
EDITED BY : Roni Reiter-Palmon, Min Tang and Zorana Ivcevic

PUBLISHED IN : Frontiers in Psychology

CREATIVITY AND INNOVATION 
IN TIMES OF CRISIS (COVID-19)

https://www.frontiersin.org/research-topics/13833/creativity-and-innovation-in-times-of-crisis-covid-19
https://www.frontiersin.org/research-topics/13833/creativity-and-innovation-in-times-of-crisis-covid-19
https://www.frontiersin.org/research-topics/13833/creativity-and-innovation-in-times-of-crisis-covid-19
https://www.frontiersin.org/journals/psychology


Frontiers in Psychology 1 April 2022 | Creativity and Innovation in Times of Crisis (COVID-19)

About Frontiers

Frontiers is more than just an open-access publisher of scholarly articles: it is a 

pioneering approach to the world of academia, radically improving the way scholarly 

research is managed. The grand vision of Frontiers is a world where all people have 

an equal opportunity to seek, share and generate knowledge. Frontiers provides 

immediate and permanent online open access to all its publications, but this alone 

is not enough to realize our grand goals.

Frontiers Journal Series

The Frontiers Journal Series is a multi-tier and interdisciplinary set of open-access, 

online journals, promising a paradigm shift from the current review, selection and 

dissemination processes in academic publishing. All Frontiers journals are driven 

by researchers for researchers; therefore, they constitute a service to the scholarly 

community. At the same time, the Frontiers Journal Series operates on a revolutionary 

invention, the tiered publishing system, initially addressing specific communities of 

scholars, and gradually climbing up to broader public understanding, thus serving 

the interests of the lay society, too.

Dedication to Quality

Each Frontiers article is a landmark of the highest quality, thanks to genuinely 

collaborative interactions between authors and review editors, who include some 

of the world’s best academicians. Research must be certified by peers before entering 

a stream of knowledge that may eventually reach the public - and shape society; 

therefore, Frontiers only applies the most rigorous and unbiased reviews. 

Frontiers revolutionizes research publishing by freely delivering the most outstanding 

research, evaluated with no bias from both the academic and social point of view.

By applying the most advanced information technologies, Frontiers is catapulting 

scholarly publishing into a new generation.

What are Frontiers Research Topics?

Frontiers Research Topics are very popular trademarks of the Frontiers Journals 

Series: they are collections of at least ten articles, all centered on a particular subject. 

With their unique mix of varied contributions from Original Research to Review 

Articles, Frontiers Research Topics unify the most influential researchers, the latest 

key findings and historical advances in a hot research area! Find out more on how 

to host your own Frontiers Research Topic or contribute to one as an author by 

contacting the Frontiers Editorial Office: frontiersin.org/about/contact

Frontiers eBook Copyright Statement

The copyright in the text of 
individual articles in this eBook is the 

property of their respective authors 
or their respective institutions or 

funders. The copyright in graphics 
and images within each article may 

be subject to copyright of other 
parties. In both cases this is subject 

to a license granted to Frontiers.

The compilation of articles 
constituting this eBook is the 

property of Frontiers.

Each article within this eBook, and 
the eBook itself, are published under 

the most recent version of the 
Creative Commons CC-BY licence. 

The version current at the date of 
publication of this eBook is 

CC-BY 4.0. If the CC-BY licence is 
updated, the licence granted by 

Frontiers is automatically updated to 
the new version.

When exercising any right under the 
CC-BY licence, Frontiers must be 

attributed as the original publisher 
of the article or eBook, as 

applicable.

Authors have the responsibility of 
ensuring that any graphics or other 
materials which are the property of 

others may be included in the 
CC-BY licence, but this should be 

checked before relying on the 
CC-BY licence to reproduce those 

materials. Any copyright notices 
relating to those materials must be 

complied with.

Copyright and source 
acknowledgement notices may not 
be removed and must be displayed 

in any copy, derivative work or 
partial copy which includes the 

elements in question.

All copyright, and all rights therein, 
are protected by national and 

international copyright laws. The 
above represents a summary only. 

For further information please read 
Frontiers’ Conditions for Website 

Use and Copyright Statement, and 
the applicable CC-BY licence.

ISSN 1664-8714 
ISBN 978-2-88974-916-4 

DOI 10.3389/978-2-88974-916-4

https://www.frontiersin.org/research-topics/13833/creativity-and-innovation-in-times-of-crisis-covid-19
https://www.frontiersin.org/journals/psychology
http://www.frontiersin.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/about/contact


Frontiers in Psychology 2 April 2022 | Creativity and Innovation in Times of Crisis (COVID-19)

CREATIVITY AND INNOVATION 
IN TIMES OF CRISIS (COVID-19)

Topic Editors: 
Roni Reiter-Palmon, University of Nebraska Omaha, United States
Min Tang, University of Applied Management, Germany
Zorana Ivcevic, Yale University, United States

Citation: Reiter-Palmon, R., Tang, M., Ivcevic, Z., eds. (2022). Creativity and 
Innovation in Times of Crisis (COVID-19). Lausanne: Frontiers Media SA. 
doi: 10.3389/978-2-88974-916-4

https://www.frontiersin.org/research-topics/13833/creativity-and-innovation-in-times-of-crisis-covid-19
https://www.frontiersin.org/journals/psychology
http://doi.org/10.3389/978-2-88974-916-4


Frontiers in Psychology 3 April 2022 | Creativity and Innovation in Times of Crisis (COVID-19)

07 Editorial: Creativity and Innovation in Times of Crisis (COVID-19)

Min Tang, Roni Reiter-Palmon and Zorana Ivcevic

PART 1 
THE IMPACT OF THE COVID-19 PANDEMIC ON CREATIVITY AND 
INNOVATION
 1.1 COVID-19 PANDEMIC AND CREATIVITY 
11 COVID-19: A Boon or a Bane for Creativity?

Maxence Mercier, Florent Vinchon, Nicolas Pichot, Eric Bonetto, 
Nathalie Bonnardel, Fabien Girandola and Todd Lubart

21 COVID-19 Lockdown and Creativity: Exploring the Role of Emotions and 
Motivation on Creative Activities From the Chinese and German 
Perspectives

Sebastian Hofreiter, Xiang Zhou, Min Tang, Christian H. Werner and 
James C. Kaufman

39 Creative Lockdown? A Daily Diary Study of Creative Activity During 
Pandemics

Maciej Karwowski, Aleksandra Zielińska, Dorota M. Jankowska, 
Elzbieta Strutyńska, Iwona Omelańczuk and Izabela Lebuda

 1.2 SOCIOCULTURAL IMPACT ON CREATIVITY 
47 How Family’s Support of Perseverance in Creative Efforts Influences the 

Originality of Children’s Drawing During the Period of COVID-19 
Pandemic?

Bowen Shi, Ziwei Xing, Mei Yang and Chaoying Tang

58 Generating Buoyancy in a Sea of Uncertainty: Teachers Creativity and 
Well-Being During the COVID-19 Pandemic

Ross C. Anderson, Tracy Bousselot, Jen Katz-Buoincontro and Jandee Todd

75 Innovation in Isolation? COVID-19 Lockdown Stringency and 
Culture-Innovation Relationships

Hansika Kapoor, Arunima Ticku, Anirudh Tagat and Sampada Karandikar

PART 2 
THE ROLE OF CREATIVITY IN DEALING WITH COVID-19
 2.1 THEORIES ON CRISIS AND CREATIVITY 
85 Meaning-Making Through Creativity During COVID-19

Hansika Kapoor and James C. Kaufman

93 Creative Polymathy and the COVID-19 Crisis

Michael Espindola Araki and Angela J. Cotellessa

107 How Times of Crisis Serve as a Catalyst for Creative Action: An Agentic 
Perspective

Ronald A. Beghetto

Table of Contents

https://www.frontiersin.org/research-topics/13833/creativity-and-innovation-in-times-of-crisis-covid-19
https://www.frontiersin.org/journals/psychology


Frontiers in Psychology 4 April 2022 | Creativity and Innovation in Times of Crisis (COVID-19)

 2.2 CREATIVITY AND COPING 
114 A Positive Role of Negative Mood on Creativity: The Opportunity in the 

Crisis of the COVID-19 Epidemic

Ying Du, Yilong Yang, Xuewei Wang, Cong Xie, Chunyu Liu, Weiping Hu and 
Yadan Li

128 They Saw It Coming: Rising Trends in Depression, Anxiety, and Suicidality 
in Creative Students and Potential Impact of the COVID-19 Crisis

Barbara A. Kerr, Maxwell Birdnow, Jonathan Daniel Wright and Sara Fiene

145 Secondary Education in COVID Lockdown: More Anxious and Less 
Creative—Maybe Not?

Timothy J. Patston, JohnPaul Kennedy, Wayne Jaeschke, Hansika Kapoor, 
Simon N. Leonard, David H. Cropley and James C. Kaufman

159 Perceived Work Uncertainty and Creativity During the COVID-19 
Pandemic: The Roles of Zhongyong and Creative Self-Efficacy

Chaoying Tang, Huijuan Ma, Stefanie E. Naumann and Ziwei Xing

 2.3 CREATIVITY AND WELL-BEING
 CROSS-CULTURAL STUDIES OF CRISIS, CREATIVITY, AND 

WELL-BEING
169 Creativity as a Means to Well-Being in Times of COVID-19 

Pandemic: Results of a Cross-Cultural Study

Min Tang, Sebastian Hofreiter, Roni Reiter-Palmon, Xinwen Bai and 
Vignesh Murugavel

185 Creativity and Leisure During COVID-19: Examining the Relationship 
Between Leisure Activities, Motivations, and Psychological Well-Being

K. F. Morse, Philip A. Fine and Kathryn J. Friedlander

 NOVELTY-SEEKING AND WELL-BEING 
207 Novelty Seeking and Mental Health in Chinese University Students Before, 

During, and After the COVID-19 Pandemic Lockdown: A Longitudinal 
Study

Wendy Wen Li, Huizhen Yu, Dan J. Miller, Fang Yang and Christopher Rouen

222 The Effect of “Novelty Input” and “Novelty Output” on Boredom During 
Home Quarantine in the COVID-19 Pandemic: The Moderating Effects of 
Trait Creativity

Zheng Liang, Qingbai Zhao, Zhijin Zhou, Quanlei Yu, Songqing Li and 
Shi Chen

232 The Impact of Mortality Salience on Purchase Intention and Creativity 
Evaluation on Products During COVID-19 Pandemic

Chong Zu, Xiang Zhou, Yu-Xin Cui, Yan-Fang Liu, Yue-Xin Hu, Dong-Qi Li 
and Hui Zeng

 SPECIFIC TYPES OF CREATIVITY AND WELL-BEING 
242 Emotional Creativity Improves Posttraumatic Growth and Mental Health 

During the COVID-19 Pandemic

Hong-Kun Zhai, Qiang Li, Yue-Xin Hu, Yu-Xin Cui, Xiao-Wei Wei and 
Xiang Zhou

https://www.frontiersin.org/research-topics/13833/creativity-and-innovation-in-times-of-crisis-covid-19
https://www.frontiersin.org/journals/psychology


Frontiers in Psychology 5 April 2022 | Creativity and Innovation in Times of Crisis (COVID-19)

251 Benevolent Creativity Buffers Anxiety Aroused by Mortality 
Salience: Terror Management in COVID-19 Pandemic

Yu-Xin Cui, Xiang Zhou, Chong Zu, Hong-Kun Zhai, Bo-Ren Bai, Yu-Mei Xu 
and Duo Li

261 Impact of Divergent Thinking Training on Teenagers’ Emotion and 
Self-Efficacy During the COVID-19 Pandemic

Bin Zuo, Qi Wang, Yalan Qiao, Yu Ding and Fangfang Wen

270 Creative Adaptability: Conceptual Framework, Measurement, and 
Outcomes in Times of Crisis

Hod Orkibi

283 The Relationship Between Creativity and Intrusive Rumination Among 
Chinese Teenagers During the COVID-19 Pandemic: Emotional Resilience 
as a Moderator

Qian Wang, Xin Zhao, Yuming Yuan and Baoguo Shi

PART 3 
CREATIVE AND INNOVATIVE RESPONSES IN TIMES OF COVID-19
 3.1 EDUCATIONAL AND SOCIAL INNOVATION
294 Curriculum Innovation in Times of the COVID-19 Pandemic: The 

Thinking-Based Instruction Theory and Its Application

Yangping Li, Xinru Zhang, David Yun Dai and Weiping Hu

312 Teacher Online Informal Learning as a Means to Innovative Teaching 
During Home Quarantine in the COVID-19 Pandemic

Haiqin Yu, Ping Liu, Xiaoqing Huang and Yuxi Cao

324 A Motivational Mechanism Framework for Teachers’ Online Informal 
Learning and Innovation During the COVID-19 Pandemic

Haiqin Yu, Jian Zhang and Ruomeng Zou

334 Social Innovation for Food Security and Tourism Poverty 
Alleviation: Some Examples From China

Guo-Qing Huang and Fu-Sheng Tsai

340 Corrigendum: Social Innovation for Food Security and Tourism Poverty 
Alleviation: Some Examples From China

Guo-Qing Huang and Fu-Sheng Tsai

 3.2 HUMOR IN TIMES OF COVID-19
341 Coronavirus Disease Stress Among Italian Healthcare Workers: The Role 

of Coping Humor

Carla Canestrari, Ramona Bongelli, Alessandra Fermani, Ilaria Riccioni, 
Alessia Bertolazzi, Morena Muzi and Roberto Burro

351 Social Media Responses to the Pandemic: What Makes a Coronavirus 
Meme Creative
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Editorial on the Research Topic

Creativity and Innovation in Times of Crisis (COVID-19)

INTRODUCTION

The outbreak of the COVID-19 pandemic in early 2020 has brought the world society, economy
and people’s daily lives into a crisis. At the time we are writing the editorial, this crisis has been
accompanying us for almost 2 years and will still have far-reaching consequences beyond the spread
of the disease. The focus of the current Research Topic is the effect of the COVID-19 crisis on
creativity and innovation and vice versa, as well as their relationship to resilience and coping.

We are pleased to have received many submissions from authors representing different
disciplines and countries. Through rigorous reviews, 34 articles contributed by 131 authors from
12 different countries were accepted. Articles include both theoretical papers and empirical studies
involving samples from almost one hundred different countries and regions. These papers discuss
a variety of aspects of creativity and innovation under the COVID-19 crisis situations which can be
categorized into three major themes:

• The impact of COVID-19 pandemic on creativity and innovation
• The role of creativity in dealing with COVID-19
• Creative and innovative responses in times of COVID-19

In this Editorial, we give a brief introduction to the papers around these three themes. Readers
are recommended to refer to the original papers to obtainmore details about the wonderful theories
or studies.

THE IMPACT OF COVID-19 PANDEMIC ON CREATIVITY AND

INNOVATION

These papers treat creativity and innovation as dependent variables and investigate whether people
are more, the same, or less creative in times of crisis. Furthermore, some studies also examine the
social or cultural attributes of creativity/innovation during COVID-19.

COVID-19 Pandemic and Creativity
Studies from several countries have provided empirical evidence for an increase in instances
of creativity. Mercier et al. discovered a significant increase in everyday creativity (but not
professional creativity) during the lockdown period among over 1,000 French participants. They
also found that everyday creative behavior increased more for participants with a lower baseline
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creativity (before lockdown) than those with a higher baseline
creativity. Hofreiter et al. echoed the findings of Mercier
et al. by reporting a significant increase in almost all everyday
creativity activities investigated in both Chinese and German
samples. This study also explored the role of emotions and
motivation on creative activities. Karwowski et al.’s diary studies
revealed that Polish college students engaged in slightly, yet
statistically significantly more creative activities during the
lockdown than before the onset of the COVID-19 pandemic.
It was also found that the more the students were engaged
in discussing or searching for information about COVID-19,
the more they reported taking on creative activities. With data
from 74 different countries, Morse et al. reconfirmed people’s
increased engagement in creative leisure activities during early
COVID-19 times.

Sociocultural Impact on Creativity
These papers provided a closer look into the social or cultural
factors that may shape the pandemic-creativity/innovation link.
Shi et al. examined the role of family support on children’s
creativity and discovered the facilitating effect of family support
on children’s originality in creative drawing through increased
perseverance in information searching. Anderson et al.’s mixed
methods study of American school teachers’ creativity and
wellbeing during the COVID-19 pandemic emphasized the
importance of environmental support and encouragement for
creativity in school for teacher’s wellbeing. Through a large-
scale cross-cultural study involving 84 countries, Kapoor et al.
analyzed the COVID-19 lockdown stringency and culture-
innovation relationships and found that regardless of the degree
of the stringency of the government, more collectivist and
higher power-distance countries showed lower innovation. In
more individualistic and lower power-distance nations, higher
innovation was associated with less stringency of the government,
whereas lower innovation was associated with more stringency.

THE ROLE OF CREATIVITY IN DEALING

WITH COVID-19

Half of the studies in the Research Topic treat creativity and
innovation as independent variables or covariates and examine
how creativity and innovation help people cope with the stress
and challenges posed by the pandemic. Both theoretical and
empirical studies were contributed to this topic.

Theories on Crisis and Creativity
Kapoor and Kaufman described how engaging in creativity can
help people guard against the negative effects of the pandemic
and how entities at the personal, community, and national
levels cultivated and expressed creativity in an effort to make
meaning during COVID-19. Araki and Cotellessaa emphasized
the importance of the creative polymathic (broader, deeper
and more integrated) approach in understanding and coping
with the challenges posed by crises such as COVID-19. Finally,
Beghetto discussed how crises serve as an important catalyst and
impetus for creative action and innovative outcomes from an
agentic perspective.

Creativity and Coping
One of the researchers’ primary concerns is whether the negative
consequences of the pandemic such as stress, anxiety, and
isolation may hinder people’s creativity. Du et al. investigated
the role of negative moods on creativity among Chinese college
students and discovered that negative moods facilitated creativity
during the pandemic thanks to their link to cognitive and
emotional creativity. Kerr et al. examined the potential impact
of the COVID-19 crisis on the growing trends in depression,
anxiety, and suicidality among creative students. They found that
while most American creative students they studied perceived
the pandemic as having a detrimental impact on their mental
health, they also reported producing a remarkable variety
of creative works during that time. Patston et al. evaluated
Australian secondary school students and found that they
demonstrated overall positive attitudes toward their learning
during the COVID-19 period, and could associate opportunities
for creativity with enjoyability, subject relevance, and self-
efficacy. C. Tang et al. found that Chinese employees’ perceived
work uncertainty triggered by COVID-19 enhanced creativity
when an employee’s value of Zhongyong (the middle-way
thinking) is low and creative self-efficacy is high. Taken together,
these studies show that despite negative psychological reactions
triggered by the pandemic, both students and employees across
countries continued to create in times of crisis.

Creativity and Wellbeing
The relationship between creativity and wellbeing has become a
hot topic for the researchers and several papers examined this
topic from different perspectives.

Cross-Cultural Studies of Crisis, Creativity, and

Wellbeing

M. Tang et al. examined whether the crisis-creativity-wellbeing
link was stable across cultures and how culture influenced
this link by comparing the models between employee samples
from China, Germany, and USA. Their study confirmed
the hypothesized link in relation to flourishing wellbeing
across the three samples. They also found that in less
individualistic countries like China, creativity was related to
social connectedness. In a similar vein, Morse et al.’s large-
scale cross-cultural study found that maintaining or increasing
time spent on leisure activities predicted greater wellbeing levels
during COVID-19.

Novelty-Seeking and Wellbeing
Li et al. examined how novelty-seeking and mental health
outcomes changed among Chinese university students before,
during, and after the COVID-19 pandemic lockdown. They
found that at all three-time points, higher levels of novelty
seeking were associated with lower levels of stress, anxiety, and
depression. Liang et al. investigated the relationship between
two types of novelty-seeking behavior (i.e., the novelty input
and novelty output) and individual boredom state during home
quarantine. They discovered that novelty output negatively
predicts the boredom state for Chinese college students with high
creativity, whereas novelty input positively predicts the boredom
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state for persons with low creativity. Zu et al.’s experimental
study found that when people are faced with mortality, they
value novelty more when judging creativity. Taken together, these
findings highlight the crucial role of novelty-seeking behaviors
and attitudes in responding to stress, anxiety, depression, and
boredom in times of crisis.

Specific Types of Creativity and Wellbeing
Several studies examined specific types of creativity and their
connections to wellbeing. Zhai et al. discovered that emotional
creativity can promote posttraumatic growth and mental health
during the COVID-19 pandemic through perceived social
support and regulatory emotional self-efficacy. Cui et al. found
that benevolent creativity could act as an anxiety buffer when
mortality is salient. Through an experimental intervention,
Zuo et al. confirmed that divergent thinking training can
help teenagers handle their psychological difficulties during the
COVID-19 pandemic by reducing anxiety and maintaining self-
efficacy. Orkibi proposed the concept of creative adaptability and
demonstrated that it may buffer the impact of people’s concerns
about COVID-19, contributing to overall wellbeing. Despite the
possible favorable impact of creativity on people’s wellbeing,
as demonstrated in the above-mentioned research, Wang et al.
warned that being creative does not guarantee wellbeing while
dealing with a traumatic event. Their studies with Chinese teens
revealed that emotional resilience moderates the association
between creativity and intrusive rumination.

CREATIVE AND INNOVATIVE RESPONSES

DURING COVID-19

Educational and Social Innovation
Various novel educational programs and activities have sprung
up in reaction to the pandemic and this Research Topic has
received two studies fromChina dealing with this issue. Y. Li et al.
designed and delivered micro-courses based on the Thinking-
based Instruction Theory (TBIT). Compared to the national
curriculum, these micro-courses not only improved the course
quality but also enhanced students’ motivation and facilitated
their online learning behavior. Yu, Liu, et al.’s study of Chinese
college teachers revealed that teachers’ online informal learning
(see H. Yu et al.) in the pandemic is positively related to their
teaching efficacy, information and communication technology
efficacy as well as innovation in teaching. The association
between informal learning and innovative teaching performance
was sequentially mediated by personal teaching efficacy and
autonomous motivation.

Since the COVID-19 pandemic has interrupted agricultural
production and caused famine for millions of people worldwide,
Huang and Tsai used case study to review the food industry
in rural China. It demonstrated how social innovation in food
production and distribution might aid social development and
alleviate poverty, with implications for crisis situations.

Humor During COVID-19
Humor emerged to be a topic among someWestern but not Asian
researchers. This reflects the finding that humor is associated

with creativity in implicit theories of lay persons in Western
countries, but not in Asia (e.g., Rudowicz, 2003; Lan and
Kaufman, 2012; Luescher et al., 2019). Canestrari et al. studied
how humor-based coping strategies helped Italian healthcare
professionals deal with stress during the pandemic. Healthcare
professionals who reported more use of humor-based coping
strategies perceived the situation as less stressful. Additional
studies focused on cyber activities, such as memes on social
media. Glaveanu and de Saint Laurent from Switzerland looked
into what makes a COVID-19 meme creative and discovered that
individuals valued elaboration and humor more than traditional
criteria like surprise and meaningfulness. Cancelas-Ouviña
studied humorous COVID-19 memes that have flooded social
media in the aftermath of COVID-19 in Spain and highlighted
that humorous memes used irony, ingenuity, and creativity to
make a tough and stressful situation more bearable.

Media Responses
Some studies examined the media responses to COVID-19 in
relation to creativity. Jia et al. evaluated the effects of general
and creative publicity (i.e., Chinese poetry) at different times
during the COVID-19 outbreak in China. They observed that
creative and general publicity had a distinct impact during
different periods of the COVID-19 pandemic, which might be
related to the publicity format and people’s psychological states
at the time. Wen et al. conducted two experiments to explore
the influence of various types of information in news reports
regarding COVID-19 on people’s mental states and behavioral
intentions during the COVID-19 crisis. They discovered that in
the real-time priming condition, innovative form of information
that included visualized graphics could enhance the impact of
positive and negative information framing on the individuals’
risk perception, positive emotion, and willingness to help others,
compared to plain text form. Wu et al. studied the effects
of internet language related to COVID-19 (CINL) on mental
health of college students and discovered that CINL could
alleviate college students’ depression and anxiety by increasing
the cognitive flexibility. Mattson et al. analyzed 50 online
news articles about creativity and COVID-19 published in two
American mainstream newspapers and discovered that despite
the COVID-19 quarantine having forced social isolation, people
have renewed and sustained creative actions and responses in
various domains throughout the pandemic, such as architecture,
fashion, and faith.

CONCLUSION

The collection of papers in this Research Topic helps us obtain a
better understanding of the dialectical and reciprocal relationship
of crisis, creativity, and innovation during the initial phase of the
unprecedented COVID-19 pandemic. On the one hand, COVID-
19 triggers creativity and innovation in that the novel, unknown
situations and new challenges COVID-19 poses drives people to
think out of the box and try new things. On the other hand,
creativity and innovation help people make meaning of the
unknown circumstances, cope with negative consequences and
achieve personal and social wellbeing. In addition, we also find
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that creativity seems to be an integral part of people’s reactions to
crisis, be it in the form of adapted way of learning or teaching,
humor, or media responses.

This Research Topic makes unique contributions to the sparse
literature on the relationship of crisis, creativity and innovation.
The articles add evidence to the positive hidden potential
of creativity (Richards, 2007; Kaufman, 2018), particularly
in times of crisis, thus having profound implications for
crisis management, change management, coping mechanism,
individual and social wellbeing, etc.

We thank all authors who have made excellent contribution
to help us obtain this understanding. We also thank the

reviewers for their efforts to guarantee the high quality of the
papers. We hope that this Research Topic will attract more
research attention to this topic, thus helping more individuals,
organizations, and societies better cope with crises through
creativity and innovation.
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In many countries, the COVID-19 pandemic led to a period of lockdown that impacted
individuals’ lifestyles, in both professional and personal spheres. New problems and
challenges arose, as well as opportunities. Numerous studies have examined the
negative effects of lockdown measures, but few have attempted to shine light on
the potential positive effects that may come out of these measures. We focused on
one particular positive outcome that might have emerged from lockdown: creativity.
To this end, this paper compared self-reported professional creativity (Pro-C) and
everyday creativity (little-c) before and during lockdown, using a questionnaire-based
study conducted on a French sample (N = 1266). We expected participants to
be more creative during than prior to lockdown, in both professional and everyday
spheres. Regarding Pro-C, we did not see any significant differences between the
two comparison points, before and during lockdown. Regarding everyday creativity,
we observed a significant increase during lockdown. Furthermore, our results suggest
that participants with a lower baseline creativity (before lockdown) benefited more from
the situation than those with a higher initial baseline creativity. Our results provide new
insights on the impact of lockdown and its positive outcomes. These measures may
have inarguably negative consequences on the physical and mental health of many, but
their positive impact exists as well.

Keywords: lockdown, COVID-19, creativity, creativity development, positive outcome, little-c, Pro-C

INTRODUCTION

In the wake of the outbreak of the COVID-19 pandemic, many different governments imposed
periods of lockdown, to restrict the movement of the population and thus reduce pressure on
healthcare systems. These measures have been mostly effective in that regard (Alfano and Ercolano,
2020). However, they also took a toll on individuals’ physical and mental health (Brooks et al., 2020;
World Health Organization, 2020), and impacted their lifestyles, in both personal and professional
spheres. As such, the COVID-19 and ensuing lockdowns are having an unprecedented impact on
social lives and are viewed by many as global stressors. Nonetheless, for all the numerous negative
consequences of lockdown measures that have been studied so far, few efforts have attempted to
shed light on their possible positive outcomes. Two defining aspects of lockdown situations are
uncertainty (Nitschke et al., 2020) and solitude (Banerjee and Rai, 2020). One outcome that is
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frequently associated with these two elements is creativity (e.g.,
Long and Averill, 2003; Ford et al., 2008). In this study, we
argue that, in spite of the negative outcomes that came out
of it, lockdown may have fostered creativity in the general
population, in France.

Creativity can be defined as the capacity to generate
productions that are both novel and relevant (Runco and
Jaeger, 2012). Novelty can be understood as the originality and
unusualness of the production. Relevance can be understood
in terms of usefulness (Runco, 1988), value (Ford, 1996),
appropriateness (Runco et al., 2005), or ability to solve a specific
problem (Besemer and Treffinger, 1981). Creativity varies in
terms of scale, or magnitude: whereas a child’s poem composed
for his/her mother and Walt Whitman’s Song of Myself are
arguably both creative achievements in their own right, a certain
degree of magnitude separates the two. The different graduations
of creativity are conceptualized in the Four C model of creativity
(Kaufman and Beghetto, 2009). This framework distinguishes
four ordered classes of creativity, in descending order: Big-
C, Pro-C, little-c, mini-c. Big-C refers to clear-cut, eminent
creative accomplishments: examples might include Picasso’s
Guernica and Marie Curie’s work with radium. They are eminent
works that define or change a creative domain. Pro-C refers
to professional-level accomplishments, that are performed by a
domain’s practitioner, significant enough to contribute to this
domain’s growth but not eminent within it. For instance, a jazz
pianist may be able to make a living thanks to jazz classics and
improvisations, but does not reach eminence like Bill Evans or
Oscar Peterson. Professional creativity (Pro-C) can also take the
form of an engineer finding new and cost-effective solutions
to a problem (Cropley, 2015), or a flight attendant finding a
creative way to deliver security instructions, to set a relaxed
environment for passengers while gaining their attention (Waples
and Friedrich, 2011). Little-c is often referred to as “everyday
creativity.” This form of creativity is practiced by virtually
everyone and can take place in all spheres of life. It can take
the form of finding a new way to decorate one’s room or mixing
cuisines to create a new dish for a meal with friends. Finally, mini-
c refers to the novel and personally meaningful interpretations of
experiences, actions, and events (Beghetto and Kaufman, 2007).
For instance, making sense of a life situation for oneself, or
generating a new poetic composition just for oneself, to express
one’s own emotions. These mini-c manifestations might not be
public or tangible, yet they are meaningful to the individual
creator and reflect the creation of new ideas and knowledge
(Cotter et al., 2018). We will focus our attention on two aspects of
creativity, Pro-C and everyday creativity (little-c).

In France, the first strict lockdown lasted for 55 days (17
March 2020 to 11 May 2020). This led to heightened uncertainty
in the population (Fletcher and Griffiths, 2020; Nitschke et al.,
2020): shops and restaurants closing without a precise perspective
of reopening, numerous individuals being temporarily laid-
off, unsure safety of close relations, and general uncertainty
regarding the duration of strict lockdown, which was extended
twice in France. Uncertainty often leads to stress (Peters et al.,
2017) and anxiety (Counsell et al., 2017; Chen et al., 2018), as
observed throughout the COVID-19 outbreak. However, times

of uncertainty are also catalysts for creativity (Beghetto, 2019).
Indeed, although creativity is not needed at all times and in
all places (Kaufman and Beghetto, 2013), it is most certainly
welcome in such unprecedented circumstances. In that sense,
creative action can be understood as a way to make sense of
and cope with uncertainty (Ford, 1996; Beghetto, 2019). This
usually entails challenging one’s old assumptions and trying
new things. Uncertainty should therefore offer an opportunity
for creativity to emerge. In organizational and entrepreneurial
contexts, uncertainty and its concurrent management is at the
root of creative and innovative endeavors (Ford et al., 2008;
Blauth et al., 2014). Indeed, the entrepreneurial attitude of
embracing unexpected events and uncertainty in new product
development is key to creativity and innovation (Blauth et al.,
2014). The creation of ventures can thus be seen as a process
whereby an entrepreneur addresses uncertainty with action.
Uncertainty motivates exploration and consideration of creative
actions (Ford et al., 2008). This should also apply to personal
spheres, whereby the disruption of routines and lifestyles should
lead to opportunities to consider and implement creative actions.

A second defining aspect of lockdown is the ensuing solitude
(Banerjee and Rai, 2020): individuals were unable to leave their
home, could not physically rejoin their family or their close
relations, and most employees resorted to telework instead of
going to their usual worksite. Solitude is a distinct yet related
concept from loneliness. Whereas solitude refers to an objective
state of being alone, loneliness is a negative emotion that stems
from a misfit between desired and achieved levels of social
contact (Perlman and Peplau, 1981). Solitude appears to cause
adverse effects on one’s physical and mental health, leading to
increased anxiety and depression, and poor health behaviors
(for a review, see Holt-Lunstad et al., 2015), most of which
have been observed during lockdown. However, solitude is also
frequently associated with creativity. Notably, there is a long-
standing assumption that solitude fosters creativity (Simonton,
2000), which can be attributed, in part, to the numerous
creative works that have emerged from periods of solitude, from
Thoreau’s Walden to Electric Light Orchestra’s Mr. Blue Sky.
Solitude should be beneficial to creativity, as it can notably
enable freedom of spirit (Arieti, 1976). Long and Averill (2003)
suggested two ways solitude could facilitate creativity. One way
would be by stimulating “imaginative involvement in multiple
realities” (i.e., by enabling imagination, daydream, and wonder).
This is notably corroborated by the effect solitude has on
imaginative involvement in Antarctic research teams (Barabasz,
1991). Another way solitude might foster creativity is through the
adoption of alternative selves and self-transformation. Solitude
should notably facilitate self-reflection and contemplation (Koch,
1994), which are key to the adoption of new behaviors (Long and
Averill, 2003). Similar to uncertainty, this should favor creativity
in both personal and professional spheres. Furthermore, solitude
has been associated with boredom (e.g., Farmer and Sundberg,
1986; Spores, 1991), an experience that has been seen throughout
state-imposed lockdowns in Europe and the United States
(Brodeur et al., 2020). This is notably caused by the deprivation
of activities and interpersonal interactions that characterize
situations of solitude and social isolation. Like solitude, boredom
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has been associated with a range of negative outcomes (for a
review, see Vodanovich, 2003). However, recent research has also
demonstrated that boredom could be beneficial to creativity (e.g.,
Mann and Cadman, 2014), as it is “an alerting phenomenon that
all is not well and something must be done” (Gaylin, 1979, p. 129).
Creativity could thus be viewed as a way to cope with boredom,
for example, to explore new ways to conduct a boring task, in an
attempt to make it more engaging or interesting (Toohey, 2011).
Concurrently, we expect the boredom accompanying lockdown
measures to be beneficial for creativity.

The aim of the present study was to explore whether lockdown
in France led to an increase of professional (Pro-C) and everyday
creativity (little-C) compared to the prior baseline situation,
while controlling for multiple variables linked to creativity. Our
hypotheses were as follows. Professional (H1a) and everyday
(H1b) creativity should be higher during lockdown than prior to
it. Recent research has indicated that creativity training benefits
less those individuals who have high baseline creativity (Meinel
et al., 2019). Thus, there seems to be a certain learning curve
for creativity, and participants with lower creativity may benefit
more from the lockdown conditions than those who have a
high baseline level of creativity. Accordingly, we hypothesized
that differences of Pro-C (H2a), between pre-lockdown and
during-lockdown Pro-C, should be higher for individuals who
displayed less Pro-C prior to lockdown. We hypothesized also
that differences of everyday creativity (H2b), between pre-
lockdown and during-lockdown everyday creativity, should be
higher for individuals who displayed less everyday creativity prior
to lockdown. Differences between pre-lockdown and during-
lockdown professional (H3a) and everyday (H3b) creativity
should be positively linked to the perceived state of boredom
(during lockdown). Additionally, telework has been on the rise
in France during lockdown (Pullano et al., 2020). Telework has
been linked to better creative performance compared to usual
workplace situations (Vega et al., 2015). This effect could be
explained by the fact that telework entails more control over one’s
schedule (Hill et al., 1996) and allows for a more autonomous
environment (Alge et al., 2006), as opposed to the greater
monitoring in the usual workplace, both of which have been
linked to increased Pro-C (respectively, Amabile et al., 2002; Alge
et al., 2006). Thus, we posited the following: (H4) teleworkers
should display higher gains in Pro-C than employees who worked
at their usual worksite during lockdown.

MATERIALS AND METHODS

Sample and Data Collection
We collected data from 1266 participants, who were recruited
online through French social networks (Mage = 39.22,
SDage = 11.76, 9.5% male). All participants lived in France
during lockdown, and 97.3% were French. Concerning the
participants work situation, 51.8% were working during
lockdown (N = 656), among whom 58.7% worked through
telework, 25% worked in their usual worksite, and 16.3% were
working through other means (such as satellite office or mobile
work). The data collection respected the General Data Protection

Regulation (EU) 2016/679 (GDPR). All participants were
recruited during France’s strict lockdown period, from 28 April
2020 to 5 May 2020.

Material
Professional Creativity During Lockdown
We assessed Pro-C with a 13-item scale developed by Zhou and
George (2001), using a 100-point Visual Analog Scale (VAS)
ranging from “not at all” to “absolutely.” The scale was initially
designed for supervisors to assess employee creativity. The
instructions were adapted into a self-report version, as they have
demonstrated satisfactory validity (see Ng and Feldman, 2012).
It was translated to French using a back-translation procedure1

(Brislin, 1986). A sample item is “I am a good source of creative
ideas.” We used confirmatory factor analysis (CFA) to verify the
unidimensionality of the scale. A single-factor model yielded
good fit indices: χ2(65) = 392.75, p < 0.001, CFI = 0.957,
TLI = 0.948, RMSEA = 0.088, SRMR = 0.025. The internal
consistency was high (α = 0.96).

Professional Creativity Before Lockdown
We assessed Pro-C before lockdown using an adaptation of the
previous workplace creativity scale (Zhou and George, 2001), in
the past tense, with a 100-point VAS. We instructed participants
to think about the 2 months prior to lockdown (January and
February 2020). Using CFA, a single-factor model yielded good
fit indices: χ2(65) = 361.86, p < 0.001, CFI = 0.962, TLI = 0.955,
RMSEA = 0.083, SRMR = 0.025. Internal consistency was high
(α = 0.96).

Everyday Creativity During Lockdown
We measured everyday creativity using an adaptation of Zhou
and George’s (2001) scale, with a 100-point VAS. The items
were modified to correspond to everyday situations. One item
was deleted during this process, as it could not be adapted
satisfactorily: “I develop adequate plans and schedules for the
implementation of new ideas.” A sample item is “I come up
with new and practical ideas.” French and English translations
are available in the Supplementary Appendix A. Using CFA,
a single-factor model yielded good fit indices: χ2(54) = 682.06,
p < 0.001, CFI = 0.948, TLI = 0.936, RMSEA = 0.096,
SRMR = 0.031. The resulting 12-item scale showed high internal
consistency (α = 0.95).

Everyday Creativity Before Lockdown
We assessed everyday creativity before lockdown using a past
tense adaptation of the previous 12-item scale, with a 100-point
VAS. We instructed participants to think about the two months
prior to lockdown (January and February 2020). Using CFA, a
single-factor model yielded good fit indices: χ2(54) = 491.56,
p < 0.001, CFI = 0.963, TLI = 0.955, RMSEA = 0.080,
SRMR = 0.026. Internal consistency was high (α = 0.95).

1According to this procedure, the scale’s items were translated into French by a
first translator, then back into English by a second translator, to check whether the
translation was correct or not.
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Boredom During Lockdown
State boredom was assessed using the short form of the
Multidimensional State Boredom Scale (MSBS-8; Hunter et al.,
2016), with a 100-point VAS. This eight-item scale, measuring
state boredom as a unidimensional construct, was translated
through a back-translation procedure. A sample item is “I
feel like I’m sitting around waiting for something to happen.”
Using CFA, a single-factor model yielded acceptable fit indices:
χ2(20) = 408.68, p < 0.001, CFI = 0.906, TLI = 0.869,
RMSEA = 0.124, SRMR = 0.057. Internal consistency was good
(α = 0.86).

Control Variables
We included four control variables: leisure time, perceived
difficulty of lockdown, personality factors, and creative self-
concept. Leisure time and perceived difficulty of lockdown were
both assessed with single items (respectively, “Do you have
leisure time?” and “How difficult does the lockdown feel to
you?”), using a 100-point VAS (respectively, from “Not at all” to
“Absolutely,” and from “Not difficult at all” to “Very difficult”).
Big Five personality factors were assessed using the French
version of the Ten-Item Personality Inventory (TIPI; Storme
et al., 2016), with a 100-point VAS. This scale measures Openness,
Conscientiousness, Extraversion, Agreeableness, and Emotional
Stability, with two items per factor. It has shown acceptable
temporal stability, and satisfactory convergent and divergent
construct validity. Internal consistency, calculated through inter-
item correlations, was comparable to Storme et al.’s (2016)
results (for details, see Supplementary Appendix B). Creative
self-concept is defined as the convictions about one’s creative
abilities and the nature of creativity (Karwowski and Barbot,
2016). It can be understood as a multi-faceted construct, covering
multiple characteristics such as creative metacognition, creative
self-efficacy (CSE), and creative personal identity (CPI). Out of
these numerous components, we focused on two that are linked
to fluctuations of creativity: CSE and CPI (Tierney and Farmer,
2011; Karwowski, 2016). CSE and CPI were measured with the
Short Scale of Creative Self (SSCS; Karwowski, 2012; Karwowski
et al., 2018), using a 100-point VAS. The SSCS is an 11-item
scale, with six items measuring CSE, and five items measuring
CPI. Sample items are “I am sure I can deal with problems
requiring creative thinking” and “My creativity is important for
who I am,” respectively. It was translated using a back-translation
procedure. Using CFA, a two-factor model yielded satisfactory fit
indices: χ2(43) = 838.72, p < 0.001, CFI = 0.933, TLI = 0.914,
RMSEA = 0.121, SRMR = 0.058. Both scales showed good internal
consistency (αCSE = 0.86; αCPI = 0.95).

RESULTS

Preliminary Analyses
Common Source Bias
Because we collected all data from a single source and used
self-report measures, we checked for the presence of common
source bias, using Harman’s single-factor test (Harman, 1976;
Podsakoff and Organ, 1986). First, we conducted an exploratory

factor analysis (EFA), using maximum likelihood extraction, on
all items of our scales, to check whether a single factor would
account for the majority of variance. Without rotation, the first
factor explained 35.9% of total variance, below the recommended
40%. Then, we conducted a CFA on the same dataset, in
which all items loaded on a single factor. The resulting solution
yielded mediocre fit indices: χ2(3002) = 33,183.46, p < 0.001,
CFI = 0.530, TLI = 0.518, RMSEA = 0.089, SRMR = 0.100.
These analyses led to reduced concerns over the presence of
common source bias.

Creativity Latent Profiles
We used latent profile analysis (LPA, Gibson, 1959) to estimate
the creativity levels of our participants, based on self-reports
of their professional and everyday creativity before lockdown.
LPA is a clustering technique that identifies, in a given sample,
groups (i.e., profiles) of individuals with similar values on
variables of interest (Muthén, 2001). Similar to CFA, the optimal
number of profiles is determined based on the analysis of
fit indices. LPA compares iteratively an increasing number of
profiles, to determine the optimal number. This optimal solution
was determined using the analytical hierarchy procedure (AHP,
Akogul and Erisoglu, 2017), which combines the analyses of
five commonly used indices: Akaike’s information criterion
(AIC, Akaike, 1998), approximate weight of evidence (AWE,
Banfield and Raftery, 1993), Bayesian information criterion
(BIC, Schwarz, 1978), classification likelihood criterion (CLC,
Biernacki and Govaert, 1997), and Kullback’s information
criterion (KIC, Cavanaugh, 1999). Akogul and Erisoglu (2017)
demonstrated that AHP was more accurate in determining
the optimal number of profiles, compared to the separate
use of these criteria. After having determined the number
of profiles, the corresponding profile is attributed to each
individual. All analyses were conducted using R, with the
tidyLPA package version 1.0.6 (Rosenberg et al., 2019). All
scores were standardized prior to analyses. For Pro-C, we
compared the results of seven solutions, from one to seven
profiles (see Supplementary Table C1). Based on AHP, the
optimal solution was the two-profile model (Figure 1). The two
profiles were: low creativity (N = 205) and average creativity
(N = 451). For everyday creativity, we compared the results of
seven solutions, from one to seven profiles (see Supplementary
Table C2). Based on AHP, the optimal solution was the three-
profile model (Figure 2). The three profiles were: low creativity
(N = 272), medium creativity (N = 626), and high creativity
(N = 368).

Professional Creativity
In order to test H1a, we calculated the difference between
estimated Pro-C during and prior to lockdown and then
conducted a matched sample (repeated measures) t-test. The
t-test was not significant, t(655) = −1.26, p = 0.21, M = −0.92.
Hypothesis 1a was not supported. There was no difference
between creativity in the workplace before and during lockdown.
To test H2a, we conducted a repeated measures ANOVA
between creativity before lockdown and during lockdown,
using the profile of creativity in the workplace as a factor.
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FIGURE 1 | Latent profile analysis – Professional creativity before lockdown.

Consistent with the previous result, the ANOVA revealed
no main effect of creativity circumstances on creativity,
F(1,653) = 0.98, p = 0.32. There was no interaction between
creativity circumstances and profile, F(1,653) = 0.16, p = 0.69.
Thus, H2a was not supported. There was no significant
correlation between creativity differences and state boredom
(r = −0.03, p = 0.39). Thus, H3a was not confirmed. To
test H4, we conducted a second repeated measures ANOVA,
this time using work conditions during lockdown (usual

worksite vs. telework) as a factor. The ANOVA revealed
no main effect of creativity circumstances on creativity,
F(1,516) = 3.67, p = 0.06. There was a significant interaction
between time and work conditions, F(1,516) = 7.39, p < 0.01,
η2 = 0.002, η2

p = 0.01. Post hoc comparisons revealed no
significant differences of creativity for teleworkers, t(516) = 0.72,
ptukey = 0.89. However, there was a significant increase of
creativity for participants who had to work at their usual
worksite, t(516) = 2.79, ptukey < 0.05, dRM = 0.2, Mdiff = 3.98,
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FIGURE 2 | Latent profile analysis – Everyday creativity before lockdown.

SE = 1.43. Thus, H4 was not corroborated. In fact, the opposite
tendency was observed.

Everyday Creativity
In order to test H1b, we calculated the difference between
estimated everyday creativity during and before lockdown and
then conducted a repeated measures matched-sample t-test.
The t-test was significant, t(1265) = 5.4, p < 0.001, d = 0.15,
Mdiff = 2.6. These results were consistent with H1b. To test H2b,
we conducted a repeated measures ANOVA between creativity
before lockdown and during lockdown, using the profile of
everyday creativity as a factor. Consistent with H2b, the ANOVA

revealed a main effect of creativity circumstances on creativity,
F(1,1263) = 42.89, p < 0.001, η2 = 0.004, η2

p = 0.03. There
was a significant interaction between creativity circumstances
and profile (Figure 3), F(2,1263) = 87.67, p < 0.001, η2 = 0.02,
η2

p = 0.12. Post hoc comparisons revealed a significant increase
of creativity for low-creativity participants, t(1263) = 11.62,
ptukey < 0.001, dRM = 1.55, Mdiff = 11.23, SE = 0.97. Medium
participants also reported a significant increase of creativity,
t(1263) = 5.55, ptukey < 0.001, dRM = 0.53, Mdiff = 3.55, SE = 0.64.
However, our results revealed the opposite effects for high
creativity-participants (i.e., a significant decrease of creativity),
t(1263) = −6.54, ptukey < 0.001, dRM = −0.825, Mdiff = −5.46,
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FIGURE 3 | Change in everyday creativity, for low, medium, and high creativity
profiles.

SE = 0.89. Overall, these results were consistent with H2b. We
observed also a weak but significant negative correlation between
creativity differences and state boredom (r = −0.11, p < 0.001).
Thus, H3b was not supported.

Control Variables
To verify the effects of our control variables, we conducted two
repeated measures ANCOVA, for professional and everyday
creativity, with all our control variables as covariates. For
Pro-C, the ANCOVA revealed no interaction between
creativity differences and any of the covariates (for detailed
results, see Supplementary Appendix D). Thus, it can
be assumed that neither creative self-concept, personality
factors, leisure time nor perceived difficulty of lockdown
had an effect on the differences of Pro-C. For everyday
creativity, the ANCOVA revealed a negative interaction
between creativity differences and CSE, βstand = −0.12,
F(1,1256) = 5.77, p < 0.05, and a positive interaction between
creativity differences and CPI, βstand = 0.11, F(1,1256) = 5.22,
p < 0.05. Results for everyday creativity are shown in
Table 1. These results seem to indicate that the higher the
CSE an individual possesses, the lower his or her gain in

everyday creativity during lockdown. We see the opposite
effect for CPI: the higher the CPI, the higher the gain in
everyday creativity.

DISCUSSION

Did lockdown lead to more creativity? This study aimed
at answering this question and provides nuanced results
to the scarce research on the potential benefits of the
COVID-19 crisis. More precisely, we looked at professional
and everyday creativity in France. Our results did not
corroborate our hypotheses regarding Pro-C. In contrast,
concerning everyday creativity, our results were consistent
with our hypotheses.

Regarding Pro-C, our main hypothesis (H1a) was not
supported by our results. Overall, contrary to our expectations,
there was no increase in Pro-C during lockdown. Furthermore,
no particular profile of Pro-C was more affected by the
circumstances, as is evidenced by the fact that neither of
the two identified profiles reported any changes in creativity
during lockdown. These results appear to contradict recent
research on the impact of uncertainty on creativity and
innovation (Blauth et al., 2014; Beghetto, 2019), in the case
of Pro-C. It may be the case that potential manifestations
of Pro-C were impacted by an increase of anxiety during
lockdown (e.g., Smith et al., 2020), which would be associated
with a decrease in creativity (Byron and Khazanchi, 2011).
In an exploratory fashion, we differentiated teleworkers
from employees who continued to work in their usual
worksite, expecting teleworkers to be more creative during
lockdown, regarding their Pro-C. We observed the opposite:
whereas teleworkers did not display increased Pro-C during
lockdown, those who stayed at their usual worksite showed
some increase, albeit characterized by a small-to-medium
effect size (Cohen, 1988). These results contradict recent
findings suggesting telework leads to higher creativity
(Vega et al., 2015). For employees who stayed at their usual
worksite and displayed increased creativity, it could be

TABLE 1 | Repeated measures ANCOVA for everyday creativity differences (within-subject effects).

Sum of squares df Mean square F p

Creativity Differences 37.850 1 37.850 0.259 0.611

Creativity Differences ∗ O 63.101 1 63.101 0.432 0.511

Creativity Differences ∗ C 12.399 1 12.399 0.085 0.771

Creativity Differences ∗ E 6.900 1 6.900 0.047 0.828

Creativity Differences ∗ A 3.476 1 3.476 0.024 0.877

Creativity Differences ∗ N 0.403 1 0.403 0.003 0.958

Creativity Differences ∗ Leisure Time 311.128 1 311.128 2.132 0.144

Creativity Differences ∗ Difficulty 9.222 1 9.222 0.063 0.802

Creativity Differences ∗ CPI 762.019 1 762.019 5.222 0.022

Creativity Differences ∗ CSE 842.186 1 842.186 5.771 0.016

Residual 183284.710 1256 145.927

Type 3 Sums of Squares.
O, Openness; C, Conscientiousness; E, Extraversion; A, Agreeableness; N, Emotional Stability; CPI, Creative Personal Identity; CSE, Creative Self-Efficacy.
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explained by the effect new constraints had on creativity (for
a review, see Caniëls and Rietzschel, 2015). Indeed, whereas
their usual worksites remained as they were before lockdown,
work processes were most certainly disrupted and had to be
rethought. These disruptions may have led to more creativity and
innovation, in an effort to address them (Ford et al., 2008).

Regarding everyday creativity, in line with H1b, we did see
an overall increase during lockdown, characterized by a small
effect size. Furthermore, we differentiated three profiles of pre-
lockdown everyday creativity, as a means to obtain a more
nuanced perspective of the different impacts of lockdown on
creativity. We found a very large effect size for low-creativity
participants, and an intermediate effect size for medium-
creativity participants. These results suggest that individuals
with lower base-creativity prior to lockdown may have used
this situation as an opportunity to be more creative in their
personal lives, perhaps in reaction to the aforementioned negative
experiences that ensued from lockdown measures in France. In
contrast, we observed a large adverse effect for high-creativity
participants. It seems that individuals already ahead in terms of
everyday creativity prior to lockdown had more difficulty with the
circumstances. This counter-intuitive result is corroborated by
the negative interaction between everyday creativity differences
and CSE, suggesting that individuals lower in CSE saw higher
gains from the lockdown. It may be the case that the
disruption of everyday life reduced the pre-existing “optimal”
conditions for highly creative individuals. Additionally, we
found an interesting significant negative correlation between the
differences of everyday creativity and state boredom. Prior to
analysis, we hypothesized that more boredom should lead to
increased creativity, thus considering boredom as an antecedent
of creativity, as has been conceptualized in the literature
(Gasper and Middlewood, 2014; Mann and Cadman, 2014).
However, our results show the opposite result and might
warrant an alternative interpretation; individuals who displayed
more creativity during lockdown were less bored by these
circumstances. Encouraging people to pursue more creative
activities might then be an effective way to reduce the burden
of strict lockdown measures, in case of future lockdowns in
France (Faranda and Alberti, 2020; Salje et al., 2020) or in other
countries in general.

Although this study provides interesting contributions to the
literature, it has several limitations. First, we used only self-
report measures of creativity, which are satisfactory but not
ideal (Ng and Feldman, 2012). In professional settings, it may
be interesting to use supervisor-rated measures of creativity
(Zhou and George, 2001), as they have proven to be more valid.
Regarding everyday creativity, we opted for a shorter measure of
creativity, as usual measures can be rather long and taxing on

respondents (Galesic and Bosnjak, 2009). However, future studies
are encouraged to take a more focused approach on individuals’
engagement in different creative activities and domains, using
measures such as the recent Inventory of Creative Activities and
Achievements (ICAA, Diedrich et al., 2018). This would certainly
prove useful and provide more detailed knowledge on the impact
of lockdown measures on the multiple domains of everyday
creativity. A second limitation concerns the generalizability of
our study. Whereas lockdown measures and policies might
be similar across countries, their application and effectiveness
remain dependent on the specificity of each country. Cross-
cultural studies of the positives of lockdown measures are thus
encouraged as well.

Overall, this study provides new and substantial insights into
the consequences of lockdown measures. Lockdown may have
inarguably negative consequences on the physical and mental
health of many, but its positive impact exists as well. Rather than
a burden, it might be useful to see these measures as opportunities
to explore new horizons and engage in creative actions.
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For much of 2020, countries around the world fought against the COVID-19 pandemic.
Many countries went into lockdown to control the fast spread of the virus. The unusual
restrictions and confinement of the lockdown brought about new challenges for people’s
everyday lives. With flexibility, adaptability, and problem-solving at the core of its nature,
creativity has the potential to help people cope with harsh and uncertain circumstances.
Were people more, the same, or less creative in their everyday life during the period of
lockdown, and in which ways? What are the emotions and motivations underlying their
creative or non-creative behaviors? The current study aims to explore these questions
from a cross-cultural perspective. A total of 754 comparable employee samples from
three Chinese and three German cities were asked about their moods during the
lockdown period, their self-rated level of creativity in daily lives before and during the
lockdown, and their motivations behind their creative activities. Significant increases
in creativity were observed in all everyday activities in both countries with only two
exceptions in the German sample. Despite minor differences, a common pattern was
found across cultures: whereas the activating positive mood could directly lead to the
increase in creativity in some everyday activities, such a direct Mood-Creativity link
was limited in the activating negative mood circumstances. In such circumstances,
motivation intervened to enable the link to creativity. It was also found that this indirect
effect of motivation between mood and creativity was more pronounced with the
German participants.

Keywords: emotion and creativity, motivation and creativity, everyday creativity, COVID-19, lockdown, cross-
cultural study, China, Germany

INTRODUCTION

The year 2020 will be remembered as a year full of unprecedented experiences due to the highly
infectious and hitherto unknown COVID-19 virus. In order to control the fast spread of the
pandemic, many countries around the world went into lockdown, closing public and entertainment
places, limiting social contact, and restricting traveling and outdoor activities. Though these
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prevention measures have been proven to be effective in
containing the fast transmission of the disease (e.g., Tian et al.,
2020), the side effects, particularly the detrimental psychological
effects such as increased depressive symptoms, anxiety, and
severe stress of lockdown, are also obvious (for a review,
see Brooks et al., 2020). In spite of this, the restrictions and
uncertainty that lockdowns have brought about can also push
people to unleash their creative potential to make sense of life
(e.g., Glăveanu, 2010) and cope with uncertainty (Ford, 1996;
Beghetto, 2019). The social distancing or isolation can give people
time to “engage in long-forgotten hobbies, neglected passions and
unfulfilled dreams” (Banerjee and Rai, 2020, p. 526).

As all cultural centers, entertainment places, sport arenas
and, for a long time, schools were shut down, home became
the only place for multiple purposes, be they social activities,
entertainment, sports, or home-schooling. These unusual
changes posed challenges to people‘s daily routines, requiring
adaptation, compromise, or improvisations. Therefore, the
current study investigates if participants’ everyday creativity
increased or decreased during the lockdown across various
domains. In addition, this study also aims to identify
the underlying emotional and motivational psychological
determinants of a possible change in everyday creativity
caused by the COVID-19 lockdown. The present study focuses
on the following questions: Were people more, the same,
or less creative in their everyday life during lockdown, and
in which ways? What were the emotions and motivations
underlying their creative or non-creative behaviors? Since the
pandemic and lockdown measure are a global phenomenon,
we took a cross-cultural perspective investigating this research
questions with data from China and Germany. The COVID-
19 lockdown resulted in a largely unprecedented worldwide
situation, resulting in few comparable scenarios to be used
to base possible predictions. Most past studies on creativity’s
relationship with emotions and motivations were conducted
during traditional times, not moments of extreme crisis. Further,
given the cross-cultural design of the study, we could not simply
rely on existing theoretical frameworks based on Western,
Educated, Industrialized, Rich, and Democratic (WEIRD)
samples (Henrich et al., 2010). Therefore, we consider this study
to be exploratory, designed to enable future replication and
research, as opposed to relying on past work that would not be
particularly comparable. As a result, to reflect such exploration,
no direct hypotheses will be formulated.

Confinement/Restriction and Everyday
Creativity
Creativity is complex. There is a broad range of factors that
influence people’s creativity, from interindividual components
(e.g., cognitive strengths, personality, or motivation) to external
components such as the social environment (Amabile and
Pillemer, 2012). Following this point of view, a vast amount of
research has shown beneficial or inhibiting contextual factors in
the workplace (e.g., Amabile et al., 2004; Shalley et al., 2004),
schools (e.g., Cole et al., 1999; Yi et al., 2013), and cultures (e.g.,
Maddux and Galinsky, 2009). Rehn and De Cock (2009) noted

that the novelty aspect of the creative process can be based on
the reduction or simplification of things. Thus, constraints don’t
need to be harmful for creativity; indeed, they are incorporated
in the concept of creativity itself (Sternberg and Kaufman, 2010).
Across history, great creative achievements have occurred under
constraint (Stokes, 2005). Haught-Tromp (2017) showed that the
external or internal implementation of constraints can increase
creativity across diverse creative tasks. Being confined, a more
extreme form of restriction, is also shown to have influence
on people’s creative behavior; however, malevolent forms of
creativity can emerge from confinement (Singer, 2010). In times
of COVID-19, many countries went into lockdown to control the
fast spread of the virus. In both China and Germany, lockdown
measures included the closure of cinemas, theaters, gyms, and
other non-essential gathering places; implementation of traffic
control; remote learning and working; and the encouragement
of residents to reduce their outdoor activities and not participate
in social gatherings. The unusual restrictions and confinement of
the lockdown brought about various challenges to people’s daily
lives. These included having less physical space for individual
activities, fewer direct communications, daily travel restrictions,
and new modes of work; all of these strongly influenced people’s
experience, behavior, and attitudes (Sibley et al., 2020). With
flexibility, adaptability, and problem-solving at the core of its
nature, creativity has the potential to help people cope with harsh
and uncertain circumstances.

This study focuses particularly on the influence of
confinement and restriction on everyday creativity across a
multitude of domains. Contemporary theories of creativity
maintain that creativity exists in different domains (Kaufman
and Baer, 2005) and at different levels, ranging from the
Big-C (creative genius) and Pro-C (expert-level creativity) to
little-c (everyday creativity) and mini-c (personal creativity)
(Kaufman and Beghetto, 2009). It is worth noting that in the
current study, everyday creativity is understood in a broad
sense which includes both the “little-c” and “mini-c.” Whereas
“little-c” creativity focuses on everyday creative activities that
the non-experts laypersons would participate each day (such as
cooking and drawing) (Richards et al., 1988), “mini-c” creativity
refers to the novel and personally meaningful interpretation
of experiences, actions, and events (Beghetto and Kaufman,
2007). The category of “mini-c” was included because given
the novelty of the COVID-19 pandemic, people needed to
interpret the unprecedented experiences, actions, and events
happening to them.

There is no solid agreement on the best structure of
creative domains. Studies investigating self-reported creative
behavior and abilities often end up with different numbers
and categories of domains (Ivcevic and Mayer, 2009; Kaufman,
2012; Diedrich et al., 2018; Benedek et al., 2019), most of
which tend to include aspects of everyday, intellectual, STEM-
related, and artistic (including visual, writing, and performance)
creativity. It is worth noting that most of the above studies
(and comparable scholarship) have been conducted in Western
countries. As Kandemir and Kaufman (2019) suggest, creativity
domain structures may vary in different countries. For example,
Werner et al. (2014) administered the Revised Creativity Domain
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Questionnaire (CDQ-R) (Kaufman et al., 2009) to a Chinese
sample and found that a five-factor model was a better
fit than the existing four-factor model (established with an
American sample). Given the novelty of the COVID-19 situation
and the cross-cultural design, no existing creativity domain
inventories would suit the current study. Therefore, we used
a scale specifically developed for the purpose of the study
through discussions with Chinese, German, and other colleagues.
Details of the scale will be introduced in the “Materials and
Methods” section.

Affect and Creativity
Among the many predictors of creativity, affect is considered
one of the most significant (Mumford, 2003; Baas et al., 2008).
According to Frijda (1993), affect is the most general term
for people’s subjective feelings which are embodied by long-
lasting mood states or stimuli-triggered emotions. In the current
paper, moods and emotions are used interchangeably. There is
solid agreement that creativity benefits from a positive mood
(e.g., Ashby et al., 1999; Davis, 2009). The effect of a negative
mood on creativity is, however, plagued with inconsistent results
showing the co-existence of the facilitating, inhibiting or non-
effect of negative moods on creativity (for a review, see Baas
et al., 2008). De Dreu et al. (2008) developed a dual pathway
model to account for the mood-creativity link, conceptualizing
affect through two underlying dimensions: valence (positive
vs. negative) and activation (activating vs. deactivating). This
model posits that activating moods (e.g., happy, elated, fearful,
angry) lead to higher fluency and originality through increased
cognitive flexibility. Deactivating moods (e.g., relaxed, serene,
sad, depressed) lead to higher creativity through enhanced
perseverance (Nijstad et al., 2010). The dual pathway model has
been supported with empirical research (e.g., To et al., 2012; Yang
and Hung, 2014; Montani et al., 2016; Karwowski et al., 2017). In
terms of cross-cultural mood comparisons, people from Eastern
cultures tend to express an emotion related to the group rather
than themselves. Further, they exhibit mood dialectically, which
is the opposite of Western cultures, where people exhibit free
expression and private emotion (Spencer-Rodgers et al., 2010;
Liu et al., 2016). Considering that both positive and negative
affect might be increased during the COVID-19 pandemic (Lades
et al., 2020), we predict that both activated positive and negative
moods will contribute to creative activities during the COVID-19
lockdown period.

Motivation and Creativity
If and how constraints influence creativity seems to be dependent
on the motivational state and cognitive resources used by the
different types of constraints (Roskes, 2015). There is a long
tradition in the field of creativity to examine the influence of
intrinsic vs. extrinsic motivation on creativity (e.g., Amabile,
1996; Collins and Amabile, 1999). Whereas intrinsic motivation
is being engaged in activities for their very own sake (e.g.,
personal interest, task enjoyment), extrinsic motivation is driven
by the prospect of potential rewards. A meta-analysis of 183
studies involving over 200,000 participants revealed that intrinsic
motivation is a medium to strong predictor of performance

(p = 0.21–0.45), including creativity (Cerasoli et al., 2014).
However, extrinsic motivation such as incentives for performance
can, under certain circumstances, also positively influence
creative outcomes (Gerhart and Fang, 2015). Therefore, the
dichotomy of intrinsic vs. extrinsic motivation needs to be
examined to understand the nuanced influence of motivation
on creativity. Several theories have explored this direction,
including the hierarchical model of intrinsic and extrinsic
motivation, which also incorporates the social and contextual
factors (Vallerand, 1997); the approach vs. avoidance motivation
distinction (e.g., Roskes et al., 2012); and proposed creative needs
such as beauty, power, discovery, communication, individuality,
and pleasure (Luria and Kaufman, 2017). The Two-Dimensional
Framework of Motivation (Forgeard and Mecklenburg, 2013)
broadens the traditional unidimensional view of motivation for
creativity (i.e., intrinsic vs. extrinsic) to also include the intended
beneficiaries (i.e., the self vs. others), enabling us to also look into
the social aspects of the creative motivation.

This model was applied to guide the measurement of
motivations for creativity during the COVID-19 lockdown in
the current study. Since COVID-19 and the lockdown have
had strong impacts on our relationships (Luchetti et al., 2020),
different types of social-oriented (e.g., helping others) and
beneficiary motivations (e.g., distraction or coping with negative
emotions) might play an important role in engaging in creative
activities during COVID-19.

Mood-Motivation-Creativity Relationship
Both emotional and motivational processes influence human
action (Bradley and Lang, 2007). However, emotions and
motivations can be differentiated by their main focus (valence
reaction vs. goal orientation and implementation) (Brewer and
Hewstone, 2004). Despite their different core functions, both
contribute to subjective feelings, thus influencing behavior
(Batson et al., 1992; Berridge, 2018). Research suggests that
affective states (i.e., mood) influence individuals’ motivation for
action (Schwarz and Bohner, 1996). Gendolla (2017) describes
emotions as a “hypo-phenomena,” influencing action through
being a precondition of motivation. In the field of creativity,
the Dual Pathway to Creativity Model (De Dreu et al., 2008,
2012) similarly postulates that the activation and arousal
caused by different mood states influence motivation and thus
the creative performance of individuals. Although the Mood-
Creativity relationship is mainly linked to positive moods, the
vast complexity and multi-dimensionality of creativity makes it
necessary to expand the existing Mood-Creativity relationship
(Kaufmann, 2003a); incorporating motivation is a good starting
point. For example, negative mood states can increase people’s
tendency to act or adapt to specific situations (Forgas, 2013).
To et al. (2010) introduced the creativity-as-mood-regulation
perspective emphasizing the role of goal orientation in the
Mood-Creativity link of employees. The authors suggest that
the influence of both negative and positive moods on creativity
are stronger when a learning-goal orientation is active. Hence,
it seems important to not only incorporate motivational
orientations when evaluating the positive and negative mood
states on creativity but also the intended purpose of the creative
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activity. Based on this literature and given the complexity and
novelty of the COVID-19 situation, requiring people to learn
and adopt to new expectations, we postulate both negative and
positive moods to trigger different motivations for creativity
which, in turn, will lead to different levels of creativity in
different domains.

MATERIALS AND METHODS

Participants
A total of 754 employees from China (n = 415, 51.8%
females, Mage = 34.7, SD = 8.67) and Germany (n = 339,
52.5% females, Mage = 41.1, SD = 10.43) participated in
the study. The Chinese and German participants were from
different types of organizations, with over half of them
from the branches of commercial services, health or social
services, business organizations or production/manufacturing.
The majority (94.9%) of the Chinese participants belonged to the
Han ethnic group, who represent the overall ethnic proportion
of the Chinese population. Table 1 presents a summary of the
demographic information of the sample of the study. From this
table we can see that the two samples are fairly comparable in
terms of gender and occupation. The German sample is a bit older
than the Chinese sample. The innovation level (including culture
and infrastructural) of the city might influence people’s creative
behaviors as there is evidence that social environment and climate
play a key role in facilitating or impeding personal creativity

TABLE 1 | Sample demographic information.

China (n = 415) Germany (n = 339)

Gender

Male 200 (48.2%) 159 (46.9%)

Female 215 (51.8%) 178 (52.5%)

Others 0 (0%) 2 (0.6%)

Age

Minimum 19 18

Maximum 63 68

Mean 34.7 41.1

SD 8.67 10.43

Occupation

Employees 415 (100%) 339 (100%)

Others 0 (0%) 0 (0%)

Industry

Commercial services 77 (18.6%) 82 (24.2%)

Health, social affairs 70 (16.9%) 50 (14.7%)

Business organizations 55 (13.3%) 40 (11.8%)

Production, manufacturing 45 (10.8%) 26 (7.7%)

Natural Science/IT 38 (9.2%) 33 (9.7%)

Transportation, logistics 23 (5.5%) 37 (10.9%)

Media Arts, Culture 16 (3.9%) 25 (7.4%)

Gastronomy, hotels, tourism 15 (3.6%) 27 (8.0%)

Cities

Shenzhen: 160 (38.6%) Berlin: 121 (35.7%)

Beijing: 143 (34.5%) Hamburg: 115 (33.9%)

Shanghai: 112 (27.0%) Munich: 103 (30.4%)

(West, 2002; Hunter et al., 2007). Further, the lockdown measures
in different regions and cities need to be considered as these
differences can cause variations in people’s emotions, motivation,
and creativity level. In order to control for the variations that
regional differences can cause to the results, we applied three
extra criteria to match the cities of residence of the participants:
population, the rank in the Global Innovation Index, and the
COVID-19 lockdown time and measures.

Table 2 presents the detailed information of this comparison.
From this table we can see that the three Chinese and German
cities selected for the study are among the top 10 most populous
and most innovative cities of the country and the official
lockdown measures to prevent the spread of the COVID-19 virus
in the cities were fairly similar.

Procedures
Measurement equivalence is one important premise of cross-
cultural studies (Hult et al., 2008). Procedures were taken in the
present study, from research design to data analysis, to ensure
that the data from China and Germany were as equivalent as
possible. First, all research instruments were adapted to the
COVID-19 lockdown situation, which provided the common
context for the cross-cultural study. Second, the questionnaire,
originally in English, was translated into Chinese and German
by applying the team-based collaborative and iterative translation
method (Douglas and Craig, 2007). The most convenient method
of back translation (Brislin, 1980) was not used because of
its weakness in assuring the conceptual equivalence and cross-
cultural validity of the different versions of the instruments
(Douglas and Craig, 2007). Two Chinese-German bilingual
translators translated the questionnaire by strictly following the
steps of the collaborative and iterative translation method. In case
of discrepancies, the third author of the article, who is trilingual
and has a psychological background, joined the discussion with
the two translators until the best translation was agreed upon.
Third, multiple rounds of pretests were conducted to ensure
conceptual equivalence, measurement accuracy, and smooth data
collection. Fourth, to ensure the comparability of the samples, we
set a clear sampling frame for the study and matched the samples
from both countries in terms of age, gender, occupation, and city
of residence (see Tables 1, 2).

This study was approved by the Institutional Review Board
of the University of Applied Management, Germany and that of
the Nankai University, China. The participants of both countries
have provided their written informed consent to participate in
this study. Data were collected between July and August of 2020
in China and Germany using online survey tools (Wenjuan Xing
in China and UniPark in Germany). Overall, the participants
took about 10 min to complete the questionnaire. To ensure data
quality, we applied the following procedures to clean the data:
(1) As the pretests showed that at least 3 min were needed to
complete the survey, participants who spent less than 200 s were
excluded from analyses; (2) To avoid careless and untrustworthy
responses, one attention check question was imbedded in the
middle of the questionnaire (“If you see this question, please
select “Extremely”). If a participant failed this check, his/her data
were excluded from analyses; (3) To reduce social desirability,
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TABLE 2 | Comparability of the participating cities.

Country Cities and number of
participants

Population in 2019
(million)

Global Innovation
Index 2019

Official lockdown measures against the spread of
COVID-19

China(n = 415) Beijing: 143 (34.5%)
Shanghai: 112 (27.0%)
Shenzhen: 160 (38.6%)

#3. (21.5)1

#2. (24.3)1

#7. (13.4)1

#2. (4.95)3

#3. (2.24)3

#1. (6.08)3

January 25 – February 21st, 2020: First level
emergency response; Six public prevention guidelines
for general purposes, tourism, family, public places,
public transportation, home observation4

Germany(n = 339) Berlin: 121 (35.7%)
Hamburg: 115 (33.9%)
Munich: 103 (30.4%)

#1. (3.70)2

#2. (1.85)2

#3. (1.48)2

#5. (0.76)3

#8. (0.37)3

#2. (1.05)3

March 22nd – April 20th, 2020: Exist and travel
restrictions, cancelation of all major public and private
events reduction of social contacts, home office
recommendation, close of kindergartens, schools,
universities, cinemas, restaurants, bars, theaters, etc.5

#Stands for the rank in the country. Numbers in the parentheses are the values or percentages of the respective criterion.
1Chinese National Bureau of Statistics: http://data.stats.gov.cn/easyquery.htm?cn=E0105.
2German Federal Office of Statistics: https://www.destatis.de/DE/Themen/Laender-Regionen/Regionales/Gemeindeverzeichnis/Administrativ/04-kreise.html.
3Global Innovation Index 2019: https://www.wipo.int/publications/en/details.jsp?id=4434.
4 Information published on the website of the Chinese Central Government: http://www.gov.cn/zhengce/2020-06/07/content_5517737.htm.
5 Information published on the website of the German Ministry of Health: https://www.bundesgesundheitsministerium.de/coronavirus/chronik-coronavirus.html.

which is prone in self-report measures, we imbedded two honest
response questions suggested by Vésteinsdóttir et al. (2019). All
cases that failed this check were excluded from analyses.

Data Analysis
To ensure the measurement equivalence, we used exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) to
identify and validate the factorial structure of each measurement
in China and Germany. The sample was randomly split into
two. Sample 1 (n = 286) was used for EFA, and sample 2
(n = 468) was used for CFA. Results of these analyses can be
found in the Appendix. In the first step, EFA was conducted
based on Eigenvalues > 1 (Kaiser, 1960) using Varimax or
Oblimin rotation and the loading cut-off value of ±0.40 as
recommended by Field (2013). Following the recommendation
of Muthén (1997), we used pooled data based on random samples
drawn from both countries for the EFA and CFA as the analysis
of the interclass correlation coefficients (ICC) revealed that both
sample resemble each other (ICC value was < 0.133; range: –
0.002; 0.133). As the second step, we conducted CFA to test
the model fit using root mean square error of approximation
(RMSEA), standardized root mean square residual (SRMR),
comparative fit index (CFI), and Tucker-Lewis Index (TLI).
CFI and TLI values > 0.90 indicate an acceptable fit (Hu and
Bentler, 1999) fit. For the RMSEA and SRMR values we followed
the recommendation of Schermelleh-Engel et al. (2003) using a
cut-off of 0.08 for an acceptable fit. Finally, we examined the
cross-cultural equivalence of each measurement by checking for
the configural and metric invariance of the measures. Results
of the EFA and CFA tests are presented in the Appendix.
After conducting the cross-cultural equivalence tests, we used
SPSS and PROCESS to test our hypotheses using a correlation
analysis, paired-sample t-test, hierarchical regression analysis,
and mediation analysis.

Measures
The Impact of COVID-19 was measured by two items, one
measuring the overall influence of COVID-19 on the participants’

everyday lives and the other its influence on their work. A 11-
point Likert scale was used for with 0 meaning “no influence at
all” and 10 meaning “extreme influence.”

Positive and negative activating moods were measured with
three positive activating moods (PAM; enthusiastic, interest, and
inspired) and three negative activating moods (NAM; upset,
angry, and anxious). These items were drawn from the scale
used in To et al. (2012), which originally included four positive
and four negative activating items. In the current study, we
dropped “excited” and “ashamed” from the scale on the basis
of the pretest with both Chinese and German participants, who
reported they did not see the relevance of these two items1.
Participants used a 5-point Likert scale ranging from 1 (not at
all) to 5 (very much) to indicate how much they experienced each
mood during the lockdown period. EFA with Varimax rotation
and the subsequent CFA confirmed the two-factor model of the
construct with satisfactory model fit (see Appendix). The internal
consistency of the measures was good in China (Cronbach’s α of
0.82 for PAM; 0.83 for NAM) and satisfactory in Germany (0.73
for PAM; 0.75 for NAM).

Motivation for creativity was measured with a scale
developed based on the Reciprocal Model of the Creative Process
proposed by Forgeard and Mecklenburg (2013). This model adds
a social dimension (self-oriented vs. other-oriented beneficiaries)
to the traditional locus of motivation (intrinsic vs. extrinsic)
and proposed four types of motivation: Intrinsic-Self (Growth),
Intrinsic-Others (Guidance), Extrinsic-Self (Gain), and Extrinsic-
Others (Giving). A 24-item scale, 6 items for each type of
motivation, were developed. Considering the special request that
the lockdown has posed on people, namely to spend time with
oneself (Banerjee and Rai, 2020), we replaced the “Guidance”
dimension with an additional intrinsic-self motivation related
to dealing with boredom, killing time, and seeking distraction.
Participants reported on a 5-point Likert scale ranging from 1
(not at all) to 5 (extremely) the extent these possible motivators

1The logic commonly provided was that the COVID-19 pandemic is a natural
disaster. No single persons are responsible for this pandemic therefore, there is
no reason to feel excited or ashamed of this pandemic.
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led them to engage in new and creative activities during the
lockdown period. EFA with Oblimin rotation and the subsequent
CFA revealed a four-factor model. However, four items showed
cross-loadings or loaded on no factors. These items were removed
from the model. The modified four-factor model consists of
20 items explaining 63.79% of the variance. In accordance
with the Two-Dimensional Framework of Motivation (Forgeard
and Mecklenburg, 2013), the first factor was named “Giving,”
reflecting an extrinsic motivation that is oriented to others (e.g.,
helping others). The second factor, reflecting a self-orientated,
intrinsic motivation (e.g., feeling curious), was named “Growth.”
The third factor was named “Gain,” corresponding to an extrinsic,
self-oriented, and even malevolent motivation (e.g., avoiding
rules). The fourth factor is an additional intrinsic-self motivation
called “Distraction” (e.g., killing time). The CFA provided
satisfactory model fit for this factor solution (see Appendix). The
internal consistency of the measures was good to excellent in both
China (Cronbach’s α of 0.89 for Giving, 0.82 for Growth, 0.79
for Gain, and 0.73 for Distraction) and Germany (Cronbach’s
α of 0.90 for Giving, 0.85 for Growth, 0.82 for Gain, and 0.79
for Distraction).

Measures of Creativity Level were developed based on a
preliminary study involving Chinese and German participants
that analyzed the content of 77 creative ideas that people posted
in social media. We applied the eight domains of the Inventory
of Creative Activities and Achievements (ICAA) (Diedrich et al.,
2018) to code the posts, as it is among the very few creativity
inventories that has also included the domain of Sports. Based
on the preliminary data, we added three items related to
Learning and Personal Development (knowledge acquisition,
digital activities, personal growth), two items related to Social
Engagement (virtual community, virtual parties), and two items
related to Social Responsibility (charity, pro-social behavior).
In addition, we also included two Malevolent Creativity items
(mischief, personal gains) to reflect the fact that in times of crisis
(such as the pandemic) some darker aspects of creativity might
take place (Cropley et al., 2008; Cropley et al., 2014). Participants
rated their level of creativity in each of the 14 domains on a 5-
point Likert scale, with 1 representing “not at all creative” and 5
representing “extremely creative.”

Given that the focus of the current study is the change in the
creativity level due to lockdown, participants were asked to rate
their level of creativity twice: before and during the lockdown
period. Following previous studies (e.g., Ding et al., 2015; Renner
et al., 2017), we used the difference score of creativity before and
during the lockdown as the measure of the change in creativity
in subsequent analyses. An EFA (with Varimax rotation) using
the delta scores of the 14 creative engagement items before and
during the lockdown suggested a three-factor model accounting
for 58.36% of the variance. Four items were excluded from this
model due to non- or cross-loadings. However, the results of
the CFA indicated a better fit for a two-factorial structure in
both countries, which does not contain the two malevolent items.
These items were further excluded from the model and the
two-factor model, composed of creativity in Arts (e.g., singing,
painting, cooking, handcrafting) and Learning and Ideas (e.g.,
attending webinars, creating business ideas) was maintained.

The internal consistency of the measures was not very high yet
acceptable in comparison to other measures of the study, with
Cronbach’s α between 0.62 and 0.79 in China and between 0.62
and 0.67 in Germany.

Measure Invariance Test
Although results indicated an acceptable fit of the factorial
structure for the measurements in each country, we conducted
measurement invariance tests to ensure that the scores and their
interpretation were comparable in different cultural settings.
Following Putnick and Bornstein (2016), we tested whether the
loading patterns on the different latent factors were similar
in each country (i.e., configural invariance), and whether the
contribution of each item was similar to the factors for each
country (i.e., metric invariance). To evaluate the model fit we
used the cut-off criterion of a –0.01 change in CFI, and a RMSEA
change of 0.015 (Cheung and Rensvold, 2002; Chen, 2007). As
Table 3 shows, the configural invariance scores of the three
variables reached a satisfactory level and the factorial structure
of the constructs was consistent in both countries. However, due
to partial metric non-invariance, the loadings of items are not
fully equivalent across both countries. Thus, we tested partially
invariant models and found that partial metric invariance existed
for activating negative mood (ANM) and creativity level in Arts
and Learning and Ideas.

Taken together, the results of cross-cultural equivalence tests
indicate that a comparison of the observed constructs seems
appropriate across countries; however, due to partial metric
invariance for creativity level and ANM, any direct comparison
(e.g., mean differences between Germany and China) has to be
interpreted with caution (Putnick and Bornstein, 2016). As the
focus of the current study is not the direct comparison of the two
countries in individual variables, rather, the comparison of the
associations among the variables, this partial metric invariance
will not pose severe challenge for the further data analysis.

RESULTS

Correlation Analysis
Both APM and ANM were positively correlated with all
motivation variables to a moderate degree with r ranging from
0.14 to 0.45, p < 0.01. All correlations between moods and
motivations were significant across Germany and China. In
the Chinese sample, ANM was only associated with change in
creativity in Learning and Ideas (r = 0.10, p < 0.05). In the
German sample, APM was positively correlated with the change
in creativity level in Arts (r = 0.15, p < 0.01) and Learning and
Ideas (r = 0.20, p < 0.001). In both countries, the Giving, Growth
and Distraction motivations were positively correlated to change
in creativity Arts and Learning and Ideas. Differences were found
in the Gain motivation in that this motivation was not correlated
to the change in creativity in any creative activities in the Chinese
sample, and negatively related to the change in creativity in
Leaning and Ideas in the German sample. Table 4 presents the
results of descriptive statistics and correlations of all variables.

Frontiers in Psychology | www.frontiersin.org 6 October 2021 | Volume 12 | Article 61796726

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-617967 October 25, 2021 Time: 9:45 # 7

Hofreiter et al. COVID-19 Lockdown and Creativity

TABLE 3 | Measurement invariance test of the variables under investigation across the two countries.

Model χ2 (df) CFI RMSEA 1χ2 (1df) 1CFI 1RMSEA

Activating Positive and Negative Mood

Configural Invariance 30.467 (16) 0.990 0.049 – – –

Metric Invariance 53.185 (20) 0.978 0.066 22.718 (4) −0.012 0.017

Partial Metric Invariance 31.113 (19) 0.992 0.041 0.646 (3) 0.002 −0.008

Motivations for Creativity during lockdown

Configural Invariance 975.653 (302) 0.917 0.049 – – –

Metric Invariance 1036.662 (318) 0.911 0.066 61.009 (16) −0.006 0.017

Creativity Level

Configural Invariance 74.057 (36) 0.967 0.049 – – –

Metric Invariance 102.851 (42) 0.948 0.066 28.794 (6) −0.019 0.017

Partial Metric Invariance 88.700 (40) 0.958 0.041 14.643 (4) −0.009 −0.008

TABLE 4 | Descriptive statistics, correlations and reliability of variables.

Variables 1 2 3 4 5 6 7 8 9 10 11

Chinese sample (n = 415)

(1) Age (–)

(2) PICL −0.01 (–)

(3) PICW −0.01 0.67*** (–)

(4) APM −0.01 0.04 0.01 (0.82)

(5) ANM −0.05 0.40*** 0.40** 0.10* (0.83)

(6) Giving −0.11* 0.09 0.10* 0.43*** 0.21*** (0.89)

(7) Growth −0.12* 0.04 0.04 0.41*** 0.16** 0.74*** (0.82)

(8) Gain −0.12** 0.16** 0.13** 0.25*** 0.29*** 0.30*** 0.27*** (0.79)

(9) Distraction −0.21*** 0.21*** 0.20*** 0.21*** 0.44*** 0.45*** 0.50*** 0.27*** (0.73)

(10) Artistic Creativity (1) −0.07 0.12* 0.08 0.04 0.08 0.20*** 0.22*** −0.00 0.19*** (–)

(11) Learning and Ideas (1) −0.10* 0.08 0.06 −0.03 0.10* 0.11* 0.19*** 0.01 0.12* 0.48*** (–)

German sample (n = 339)

(1) Age (–)

(2) PICL −0.05 (–)

(3) PICW −0.05 0.64*** (–)

(4) APM −0.14** 0.13** 0.05 (0.73)

(5) ANM −0.14** 0.41** 0.27*** 0.12* (0.75)

(6) Giving −0.09 0.17** 0.14* 0.41*** 0.29*** (0.90)

(7) Growth −0.06 0.19*** 0.17** 0.45*** 0.21*** 0.78*** (0.85)

(8) Gain −0.11* 0.07 0.01 0.24*** 0.24*** 0.40*** 0.27*** (0.82)

(9) Distraction −0.24*** 0.29*** 0.26*** 0.14** 0.44*** 0.39*** 0.40*** 0.18** (0.79)

(10) Artistic Creativity (1) −0.13* 0.06 0.08 0.15** −0.02 0.15** 0.19** −0.07 0.13* (–)

(11) Learning and Ideas (1) −0.19** 0.09 0.15** 0.20*** 0.00 0.16*** 0.21*** −0.14** 0.16** 0.48*** (–)

*p < 0.05, **p < 0.01, ***p < 0.001. M, mean; SD, standard deviation. The value in the () is Cronbach’s a; Artistic Creativity and Learning and Ideas are 1 scores of
change in creativity before and during COVID-19 lockdown. PICL, Perceived Impact of COVID-19 on Private Life; PICW, Perceived Impact of COVID-19 on Working Life;
APM, Activating Positive Mood; ANM, Activating Negative Mood. Gain was transformed using LG10(K-X) for the Chinese and German data. This transformation was
conducted following the recommendation of Tabachnik and Fidell (2007, p. 89) to cope with the substantial negative skewness of the variable in the data.

Comparison of Creative Level Before and
During Lockdown
Paired sample t-tests were conducted in Chinese and German
samples respectively to compare the creative level before and
during lockdown. On applying the Bonferroni correction, the
cutoff for the significance level was 0.0025 in both countries. As
Table 5 shows, there was a significant increase in creativity in all
everyday activities in both countries with only two exceptions
in the German sample (in visual and performing arts). In the
Chinese participants, the strongest increase was in knowledge
acquisition, t(414) = 16.98, d = 0.83, followed by the increase in

culinary arts, t(414) = 14.33, d = 0.70, p < 0.001 for all activities.
Among the German participants, the biggest increase of creativity
was found in social online engagement, t(338) = 11.30, d = 0.61
followed by knowledge acquisition, t(338) = 6.45, d = 0.35,
p < 0.001 for both.

The Influence of Moods and Motivation
on the Change in Creativity Level
To further investigate the influence of moods and motivation
on the change in creativity, we conducted hierarchical regression
analyses for each country with change in creativity in Arts and
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TABLE 5 | Means (standard deviations) and paired sample t-test results for the comparison between the creativity level in different domains before and during lockdown
in both countries.

Creativity Level Mean (SD) t p d

Before COVID-19 During

China (n = 415)

Arts (total score) 10.27 (3.59) 12.60 (4.05) 13.96 0.000 0.69

Culinary Arts (e.g., cooking) 2.40 (1.03) 3.19 (1.11) 14.33 0.000 0.70

Visual Arts (e.g., painting) 1.95 (0.94) 2.32 (1.06) 9.08 0.000 0.45

Performing Arts (e.g., singing) 2.01 (0.96) 2.28 (1.11) 5.72 0.000 0.28

Crafts (e.g., handcrafting) 1.96 (0.93) 2.43 (1.17) 10.30 0.000 0.51

Digital Activities (e.g., making videos) 1.94 (1.02) 2.38 (1.22) 10.47 0.000 0.51

Learning and Ideas (total score) 7.12 (2.31) 8.59 (2.59) 12.45 0.000 0.61

Knowledge Acquisition (e.g., webinars) 2.51 (0.98) 3.40 (1.05) 16.98 0.000 0.83

Social Online-Engagement (e.g., calls) 2.38 (1.10) 2.65 (1.23) 3.85 0.000 0.19

Inventions (e.g., business ideas) 2.24 (0.99) 2.54 (1.13) 9.06 0.000 0.45

Germany (n = 339)

Arts (total score) 9.97 (3.49) 10.74 (3.74) 5.81 0.000 0.32

Culinary Arts (e.g., cooking) 2.90 (1.06) 3.23 (1.12) 6.06 0.000 0.33

Visual Arts (e.g., painting) 1.75 (1.11) 1.79 (1.13) 1.31 0.190 0.07

Performing Arts (e.g., singing) 1.75 (1.11) 1.73 (1.11) −0.43 0.670 0.02

Crafts (e.g., handcrafting) 1.88 (1.02) 2.14 (1.23) 5.86 0.000 0.32

Digital Activities (e.g., making videos) 1.69 (1.06) 1.85 (1.27) 4.18 0.000 0.23

Learning and Ideas (total score) 5.74 (2.42) 6.90 (2.90) 10.52 0.000 0.57

Knowledge Acquisition (e.g., webinars) 1.99 (1.05) 2.34 (1.29) 6.45 0.000 0.35

Social Online-Engagement (e.g., calls) 1.89 (1.04) 2.55 (1.32) 11.30 0.000 0.61

Inventions (e.g., business ideas) 1.86 (2.00) 2.00 (1.12) 3.73 0.000 0.20

Learning and Ideas as dependent variables. In the first step, age
and perceived influence of COVID-19 on private lives and work
were entered into the model as control variables. In the second
step, the two mood variables (APM and ANM) were added
and then, in the last step, the motivational variables (Giving,
Growth, Gain, and Distraction) were entered into the model.
Table 6 shows that with Chinese participants, moods alone did
not contribute to the change in creativity in the artistic domain.
The inclusion of the motivational variables, however, increased
the explained variance significantly, 1R2 = 0.06, p < 0.001.
Considering the change of creativity in Learning and Ideas,
entering motivational variables also contributed an additional
amount of variance, 1R2 = 0.04, p < 0.001. After all mood
and motivational variables were entered to the model, APM
turned out to be negatively associated with Learning and Ideas
(β = –0.11, p < 0.05), whereas the Growth motivation (β = 0.26,
p < 0.001) was positively related to the change in creativity in
Learning and Ideas.

With the German sample (see Table 7), APM was positively
related to change in creativity in Learning and Ideas; however,
for Arts, the effect of APM was significant only without
motivations being added to the model (β = 0.14, p < 0.05). When
regressing change in creativity in Arts on moods, motivational
variables additionally explained a significant amount of variance
(1R2 = 0.04, p < 0.01) with the significant influence of Gain
motivation (β = –0.16, p < 0.01). When regressing creativity
in Learning and Ideas on moods, the 1R2 at step 3 was 0.07,
p < 0.001. Besides APM (β = 0.16, p < 0.01), the Gain motivation

showed a negative effect (β = –0.25, p < 0.001). In summary,
the consistent finding across the two samples was that mood
alone did not necessarily lead to a change in creativity, but the
addition of motivational variables into the model contributed to
a significant additional amount of the variance.

Mediation Analysis of the
Mood-Creativity Relationship Through
Motivation
To further examine the role of motivation in the Mood-
Creativity link, we conducted mediation analyses using moods
as independent variable, the change in creativity as dependent
variable, and motivational variables as mediators, following the
implications of some recent theories (e.g., De Dreu et al.,
2012; Gendolla, 2017). Age and the perceived impact of
COVID-19 on private and professional lives were entered as
covariates. As Table 8 shows, with the Chinese sample, the
only significant direct effect of moods was found between the
APM and the change in creativity in the Learning and Idea
domain controlling for the effect of the Growth motivation. The
inclusion of the motivational variables in the model as mediators
enabled more significant Mood-Creativity relationships in the
Arts domain than the Learning and Ideas domain. In the
Arts domain, all motivational variables mediated the Mood-
Creativity relationships (except Gain motivation), regardless of
whether it was under the APM or ANM conditions. In the
Learning and Ideas domain, the Growth motivation mediated
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TABLE 6 | Results of hierarchical regression analysis predicting change in
creativity in Arts and Learning and Ideas during COVID-19 lockdown in China.

Arts Learning and Ideas

β R2 β R2

Step 1

Age −0.06 −0.10*

PICL 0.12 0.07

PICW −0.01 0.02

Total R2 0.02 0.02

Adjusted R2 0.01 0.01

1R2 0.02 0.02

Step 2

Age −0.06 −0.09

PICL 0.11 0.05

PICW −0.01 −0.00

APM 0.03 −0.04

ANM 0.04 0.08

Total R2 0.02 0.02

Adjusted R2 0.01 0.01

1R2 0.00 0.00

Step 3

Age −0.03 −0.08

PICL 0.12 0.06

PICW −0.02 0.00

APM −0.06 −0.11*

ANM −0.01 0.07

Giving 0.11 −0.04

Growth 0.14 0.26**

Gain −0.10 −0.06

Distraction 0.08 −0.02

Total R2 0.08*** 0.06**

Adjusted R2 0.06*** 0.04**

1R2 0.06*** 0.04**

*p < 0.05, **p < 0.01, ***p < 0.001. PICL, Perceived Impact of COVID-19 on
Private Life; PICW, Perceived Impact of COVID-19 on Working Life; APM, Activating
Positive Mood; ANM, Activating Negative Mood.

the Mood-Creativity relationship in both APM and ANM
circumstances. The Giving motivation intervened the Mood-
Creativity relationship in APM circumstances.

With the German sample (see Table 9), it was found that
in circumstances of the APM, only a significant indirect effect
was found for the Growth motivation mediating the Mood-
Creativity relationship in the artistic domain. When Growth
was entered as a mediator, APM was not associated with the
change in creativity anymore. In circumstances of the ANM, all
motivational variables except the Gain motivation intervened the
Mood-Creativity relationship in the Arts domain. In the Learning
and Ideas domain, under the APM conditions, only the Gain
motivation mediated the Mood-Creativity relationship. Under
the conditions of the ANM, all motivational variables mediated
the Mood-Creativity relationship.

Taken together, it was found that the direct effect of APM on
creativity is much more limited with the Chinese participants in
comparison to the German participants. In the German sample,
APM can directly lead to the change in creativity in both Arts and

TABLE 7 | Results of hierarchical regression analysis predicting change in
creativity in Arts and Learning and Ideas during COVID-19 lockdown in Germany.

Arts Learning and Ideas

β R2 β R2

Step 1

Age −0.13* −0.18**

PICL 0.02 −0.01

PICW 0.06 0.15*

Total R2 0.02 0.05***

Adjusted R2 0.01 0.05***

1R2 0.02 0.05***

Step 2

Age −0.12* −0.16**

PICL 0.03 −0.01

PICW 0.07 0.16*

APM 0.14* 0.18**

ANM −0.08 −0.08

Total R2 0.04** 0.09***

Adjusted R2 0.03** 0.08***

1R2 0.02* 0.04**

Step 3

Age −0.12* −0.17**

PICL 0.02 −0.02

PICW 0.03 0.12

APM 0.09 0.16**

ANM −0.10 −0.08

Giving 0.08 0.09

Growth 0.10 0.10

Gain −0.16** −0.25***

Distraction 0.07 0.08

Total R2 0.09*** 0.16***

Adjusted R2 0.06*** 0.14***

1R2 0.04** 0.07***

*p < 0.05, **p < 0.01, ***p < 0.001. PICL, Perceived Impact of COVID-19 on
Private Life; PICW, Perceived Impact of COVID-19 on Working Life; APM, Activating
Positive Mood; ANM, Activating Negative Mood.

Learning and Ideas domains, but such direct Mood-Creativity
paths cannot be observed for the ANM. Instead, motivations
come into play as mediators to enable the Mood-Creativity
relationship in both Arts and Learning and Ideas domains.
Consistent with the findings from the German participants, no
direct effect of the ANM on creativity was found among the
Chinese participants; only when motivation entered the models
as mediators more significant relations were found.

DISCUSSION

Are People More or Less Creative in the
Period of COVID-19 Lockdown?
The first research question of this study was whether people were
more or less creative in the period of COVID-19 lockdown. It
was found that in both countries, participants reported significant
increases in creativity across all everyday activities, with the
sole exception of visual and performing arts, where the change
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TABLE 8 | Results of the mediation analysis of the effects of moods on change in creativity through motivation in China (n = 415).

Indirect effect

a-Path b-Path c-Path c’-Path IE CI (95%)

IV M β β β β β Lower Upper

Creativity in Arts (DV)

APM Giving 0.43*** 0.21** 0.04 −0.06 0.09 0.03 0.16

APM Growth 0.41*** 0.23*** 0.04 −0.06 0.10 0.05 0.15

APM Gain 0.24*** −0.04 0.04 0.05 −0.01 −0.04 0.02

APM Distraction 0.20*** 0.16** 0.04 0.00 0.03 0.01 0.06

ANM Giving 0.20** 0.19** 0.04 0.00 0.04 0.01 0.08

ANM Growth 0.17** 0.21** 0.04 0.00 0.04 0.01 0.06

ANM Gain 0.26*** −0.04 0.04 0.05 −0.01 −0.04 0.02

ANM Distraction 0.41*** 0.18** 0.04 −0.03 0.07 0.03 0.12

Learning and Ideas (DV)

APM Giving 0.43*** 0.13* −0.03 −0.08 0.06 0.01 0.11

APM Growth 0.41*** 0.23*** −0.03 −0.12* 0.09 0.05 0.14

APM Gain 0.24*** −0.01 −0.03 −0.02 −0.00 −0.03 0.02

APM Distraction 0.20*** 0.10 −0.03 −0.05 0.02 −0.00 0.04

ANM Giving 0.20** 0.09 0.07 0.05 0.02 −0.00 0.05

ANM Growth 0.17** 0.17** 0.07 0.04 0.03 0.01 0.05

ANM Gain 0.27*** −0.04 0.07 0.08 −0.01 −0.04 0.02

ANM Distraction 0.41*** 0.07 0.07 0.04 0.03 −0.02 0.08

IV, independent variable; M, mediator variable; IE, indirect effect; CI, confidence interval; 5.000 bootstrap samples; significant indirect effects in bold. *p < 0.05, **p < 0.01,
***p < 0.001.

TABLE 9 | Results of the mediation analysis of the effects of moods on change in creativity through motivation in Germany (n = 339).

Indirect effect

a-Path b-Path c-Path c’-Path IE CI (95%)

IV M β β β β β Lower Upper

Creativity in Arts (DV)

APM Giving 0.39*** 0.09 0.13* 0.09 0.04 −0.01 0.09

APM Growth 0.44*** 0.14* 0.13* 0.07 0.06 0.01 0.12

APM Gain 0.22** −0.12* 0.13* 0.16* −0.03 −0.07 0.001

APM Distraction 0.08 0.08 0.13* 0.12* 0.01 −0.00 0.02

ANM Giving 0.26*** 0.16** −0.07 −0.11 0.04 0.01 0.08

ANM Growth 0.15** 0.19** −0.07 −0.10 0.03 0.01 0.06

ANM Gain 0.25** −0.08 −0.07 −0.05 −0.02 −0.06 0.01

ANM Distraction 0.36*** 0.13* −0.07 −0.12 0.05 0.01 0.09

Learning and Ideas (DV)

APM Giving 0.39*** 0.07 0.18** 0.15* 0.03 −0.02 0.08

APM Growth 0.44*** 0.13 0.18** 0.12 0.06 −0.01 0.12

APM Gain 0.22** −0.22** 0.18** 0.23** −0.05 −0.09 −0.01

APM Distraction 0.08 0.07 0.18** 0.17** 0.01 −0.00 0.02

ANM Giving 0.26*** 0.15** −0.07 −0.11 0.04 0.01 0.08

ANM Growth 0.15** 0.19** −0.07 −0.10 0.03 0.01 0.07

ANM Gain 0.25** −0.16** −0.07 −0.03 −0.04 −0.08 −0.01

ANM Distraction 0.36*** 0.13* −0.07 −0.12 0.05 0.01 0.10

IV, independent variable; M, mediator variable; IE, indirect effect; CI, confidence interval; 5.000 bootstrap samples; significant indirect effects in bold. *p < 0.05, **p < 0.01,
***p < 0.001.
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among the German participants was not significant. Chinese
participants reported significant increases in creativity in all
everyday activities with the strongest increase in knowledge
acquisition followed by culinary art. These results may be
attributed to the Chinese value of attaching great importance
to seeking knowledge, cultivating a passion for lifelong learning,
fostering diligence, and feeling “shame-guilt” for lack of desire to
learn (Li, 2002). In times of lockdown, Chinese workers embraced
this value and applied their creativity towards acquiring new
knowledge. The increase in creativity in culinary arts among the
Chinese participants is not surprising as food is an essential part
of the Chinese society — as one Chinese saying goes, “Food is
the paramount necessity of the people” ( ). According to
the Intelligence Current Theory (Shi, 2004), this positive attitude
toward food could help the Chinese workers connect their “active
intelligence” to food-related activities including cooking, thus
increasing the change of the occurrence of creativity. Among
the German participants, the biggest increase of creativity was
found in social online engagement. With the lockdown, Germany
experienced a rapid increase in the usage of digital technologies
and services in areas such as digital health (Gerke et al., 2020)
or online learning at universities (Skulmowski and Rey, 2020).
The basis of this digitalization processes is in many areas the
use of video calls over the internet. The Federal Statistical Office
in Germany (2020)2 reported a 9% increase in the 1st quarter
of 2020 in the usage of video and phone calls via internet
compared to 2019. Hence, the usage of online video calls played
an important role in various everyday situations during the
lockdown in Germany.

Cultural Differences in Mood and
Creativity
Activating positive mood (APM) was found to be one of
the most pronounced and consistent predictors of change
in creativity during COVID-19 times in Germany, especially
for Learning and Ideas. Although this finding is consistent
with past work (To et al., 2012), Chinese participants showed
almost no direct influence through APM on their change in
creativity. Contextual and cultural factors play an important
role in the emotion processes (Greenaway et al., 2018). This
result might be explainable through varying cultural traditions
forming different perceptions and value judgments of emotions
(Averill and Sundararajan, 2006). De Vaus et al. (2018) argued
that the acceptance of contradictions, a key component in
holistic thinking, leads people to not value positive emotions
over negative ones, and hence reduce the tendency to regulate
emotions (e.g., reduce negative emotions). Furthermore, research
indicates that low arousal emotions are preferred and experienced
more in the East compared to the West (Lim, 2016). Our
mood measures were based on activating moods which had a
higher arousal. Hence, they might be less pronounced in the
Chinese sample.

Among the German sample, APM, but not ANM, was
positively related to the change of creativity in Learning and Ideas

2https://www.destatis.de/EN/Press/2020/08/PE20_302_639.html;jsessionid=
9702E1C1DB7B7B8A398291B17B033A2E.internet8712

and partially in Arts. This finding aligns with a meta-analysis
study which found that creativity is enhanced mostly by activated
positive emotional states that are associated with an approach
motivation and promotion focus (e.g., enthusiasm) (Baas et al.,
2008). According to the dual pathway model of creativity,
APMs lead to higher cognitive flexibility and inclusiveness,
thus promoting creative performance (De Dreu et al., 2008).
However, the hypothesis that ANMs could promote creativity
was not supported in the present study. One reason might be
the reinforcement of a flexibility strategy by Western institutions
(Morris and Leung, 2010). Moreover, results of experiencing-
sampling studies came to a similar conclusion, that active positive
emotions significantly predicted day-to-day variability of creative
activities (Silvia et al., 2014; Karwowski et al., 2017). As shown
in Conner and Silvia’s (2015) daily diary study, high-activation
positive emotions are the most favorable toward everyday
creativity, whereas negative emotions are unrelated, or even
antagonistic, with creativity. In turn, everyday creativity leads to
increased well-being and flourishing on the next day (Conner
et al., 2016), suggesting a possible upward spiral for creativity
and positive affect. These findings reflect our results showing that
the correlation between APM and everyday creativity is more
significant than that between ANM and creativity.

Negative moods cannot explain the growth of creativity in
Arts and Learning & Ideas even though the dual pathway model
of mood suggests ANMs can improve cognitive persistence over
time (To et al., 2012). Given that we tested participants’ moods
and creative activities concurrently, this type of long-term effect
was not present. On the other hand, such negative affect would
lead to bottom–up information processing, in which people focus
on details of the external environment to overcome such negative
situations, as opposed to participating in recreational activities
(Clore et al., 2001). Therefore, we cannot explain the growth of
creativity in Arts and Learning and Ideas through ANMs.

In terms of Chinese participants, neither APM nor ANM
alone explained the increase of creativity in everyday activities.
Chinese culture tends to hold a holistic view of emotions, making
it difficult to separate them into positive and negative ones (De
Vaus et al., 2018). Moreover, Chinese people tend to develop
refined emotions that cannot be expressed specifically (Averill
et al., 2001; Averill and Sundararajan, 2006). Among others,
Frijda and Sundararajan (2007) suggested that when the Chinese
experience bad feelings, they tend to analyze and find meanings
from these experiences through self-reflection and develop their
life attitudes. As a result, it is the meanings that are obtained from
the analyses of emotions that lead to the engagement of creative
activities. Thus, two kinds of activating moods cannot provide an
explanation for their increase in creativity in everyday activities.
It is possible that future studies focused on meaning-making and
creativity may yield additional information (Kaufman, 2018).

We can thus suggest that during a negative experience,
the Mood-Creativity relationship reflected cultural differences.
People in Eastern cultures tend to emphasize authentic or useful
evaluations of creativity and express their emotions through an
intrapersonal way. In contrast, those in Western cultures are
more likely to have an interpersonal orientation and evaluate
creativity focusing on novelty, thereby valuing the people who
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are good at expressing their emotions (Averill et al., 2001; Averill
and Sundararajan, 2006; Morris and Leung, 2010). Masuda
et al. (2008) also found that people who live in a collectivist
culture perceive emotions through social contexts and others’
expressions of emotion, whereas Western people see emotions
as individuals’ expressions. In terms of mood regulation, when
people are primed to feel mortality salience, Eastern cultures
tend to hold a holistic view on positive and negative moods and
think dialectically, which leads to a flexible way to regulate and
cope with emotions (De Vaus et al., 2018). Furthermore, Eastern
Asians are inclined to engage in and enjoy their daily life (Ma-
Kellams and Blascovich, 2012), thereby lifting themselves out of
bad moods. Taken together, the expression of mood is refined
in Chinese samples and they tend to regulate negative moods
flexibly and seek enjoyable daily life even during a crisis. In
contrast, German participants tend to express their moods in a
more private and intense fashion such that moods more easily
influence creative engagement.

The Mediating Role of Motivation in the
Mood-Creativity Relationship
The results of the hierarchical regression analysis show that
adding motivation to the Mood-Creativity equation helps
explain an additional amount of variance in both countries.
Furthermore, results of the mediation analysis indicate that
positive or benevolent motivations (e.g., Growth, Giving, or
Distraction) help explain the Mood-Creativity relationship,
especially in circumstances of negative mood states. This
relationship was more pronounced in creative activities involving
learning or idea generation. These findings are to some extent
contrary to the existing body of literature emphasizing the
positive mood-creativity relationship (e.g., Baas et al., 2008;
Davis, 2009); however, they are in line with past findings
that suggest the beneficial influence of positive mood is not
equal for every person and situation (Akbari Chermahini and
Hommel, 2012). Moreover, our findings empirically validate
the recommendations by researchers (e.g., Kaufmann, 2003a)
to consider a wider variety of positive moods when examining
complex situations. Our results show that the Mood-Creativity
relationship is strongly dependent on specific motivations
that are triggered through the different mood states and
hence explain a negative-mood-creativity relationship. These
findings echo the call of Martin et al. (1993) to consider
different motivations that can be triggered through moods.
Our results show that the effects of negative mood on
creativity through motivation are much more pronounced in
creative activities that involve learning and idea generation
during COVID-19. This might be explained by the novel
situation provoked by COVID-19, which often required finding
creative solutions to problems caused by the lockdown or
restrictions. Negative moods increase people’s motivation to
act, particularly when adaptation is required (Forgas, 2013).
Furthermore, in situations where creative problem solving
is required, negative mood states can be beneficial for
creativity (Kaufmann, 2003b). Thus, our results add to the
existing body of literature by emphasizing the consideration

of motivation in both positive and negative Mood-Creativity
relationships, especially in new situations where creativity
with a learning or problem-solving orientation is required.
In the current study, positive moods were positively related
to people’s motivation to be creative in order to help
others (i.e., Giving) and improve themselves (i.e., Growth)
in the Arts domain. Negative moods were associated to
a higher Distraction motivation for creativity. This coping
function of creativity has shown to help relieve anxiety
(Grossman, 1981), trauma (Forgeard, 2013), and emotion
regulation (Fancourt et al., 2019). Furthermore, Mann and
Cadman (2014) showed that boredom, which many people
faced during the COVID-19 lockdown, can help people foster
their creativity.

Limitations and Future Studies
The present study is not without limitations. First, though the
retrospective approach is an established method in psychological
studies and has been widely used in studies related to crisis
and negative events (e.g., Jacobs, 2002; Couch and Olson,
2016; Lord et al., 2019) including some related to the
consequences of the COVID 19 pandemic (e.g., Jungmann
and Witthft, 2020; Manuela and Gabriella, 2021), this method
poses limitations to the accurate assessment of moods and
motivation. Given that mixed feelings can decline or decay in
memory, future studies should consider using in-the-moment
emotion assessment (Moeller et al., 2018). Such methods may
include a diary study or the experience sampling method
(ESM, Silvia et al., 2014) to further explore the fluctuation
of emotion and motivation in times of crisis. Secondly, the
creative activities examined in this study were developed
based on a small-scale preliminary study using an inventory
(i.e., ICAA, Diedrich et al., 2018) developed with Western
samples. One risk is that it is possible that some creative
activities that non-Western cultures may have engaged in were
underrepresented. Future studies should consider adding open-
ended questions to supplement existing measurements of creative
engagement. Last but not least, this study mainly focused on the
emotions and motivations underlying the creative behaviors in
this pandemic; however, the antecedent variables of emotions
and motivations were not addressed. It is worth examining
whether some specific events during the quarantine may have
triggered particular emotions or motivations. Lades et al. (2020)
found that certain daily life events (e.g., exercising, taking
care of children) were associated with raised positive affect
and reduced negative affect. In future studies, context-related
variables can be included as possible antecedent variables of
emotions, motivations, and creative behaviors, so as to get a
deeper understanding of the pandemic’s impact on people’s
creative engagement.

CONCLUSION

COVID-19 and its subsequent consequences (e.g., restrictions
or lockdowns) have had a huge impact on our daily habits,
relationships, and professional careers. In such a new situation,
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we have to change, adapt, and rethink the way of life we led before
the pandemic. Creativity plays an important role in helping us
doing so. Despite cultural differences and different subjective
feelings toward the pandemic, results of this study show that
we have one thing in common: when crises like the COVID-
19 pandemic occur, we often turn to creativity to help us grow,
give back, and get distracted. This study contributes to the
existing body of research by showing the importance of not
only considering positive or negative moods when talking about
creative behaviors, but also investigating how motivational states
intervene in mood states to enable creativity.
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APPENDIX

Results of EFA and CFA of the Measures
(1) EFA and CFA for Positive and Negative Activating Moods

TABLE 1.1 | EFA results for the pooled sample of the activating moods during lockdown based on a split sample.

Factor 1: Factor 2:

Items Activating positive mood Activating negative mood

Upset 0.85 0.11

Angry 0.85 0.06

Anxious 0.80 −0.01

Enthusiastic 0.12 0.88

Inspired 0.04 0.86

Interested 0.01 0.74

n = 286. Extraction method: Principal Component Analysis; Rotation method: Varimax with Kaiser normalization. Loadings > 0.40 are in bold.

TABLE 1.2 | CFA results for the pooled sample of the activating moods during lockdown based on a split sample.

Model χ2 (df) RMSEA CFI SRMR TLI

Activating positive and negative mood (two-factors)

China 21.07 (8) 0.08 0.98 0.04 0.96

Germany 24.63 (8) 0.10 0.95 0.05 0.91

n = 468.

(2) EFA and CFA for Motivations for Creative Engagement

TABLE 2.1 | EFA results for the pooled sample of motivations for creative engagement during lockdown based on a split sample.

Factor 1: Factor 2: Factor 3: Factor 4:

Items Giving Growth Gain Distraction

Cheering other people up 0.92 −0.05 −0.03 −0.06

Connecting with other people 0.87 −0.14 −0.02 0.11

Helping other people 0.79 0.14 −0.03 −0.14

Entertaining others 0.76 −0.10 0.11 0.06

Impressing other people 0.67 −0.06 0.24 0.01

Coping with stress 0.60 −0.07 −0.03 0.34

Sense of purpose 0.55 0.35 0.00 −0.21

Improving mood 0.46 0.37 −0.06 0.19

Feeling curious −0.31 0.88 0.04 0.17

Self-improvement 0.24 0.69 −0.06 −0.13

Self-expression −0.04 0.64 0.22 0.05

Making sense of life 0.21 0.57 −0.08 0.09

Feeling good about myself 0.31 0.56 −0.08 −0.07

Sabotaging others 0.02 −0.17 0.88 0.07

Getting revenge on people 0.05 −0.04 0.85 −0.01

Avoiding rules −0.03 0.13 0.78 −0.04

Becoming well-known 0.07 0.25 0.65 −0.05

Killing time −0.01 −0.02 −0.03 0.88

Feeling bored −0.07 0.05 0.07 0.81

Needing distraction 0.14 0.21 −0.06 0.62

n = 286. Extraction method: Principal Component Analysis; Rotation method: Oblimin with Kaiser normalization. Loadings > 0.40 are in bold.
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TABLE 2.2 | CFA results for the pooled sample of motivations for creative engagement during lockdown based on a split sample.

Model χ2 (df) RMSEA CFI SRMR TLI

Motivations for creative Engagement (four-factors)

China 371.60 (151) 0.08 0.91 0.07 0.89

Germany 381.80 (151) 0.08 0.91 0.08 0.89

n = 468.

(3) EFA and CFA for Change in Creativity Before and During Lockdown

TABLE 3.1 | EFA results of the pooled sample of change in creativity before and during lockdown based on a split sample.

Factor 1: Factor 2: Factor 3

Items Artistic Creativity Learning and Ideas Malevolent Creativity∗

Visual arts (e.g., painting) 0.79 0.06 0.00

Performing arts (e.g., singing) 0.78 −0.04 −0.05

Culinary arts (e.g., cooking) 0.74 0.17 0.06

Crafts (e.g., handcrafting) 0.73 0.28 0.03

Digital Activities (e.g., making videos) 0.58 0.27 0.01

Social online-engagement (e.g., group calls) −0.03 0.74 −0.04

Knowledge acquisition (e.g., webinars) 0.22 0.67 0.13

Inventions (e.g., business ideas) 0.36 0.63 0.02

Mischief (e.g., playing tricks)* −0.05 −0.04 0.84

Personal gains (e.g., finding loopholes)* 0.06 0.12 0.82

n = 286. Extraction method: Principal Component Analysis; Rotation method: Varimax with Kaiser normalization. Loadings > 0.40 are in bold. *Not included in the final
factorial structure.

TABLE 3.2 | CFA results of the pooled sample of change in creativity before and during lockdown based on a split sample.

Model χ2 (df) RMSEA CFI SRMR TLI

Change in creativity (two-factors)

China 56.89 (18) 0.09 0.92 0.06 0.87

Germany 25.33 (18) 0.04 0.97 0.04 0.96

n = 468.
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The coronavirus disease 2019 (COVID-19) pandemic is influencing our lives in

an enormous and unprecedented way. Here, we explore COVID-19-lockdown’s

consequences for creative activity. To this end, we relied on two extensive diary studies.

The first, held on March 2019 (pre-pandemic), involved 78 students who reported their

emotions and creativity over 2 weeks (927 observations). The second, conducted on

March 2020 (during the pandemic and lockdown), involved 235 students who reported

on their emotions, creativity, and the intensity of thinking and talking about COVID-19 over

a month (5,904 observations). We found that compared with 2019, during the lockdown,

students engaged slightly yet statistically significantly more in creative activities. An

analysis of diaries collected during the pandemic also showed that the days when

students spent more time discussing or searching for information about COVID-19 were

characterized by a higher creative activity yet also mixed emotions. We discuss potential

explanations of these unexpected results along with future study directions.

Keywords: daily diary, creativity, multilevel modeling, COVID-19, emotions

INTRODUCTION

The current pandemic created an entirely new reality for almost anyone across the world. While
its influence on creativity has only recently begun to be analyzed (Beghetto, 2020; Kapoor and
Kaufman, 2020), emphasizing both opportunities (Kapoor and Kaufman, 2020; Orkibi, 2020) and
challenges (Karwowski et al., 2020) of the current situation, the devastating effects of the lockdown
on creative professions have already been recognized. As the Creative Industries Federation called
it (June 17, 2020), what coronavirus disease 2019 (COVID-19) caused is a “cultural catastrophe”
(Creative Industries Federation, 2020). Indeed, musicians, actors, or visual artists in most countries
struggle seriously, as their possibilities to work are almost entirely undermined (see Comunian and
England, 2020). However, what is less known is the impact of pandemics on less professionalized
creativity, primarily the so-called mini-c or little-c—to use the Four-C model’s terms (Kaufman
and Beghetto, 2009). The Four-C model distinguishes different forms and aspects of creativity,
starting from the mini-c creativity (primarily cognitive processes engaged in learning) and little-
c creativity (problem-solving and everyday creativity) to pro-c (professional creativity, usually
conducted within a certain domain) and Big-C creativity—typical for very few geniuses. This
investigation focuses on creative activity, so the little-c level of creativity.

Do we think or act creatively to the same extent as prior to pandemics? Does the combination
of uncertainty and danger caused by pandemics make us more or less creative? In other words, can
the situation caused by COVID-19 motivate and drive individuals to produce something creative?
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Apparently, it worked for Isaac Newton, who created major new
insights for his theories of gravity and optics during enforced
isolation caused by the outbreak of the Great Plague of London.
Yet anecdotes aside, what are the effects of the pandemic on
cognitive processes relevant to creativity and everyday creative
behavior? While the former aspects of creativity in relation to a
pandemic were already researched, this study focuses exclusively
on creative activity.

Creativity and the Pandemic
It has already been demonstrated that when people are primed to
think about coronavirus, they become less tolerant (Sorokowski
et al., 2020) andmore conservative (Karwowski et al., 2020). Also,
research on the need for closure has shown that under conditions
of diffuse uncertainty, people choose simplistic solutions, have a
tendency to think in extremes, and exhibit dichotomous thinking
(e.g., Webster and Kruglanski, 1994). It quite naturally leads to
expecting detrimental effects for creativity, given that creative
people are usually tolerant (Groyecka, 2018) and liberal rather
than conservative (Dollinger, 2007) and use a variety of creative
thinking strategies (Jankowska et al., 2018). What is more, there
is evidence that thinking about COVID increases the level of
stress (Kowal et al., 2020), a factor negatively related to creative
thinking (Duan et al., 2020). A recent study that tested whether
activating thinking about coronavirus influences people’s insight
and analytical problem-solving (Karwowski et al., 2020) found a
negative effect, yet only amongmen. Evenmore interestingly, this
study also demonstrated that the participants who were primed
with information about coronavirus tended to be more careless
and less engaged in the tasks presented. This result suggests
that when thinking about coronavirus is activated, people might
become focused and task-oriented yet less likely to engage in
creative thinking, driven primarily by enjoyment (Benedek et al.,
2020) and intrinsic motives (Anderson and Karwowski, 2020).

One of the possible mechanisms that might explain the
expected negative influence of COVID-19, and associated
lockdown, on creativity is the effect of emotions. The pandemic
situation is emotionally challenging; thinking about COVID-
19, not to mention the lockdown and threat caused by the
risk of illness, increases sadness, stress, anger–hostility moods
and reduces positive emotions (e.g., Pérez-Fuentes et al., 2020;
Shanahan et al., 2020). The role of emotions for creativity is well-
established, with decades of research showing quite consistently
that positive, activated, and promotion focused emotion, such
as feeling happy, enthusiastic, and elated, improve creative
performance (Baas et al., 2008; Davis, 2009).

Also, a growing number of dynamic micro-longitudinal
studies show clear links between positive emotions and creativity.
An experience-sampling study found that better advancement
in the creative process in art was supported by the enjoyment
of work and hampered by work-related anxiety (Benedek et al.,
2017). A diary study in work settings showed a positive linear
relationship between positive affect and creativity (Amabile
et al., 2005). In the experience-sampling study among young
adults, everyday creativity was linked to feeling happy and
active (Silvia et al., 2014; see also Conner and Silvia, 2015).
A study that simultaneously applied the experience-sampling

method and day reconstruction method found that active,
positive emotions (happiness, concentration, feeling engaged,
and interested) positively correlated with creativity in everyday
life among corporate employees (Han et al., 2019). The benefits
of a positive mood on creativity were corroborated in research
with middle-aged participants that utilized both experience
sampling and diary methods (Karwowski et al., 2017). Yet this
study also found that some negative emotions, such as feeling
restricted and unfocused, predicted everyday creativity as well
(Karwowski et al., 2017). At the same time, however, causal
links are still unclear. For example, in their large (N = 658)
daily diary study, Conner et al. (2018) provided a convincing
argument that it is creative activity that leads to flourishing
(operationalized as positive affect) than vice versa. Hence, if
creativity builds positive emotions rather than positive emotions
build creativity, then reasoning about the relationship between
COVID-19 and creative activity becomes even more complex.
If positive emotions do not causally influence creativity, they
cannot be responsible of (and thus—mediate) the links between
COVID-19 and creative activity.

The role of negative mood for creativity is far less clear,
and contextual conditions likely moderate it (e.g., Van Kleef
et al., 2010). While positive mood seems to support early idea
generation, neutral and negative emotions enhance performance
in later idea production (Kaufmann and Vosburg, 2002).
Importantly, anger was found to be beneficial in early stages
of the creative process (Baas et al., 2011). The creative
task itself is an essential piece of the puzzle. When people
frame a task as fun, they produce more ideas in a positive
mood, but when they frame a task as serious, they are more
efficient in a negative mood (Friedman et al., 2007). Moreover,
negative moods can make people more critical and discerning,
whereby they produce ideas that are not only creative but also
useful (George and Zhou, 2002).

Therefore, creativity might benefit from a mix of positive and
negative emotions, a situation we currently observe. Information
about COVID-19 might be perceived as a threat to valuable
resources like work, health, or even life (Hobfoll, 2001) and,
in consequence, evoke stress, fear, and anxiety. But in these
stressful conditions, all positive information, like new scientific
discoveries announced, gains particular importance (Hobfoll,
2001; Hobfoll et al., 2018) and could raise hope, engagement, and
interest. Additionally, using effective strategies for coping with
stress can help individuals cope with the mental health challenges
of quarantines and build positive emotions during COVID-
19 social distancing (Fischer et al., 2020). This coexistence of
different emotional states plays a role in creativity, as does
the affective shift (Bledow et al., 2013). Experiencing mixed
emotions works similarly to getting conflicting information; it
informs about unusual circumstances and motivates to generate
uncommon ideas (Fong, 2006). When people feel happy along
with feeling tired, they more easily accept unusual ideas and
solutions (Middlewood et al., 2016). When they feel happy and
sad simultaneously, they are more open to new, alternative
perspectives (Rees et al., 2013) and score higher on creative
thinking (Fong, 2006). However, it is worth to keep in mind that
people have difficulty recalling the mixed emotions experience
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after some time and in the long run remember them as less
diverse (Aaker et al., 2008). To prevent this memory decline of
mixed feelings, it could be useful to employ the in-the-moment
emotions assessment (see Moeller et al., 2018).

Creative Thinking vs. Creative Activity
Our overview quite naturally leads to the expectation that
thinking about COVID-19 will reduce positive emotions
and increase negative ones, particularly anxiety and fear.
Consequently, in the short term, COVID-19—as any other
threat—is expected to diminish creative thinking and problem-
solving. What is less clear, however, is what the medium-or-
long-term consequences of COVID-19 are for creative activity
and behavior. Lockdown caused by the pandemic forced people
to stay home, so the open question is what the influence of
this lockdown is for their creative functioning. However, before
we answer this, we should ask what faces creative activity of
emerging adults might have.

Different expressions of a creative potential during
adolescence and early adulthood usually fall into the broad
category of everyday or little-c creativity (Kaufman and Beghetto,
2009). They can be seen as a springboard for professional and
eminent creative accomplishments. Importantly, however,
creative actions in which the nonexpert, the ordinary person,
participates on a daily basis are more than merely a stage in
creative development. Everyday creative acts such as telling
a joke and making people laugh or taking photographs bring
originality and meaningfulness into one’s life and improve
personal well-being (Ivcevic, 2007; Richards, 2010). So if the
pandemic makes people’s creative activity lower, this is by no
means a trivial thing. But if during the pandemic people engage
in creative activity more often—be it because of boredom, more
time for hobbies, or a conscious decision to focus on meaningful
activity—the pandemic could have its paradoxically positive face
as well.

Young adults express a variety of creative behaviors in
their everyday life (Silvia et al., 2014; Conner and Silvia,
2015; Zielińska, 2020). The originality and usefulness of these
acts can be recognized by the creator or at most a small
circle of friends and relatives. This private nature of everyday
creativity differentiates it from the more formal domains of
work, in which the experts’ recognition and its broadness are
the core characteristics of a creative pursuit (Carson et al., 2005).
Furthermore, although successful performance as a professional
creator requires specialized training and know-how, creativity in
daily life is not conditioned by specific skills and knowledge. It
is universal, is expressed by many people, and has an adaptive
function (Ivcevic and Mayer, 2009; Richards, 2010).

In late adolescence and emerging adulthood [see Karwowski
and Wiśniewska, (in press)], people become more aware of their
creative abilities and begin to perceive creativity as an essential
aspect of the self (Karwowski, 2016). They develop creative
aspirations, transform them into creative identities, and foster
the competencies useful in a particular area of creative activity
(Zielińska, 2020). Starting from exploration, i.e., engaging in
such forms of creative activity that interest them, young people
gradually focus their commitment in a specific domain, which in

turn leads to the differentiation of their creative potential, that
is, the development of domain-specific skills and abilities (Barbot
and Tinio, 2015).

THE PRESENT STUDY

The present study benefits from two daily diary studies conducted
on two similar samples on March 2019 (before the pandemic)
and on March 2020 (during the pandemic, including the most
restrictive lockdown). Two main questions drive our endeavors
here. On the most general level, we are interested in the possible
effects that the lockdown associated with COVID-19 might have
on creative activity. Although it might be posited that being at
home, sometimes probably bored, creates a unique opportunity
for creative endeavors (e.g., Gasper and Middlewood, 2014),
previous research suggested the opposite pattern—a negative
effect of pandemics on creative activity—likely due to growing
anxiety (and negative emotions in general) and reduced positive
emotions. We explore this effect in a two-fold manner: first
by comparing creative activity in 2019–2020 and by examining
whether the intensity of information about COVID-19 (in 2020
only) is associated with creative activity at the level of people
(level 2) and days (level 1).

METHOD

Participants
A total of 313 first-year University students participated in this
study in 2019 and 2020. There were 78 students (65 female)
in 2019 and 235 in 2020 (213 female). All participants were
social sciences students (psychology or education). Students
volunteered to participate and received credit toward a research
option in their class. In 2019, the participants filled daily diaries
over 13 days (February 27 toMarch 12); in 2020, they filled diaries
over 31 days (from March 19 to April 18th). Poland’s universities
were closed fromMarch 12 to the end of the semester (June), with
a strict lockdown being announced by the government between
March 25 and April 19. To increase intra-individual variability
(day level), we excluded students who participated in a study (n
= 60 total) but filled < five diaries. The total number of level 1
(days× person) data was 927 for 2019 and 5,904 for 2020.

Measures
We used the same core measures in 2019 and 2020, with
additional items explicitly added in 2020 to capture information-
seeking about COVID-19.

Creative Activity
Every day, the participants rated the intensity of their
engagement in 15 different activities, using a 7-point Likert scale
(1 = not at all, 7 = very intensively). The activities were adapted
from previous studies (Karwowski and Brzeski, 2017; Karwowski
et al., 2017) and are presented in Supplementary Table 1. They
resulted in a reliable scale when averaged (α on level 2= 0.81, on
level 1= 0.67).
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Emotions
Each day, participants rated how strongly they felt each of the 21
presented emotions during the day. This scale was taken from
Karwowski et al. (2017) and captured emotions that resemble
those typically used to measure positive and negative affect
within the circumplex model of affect (Barrett and Russell, 1999).
Participants used a 7-point Likert scale with 1 = not at all, 7
= very often. Among these emotions, three were particularly
related to anxiety, so we also analyzed them separately (i.e., how
often they felt afraid, nervous, and concerned on that day). The
complete list of emotions, together with descriptive statistics, is
presented in Supplementary Table 1.

Information About Coronavirus Disease 2019
In 2020, there were two additional daily questions about
participants’ exposition to information about COVID-19: how
intensively they searched for information about coronavirus and
how much time they spent talking about it (the participants used
a 7-point Likert scale, ranging from 1 = I did not do it at all
to 7 = I did it very intensively). We averaged scores across the
two questions to obtain a single measure of the exposition to
information about the coronavirus (α on level 2 = 0.90, on level
1= 0.83).

Procedure
After responding to the invitation to participate in a study,
participants completed the informed consent form. They
completed an online daily diary accessible between 6:00 p.m.
and 11:00 p.m. The procedure was the same for 2019 and 2020,
except that there were some additional variables measured in
2020 (specific to the situation), and the 2020 module of the study
lasted for a month.

Data Analysis
As our data had a hierarchical structure, with days nested within
persons, we relied on multilevel modeling in Mplus 8.1 (Muthén
and Muthén, 1998–2017). Our main analyses were conducted
in two steps. First, to compare 2019 with 2020, we examined
level 2 effects of the year on emotions and creative activity. Our
predictor (year: 2019 vs. 2020; lockdown or lack of it) was a
dichotomous, level 2 variable. Our second step, conducted only
on the 2020 data, examined whether there are links between the
intensity of information about COVID-19, positive and negative
emotions, and creative activity. To test for possible causal effects,
this analysis was complemented with lagged analyses.

Ethic Statement
All subjects gave informed consent in accordance with the
Declaration of Helsinki. The protocol was approved by the
University of Wroclaw’s Institute of Psychology Institutional
Review Board.

RESULTS

Data Reduction and Descriptive Statistics
As presented in Supplementary Table 1, there was a clear two-
factor solution for emotions suggested by a parallel analysis, with
positive and negative emotions factors, which were saved for

TABLE 1 | Level 1 and level 2 correlations between variables of the study.

1 2 3 4 5

1 Info COVID-19 1 0.12 0.20 0.23 0.20

2 Positive emotions 0.13 1 −0.18 −0.08 0.33

3 Negative emotions 0.27 −0.07 1 0.86 −0.03

4 Anxiety 0.32 −0.03 0.91 1 0.01

5 Creative activity 0.25 0.41 0.01 0.06 1

Correlation on the day level (N = 6,823, except for correlations for the first variable, Info

COVID-19, N = 5,917) are above the diagonal. Correlations on the person level (N =

313, except for correlations for the first variable, Info COVID-19, N = 236) are below the

diagonal. Statistically significant (p < 0.05) correlations are in bold.

COVID-19, coronavirus disease 2019.

TABLE 2 | Intraclass correlation coefficients estimated in empty models

separately for 2019 and 2020 study.

2019 2020

Info COVID-19 – 59%

Positive emotions 35% 42%

Negative emotions 32% 47%

Anxiety 26% 43%

Creative activity 52% 58%

COVID-19, coronavirus disease 2019.

further analyses. Table 1 presents correlations between variables,
both between- and within-person, for the total sample (2019 and
2020 aggregated). Intriguingly, the amount of information about
COVID-19 was positively related not only to negative emotions
and anxiety (as we predicted) but also to positive emotions (r =
0.12 within-level and r = 0.13 between-level).

Before starting our multilevel analyses, we estimated
variability of each of the variables of interest, associated with
a person (level 2) and a day (level 1). Intraclass correlation
coefficients (ICCs) are presented in Table 2. In all cases there was
substantial day-to-day variability—a finding that supports our
decision to use multilevel models.

Main Analyses
Our first model explored cross-sectional differences in emotions
and creativity among students who participated in our study
in 2019 and 2020. We emphasize that although the design was
the same (apart from a more prolonged study in 2020), these
comparisons are cross-sectional, based on different participants,
so any causal conclusions would be premature. Still, it seemed
interesting and relevant to start with such a comparison given
similarity of samples and measures.

As illustrated in Table 3, on average in 2020 (lockdown),
students tended to report slightly less positive emotions than did
participants in 2019 (no lockdown) (p = 0.02), yet there was
no predicted higher intensity of negative emotions or anxiety
in 2020. Intriguingly though, we found a statistically significant
positive effect of the year (2019 vs. 2020) on creative activity.

The effect of the year (2019 vs. 2020 or no lockdown
vs. lockdown) shows that students who participated in our
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TABLE 3 | Effect of year on emotions and creativity (differences between 2019

and 2020).

Effect of year

β 95% CI p

Positive emotions −0.11 – 0.26, −0.03 0.02

Negative emotions −0.04 −0.16, 0.08 0.26

Anxiety 0.05 −0.07, 0.17 0.26

Creative activity 0.10 0.01, 0.21 0.03

All values are standardized.

TABLE 4 | Creative activity as predicted by COVID-19 information search, positive

and negative emotions on a person or day level.

Creative activity

β 95% CI p

Person level

Info COVID-19 0.21 0.10, 0.33 <0.001

Positive emotions 0.43 0.33, 0.53 <0.001

Negative emotions −0.04 −0.13, 0.08 0.29

Anxiety −0.03 −0.12, 0.10 0.37

Day level

Info COVID-19 0.11 0.09, 0.13 <0.001

Positive emotions 0.22 0.20, 0.25 <0.001

Negative emotions 0.00 −0.02, 0.03 0.47

Anxiety 0.00 −0.02, 0.03 0.46

All values are standardized.

study were more creatively engaged during the lockdown than
their peers a year before. Given that this comparison is cross-
sectional, our second step concerned the 2020 dataset only, with
a particular focus on the information about COVID-19 as an
independent variable.

For 2020 data, we estimated effects both within-person and
between-person, to examine whether higher intensity of COVID-
19-related news was associated with elevated negative and
reduced positive emotions and how emotions and intensity of
COVID-19-related news were linked to creative activity. On both
person level and day level, we observed statistically significant
and positive relationships between the intensity of COVID-19
news and negative emotions—an effect we had predicted. But
we also found a positive relationship between the intensity of
COVID-19 news and positive emotions—a finding contrary to
our predictions. This effect was obtained on level 2, which
indicates that people who were more engaged in searching
and discussing COVID-19 tended to report both more negative
(which is understandable) and more positive (which is more
puzzling) emotions. Importantly, though, the same pattern
occurred on the day level; the days when people discussed
COVID-19 more intensively tended to be associated with more
positive and more negative emotions. In our Discussion, we
speculate why this could be the case. Here, we emphasize that
this positive link between COVID-19 news and positive emotions
was unexpected.

However, our main research question concerned the effect
of COVID-19-related thinking on creativity. The surprising
pattern obtained in year-to-year comparisons was even more
pronounced when we focused on 2020. As Table 4 illustrates,
on the person level, we observed that a tendency to discuss
coronavirus issues more intensively or searching for COVID-
19 related information was positively related to creative activity.
On the day level, we found that days with a higher search for
information about COVID-19 were associated with a higher
creative activity as well. The relationships with positive emotions
were consistent on the between- and within-level: the higher
the positive emotions people declared, the higher their creative
activity was, and the more positive the days they described, the
higher their creative activity on these days was. There were no
effects of generalized negative emotions nor anxiety on either
person or day level.

Lagged Analyses
Finally, to provide some insights into causal relationships, we
conducted a series of lagged analyses (Nezlek, 2008, 2011).
The first set of analyses tested lagged links from searching
for information about the coronavirus to positive and negative
emotions; the second tested the links from positive and negative
emotions to searching for the information about the coronavirus.
A separate set of analyses examined the links from emotions to
creative activity and from creative activity to emotions. A lag was
defined in terms of 1 day.

Our models provided arguments for reciprocal links
between emotions and searching for the information about the
coronavirus. Searching for information about the coronavirus
was positively related to next-day positive (β = 0.07, 95% CI:
0.05, 0.09) and negative (β = 0.04, 95% CI: 0.01, 0.07) emotions.
On the other hand, both positive (β = 0.05, 95% CI: 0.02, 0.08)
and negative (β = 0.04, 95% CI: 0.01, 0.07) emotions predicted
searching for information about the coronavirus next day. While
the links were significant, we emphasize on their low effect size.

The second set of models tested the cross-lagged links between
emotions and creative activity. Creative activity predicted
positive (β = 0.06, 95% CI: 0.04, 0.09) but not negative emotions
(β = 0.02, 95% CI: −0.004, 0.05) the next day. Neither positive
(β = 0.01, 95% CI: −0.02, 0.04) nor negative emotions (β =

0.03, 95% CI: −0.01, 0.06) predicted creative activity next day.
Lack of lagged links from emotions to creative activity replicates
previous, equally well-powered diary findings (Conner et al.,
2018). We emphasize here that the lack of causal links from
positive emotions to creative activity does not preclude that
positive emotions positively influence creative thinking.

DISCUSSION

COVID-19 devastates not only our health but also economies,
including creative professions (Comunian and England, 2020).
While its effects on everyday creativity are less established (but
seeMercier et al., 2021), there is a growing number of studies that
lead us to infer that even thinking about the threat associated with
the recent pandemic is harmful to creative thinking and problem-
solving (Karwowski et al., 2020). But does it apply to creative
activity as well?
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This study, utilizing data from unique pre-and-during-
pandemics daily diary studies, searched for potential effects
of COVID-caused lockdown on students’ creative activity. We
predicted that students locked in their houses will feel not
only more negative emotions, anxiety in particular, but also
that the confinement will harm their creative activity. What we
observed, however, is not only contrary to our predictions but
also apparently more complex.

In short, what both our micro-longitudinal studies—smaller
and shorter in 2019 and more elaborated during the pandemic—
demonstrated is exactly opposite to what we had expected. A
cross-sectional comparison of 2019 and 2020 participants has
shown that those who were locked in their homes had more,
not less, opportunities for creative behaviors.While they declared
lesser positive emotions in 2020 as compared with 2019, we
did not observe differences in negative emotions and anxiety
in particular.

When we dug deeper into the 2020 results, it became
apparent that searching around for information about COVID-
19 was positively linked with creative activity. Intriguingly, we
also observed an unexpected effect of COVID-19 information
on emotions. Not only higher saliency of COVID-19 was
associated with negative emotions, but also—contrary to what we
expected—it was related to experiencing more positive emotions,
albeit with a weak effect size. Why did COVID-19 saliency link to
a higher creative activity and positive emotions? We offer some
interpretations below.

It is possible that our results serve as a unique demonstration
of the conservation of resources theory (Hobfoll, 2001; Hobfoll
et al., 2018). According to the “gain paradox principle,” when the
chance for resource loss is high, any resource gains become more
valuable. It is likely that in stressful circumstances of potential
resource loss, such as decrease in well-being, for instance, young
people invest more willingly in gaining other resources, such
as developing their creative potential. It is also possible that
broadening knowledge about the pandemic outbreak enhances
the sense of control, which mediates participants’ emotional
well-being (Yang and Ma, 2020). Another explanation is that
broadening knowledge about the pandemic outbreak enhances
the sense of control and builds participants’ emotional well-being
(Yang and Ma, 2020).

It is also possible that looking up and talking about COVID-
19 as well as engaging in creative activities serve as emotion
regulation strategies. It is well-established that young adults
manage their moods inter alia by seeking others, keeping oneself
busy, and being involved in enjoyable activities (Diefendorff
et al., 2008). Reading new information about the pandemic,
exchanging them with friends and family, and creating could
serve as strategies to boost moods. Moreover, to combat
boredom, people apply such emotion regulation strategies
as “keep myself busy working on other things” and “do
something enjoyable to improve my mood” (Diefendorff et al.,
2008), which may explain how paradoxically creative activity
occurs somehow in pandemic times. Our findings may also
be explained by the finding that creativity often serves as a
strategy to relieve boredom (Gasper and Middlewood, 2014).
Perhaps, breaking the boredom by creative activity is the source
of satisfaction.

We do not knowwhether, while looking for information about
the pandemic, the participants did not search for other content
that might improve their mood. It is possible that their overall
activity in the media, not only to searching for information
about the virus but also more entertaining content, could lead to
more positive emotions (e.g., Greenwood and Long, 2009). It is
also difficult to rule out the possibility that participants’ positive
emotions resulted from the widespread belief that young people
are at a relatively low risk of health complications from COVID-
19. This kind of information, as well as social comparison with
those who have more demanding situations (e.g., have to take
care of balancing work duties with children’s home education and
facing health problems), could indeed be quite comforting (see
Smith, 2000).

LIMITATIONS AND FUTURE RESEARCH

Although the present studies are micro-longitudinal and use
data collected before and during pandemic assessment, still,
the findings we present should be interpreted in light of
four limitations.

The first is a lack of knowledge about variables, which
could help better understand the difference in reaction to
information about COVID-19. In future research, it is worth to
consider both individual differences (such as personality) and
life situation (living alone or sharing household with others, and
socioeconomic status) as well as to collect more data about overall
media consumption and take a closer look at the content of
materials about the pandemic that participants access.

Second, this research did not include reasons for engaging
in everyday creativity (see Benedek et al., 2020). In a pandemic
situation, personal creativity may rely on further intrinsic
motives, such as coping strategies. Future research should thus
explore differences in the structure and strength motives in
creative activities in situations of distress, such as the COVID-19
pandemic. One possibility would be to use an end-of-day diary
design that asks about experiences and activities during the day,
using both rating scales (just as in our study) and qualitative
responses on the nuances of the activity, motives, and context.

Third, we acknowledge that while our measure of searching
for information about the coronavirus captured the intensity,
it missed the content, context, and reasons for searching for
such information. Therefore, it is possible that, in fact, some
people who declared intensive search and contact with COVID-
19-related news read something about the possible discovery of
new vaccines—unlikely on March–April 2020 yet discussed in
media—while some were focused on increasing rates of deaths.
That might explain the positive effects of COVID-19 information
on both positive and negative emotions. We acknowledge that
this lack of differentiation makes the interpretations of our
findings challenging.

Fourth and finally, we acknowledge issues associated with
our measure of daily creative activity. It was self-report and
addressed activity that ranged from everyday, to artistic, to
scientific domains. In this study, we were not interested in
possible domain-specific effects, so we restrained from a more
detailed analysis on the level of particular domains. However, the
effects may be more nuanced and better visible in some domains
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than in others. We invite fellow researchers to use the dataset
provided to test additional hypotheses omitted in this study.

CONCLUSION

To conclude, although the COVID-19 pandemic is devastating
for health and economy and very likely for creative thinking,
its impact on creative activity, especially when people are
on lockdown, seems to be somehow beneficial. Saying that
lockdown is creative would be an overkill. Still, however, as
this study demonstrated, there are some positive aspects of
thinking and talking about the recent pandemic for young
people’s creative activities.
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This study points out that families’ support of perseverance in creative efforts will

increase children’s originality of creative drawing through children’s persistence in

information searching. Data analysis based on 134 Chinese young children’s creative

drawings and survey supports the above hypothesis. Moreover, children’s exposure

to COVID-19 pandemic positively moderates the relationship between supporting

perseverance and children’s search persistence, such that high exposure to COVID-19

pandemic will increase the positive relationship between support of perseverance

and search persistence. And children’s prosocial motivation inhibits the influence of

search persistence on originality. Contributions to the theory of children’s creativity

are discussed.

Keywords: originality, search persistence, pandemic exposure, prosocial motivation, family’s support of

perseverance in creative efforts

INTRODUCTION

“Creativity,” defined as the originality and usefulness of outputs (Plucker et al., 2004), is important
for children’s growth and success in the future. Children’s creativity is a well-established research
topic (Jackson et al., 2012; Krumm et al., 2018). In the creativity research literature, the creativity of
children is usually represented by their divergent thinking and problem-solving skills (Runco and
Acar, 2012), which have been assessed based on their works of art, creative drawings, and creative
ideas. A frequently-used assessment method of creative products is the Consensual Assessment
Technique (CAT) (Amabile, 1982; Baer et al., 2004). Among them, originality—the ability to
generate unusual or unique outputs—is considered as a key aspect of creativity (Grace and Maher,
2014) or even the most important predictor of creativity (Rothenberg and Hausman, 1976; Runco,
1988; Runco et al., 2005; Acar et al., 2017). However, little attention has been given to originality
and its potential predictors, especially among children.

Meanwhile, the COVID-19 pandemic has created an extraordinary period during which
parents and children are being requested to stay at home in order to curb the spread of the
virus. According to attachment theory (Bowlby, 1958, 1988), family members may interact with
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each other more frequently and parents have a greater influence
on children when asked to stay at home. In this period,
children’s behaviors and the originality they manifest may be
affected by the family environment and social environment
(exposure extent to the pandemic). However, little research
was conducted to investigate the relationship between family
influence, student behavior and originality and whether this
relationship could be affected by the pandemic and personal
trait. To address this gap, our study focused on family’s support
of perseverance in creative efforts (FSPCE), one dimension of
family creativity climate, and its effect on children’s search
persistence and originality. We propose that FSPCE is positively
associated with search persistence, and children who have high
search persistence create high original outcomes. We argue that
under the context of high FSPCE, children would be affected
by parents’ encouragement of creative efforts and put more
time and effort into searching for information to make great
works. With more information children obtain, they increase
relevant knowledge and insights which help them more likely
to make original works. We also suppose pandemic exposure
would enhance this relationship. Attachment theory argues when
families are experiencing unusual stress, children tend to activate
their attachment system (Newman and Newman, 2020). In this
case, the epidemic may make children more close to parents
and increase the family influence. We also propose children’s
prosocial motivation may suppress the relationship between
search persistence and original outcomes as paying attention to
others’ benefits make children less deviate from routine which
may restrict their works’ originality (Beersma and De Dreu,
2005). In this study, we collected 134 Chinese young children’s
creative drawings and surveys to empirically test the model
(see in Figure 1). The study also makes contributions to the
attachment theory and original studies.

Originality, Search Persistence, and
Family’s Support of Perseverance in
Creative Efforts
Our study focuses on “search persistence,” defined as the extent
to which people continue to gather information (Li et al.,
2013), as a predictor of originality. The main reason is that
persistent searchers are able to obtain knowledge (Amabile, 1983;
Nonaka and Takeuchi, 1995; Hass and Burke, 2016), which

FIGURE 1 | Theoretical model of the study. FSPCE = family’s support of perseverance in creative efforts.

comprise the core element of new ideas (Hambrick and Mason,
1984). Persistent searchers have better skills in categorizing
information, understanding information, and finding more
connections among different ideas (Li et al., 2013). The literature
has shown that idea generation processes are the result of
diversified information and knowledge (Nijstad et al., 2002).
Searching new knowledge and information is a critical factor
for the generation of new ideas (King and Markant, 2020).
In fact, authors who have integrated diverse experiences and
knowledge generated highly original books (Taylor and Greve,
2006). Exploring and integrating diverse knowledge also broaden
the range of novel solutions for a given problem (Amabile, 1983,
1997) along with the potential to make an uncommon solution
(Fredrickson and Branigan, 2005).

This is especially the case for young children, whose

knowledge base is weak so they need to acquire new knowledge
to finish creative tasks. A similar study found that exposed

information promoted children’s divergent thinking in TTCT

activities, which implicitly include originality (Clapham, 2001).

The creative task of the current study is a creative drawing
task that is closely related to the real world; thus, children

can improve their understanding toward the topic by collecting

related information and knowledge. Hence, we present the

following hypothesis:
Hypothesis 1: Search persistence positively influences the

originality of children’s creative drawings.
Family’s support of perseverance in creative efforts is a

dimension of creative family climate, which means parents
engage in activities that strengthen children’s perseverance in

the performance of creative tasks, such as providing verbal and

emotional support, tolerating failure, and helping children cope

with difficult circumstances (Kwaśniewska et al., 2018). FSPCE
has been found to be positively associated with student creativity

(Kwaśniewska et al., 2018). In the current study, we propose

that FSPCE will influence originality through children’s search
persistence. There are several reasons for this assumption. First,

creativity requires perseverance and effort (Rojas, 2015). Extant

studies have shown that parents who support their children’s

perseverance in creative endeavors help improve their children’s
learning (Kotaman, 2018). In addition, children’s beliefs and
motivations (Alberto Valdes-Cuervo et al., 2020) as well as their

academic performance are influenced by the support of their
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parents (Amabile, 1996; Gonida and Cortina, 2014; Silinskas and
Kikas, 2019). Support from parents also motivate children to
work harder (Alberto Valdes-Cuervo et al., 2020), thus promoting
greater effort andmore courage in conducting long-time learning
(Dornyei and Ryan, 2015). Therefore, we argue that FSPCE
will encourage children to constantly search for information
and knowledge during the process of creative work. Thus, the
following hypothesis is presented:

Hypothesis 2: FSPCE is positively associated with
search persistence.

The Moderating Effects of Pandemic
Exposure and Prosocial Motivation
We also assume that the influence of family climate on
originality will be strengthened if children’s exposure to COVID-
19 pandemic is high. On the one hand, according to attachment
theory (Bowlby, 1958, 1988), when families are experiencing
unusual stress, children of any age tend to activate their
attachment system (Newman and Newman, 2020). That is, the
experience of stressful events can lead to more attachment
behaviors in children. After a disaster, young children are
expected to increase their sense of closeness to the caregiver
(Lieberman and Amaya-Jackson, 2005) and their need to be
in proximity with their family (Van Bavel et al., 2020). As
such, during a disaster, parents will have more influence on
their children (Osofsky, 2002). The COVID-19 pandemic is a
massive global public health crisis, which we suggest, could lead
children to be more closely attached to their families. As such,
the influence of family environment on children’s behavior will
be strengthened. During this period, support from parents will
also help children reduce the intense emotions associated with
the event and encourage them to put more focus on learning
(McCubbin and Patterson, 1985; McKenry and Price, 2000). A
similar study on college students under job search pressure found
that parental support significantly influenced students’ job search
behaviors (Jang and Yoo, 2014).

On the other hand, uncertainty reduction theory points out
that high levels of uncertainty increases information-seeking
behavior. As uncertainty levels decline, information-seeking
behavior also decreases (Berger and Calabrese, 1974). Seeking
information is one of the methods children and adolescents use
to deal with stress (Compas et al., 2001) and reduce uncertainty
(Atkin, 1973; Baum et al., 1981). As information is needed for
predicting and improving one’s ability to deal with current and
future challenges (Baum et al., 1981), gaining more information
can increase one’s sense of “being in control” (Janis, 1968). In
addition, emotional responses, such as worry and anxiety, are the
strongest predictors for seeking additional information (Turner
et al., 2006; Ter Huurne and Griffin, 2007). The uncertainty
caused by external threats is usually accompanied by feelings
of anxiety, which drive people to seek more information (Kelly
et al., 1963; Afifi and Weiner, 2006). In a study on external safety
risks, Griffin et al. and his coworkers found that the anger caused
by a flood-related disaster encouraged more information search
behaviors among the study participants (Griffin et al., 2008).
Taken together, we thus present the following hypothesis:

Hypothesis 3: Pandemic exposure will moderate the
relationship between FSPCE and children’s search persistence,
such that when children’s pandemic exposure is high, the positive
relationship between FSPCE and search persistence will also
be high.

We argue that children’s prosocial motivation will negatively
moderate the correlation between search persistence and
originality. “Prosocial motivation” refers to one’s desire to expend
effort to benefit other people rather than oneself. Prosocial
people are more likely to think from other people’s perspectives
(Eisenberg and Miller, 1987) and can easily develop useful
solutions (Grant and Berry, 2011). Moreover, prosocial people
value harmony and prefer to reduce uncertainty by either
adopting accustomed practices and frameworks (Mueller et al.,
2012) or avoiding engaging in contentious behaviors (Dreu et al.,
2000). Thus, they tend to do better work on convergent thinking
rather than divergent thinking (Beersma and De Dreu, 2005). A
similar study on negotiation found that group members with a
prosocial motivation generated more useful ideas than members
with a pro-self motivation (Beersma and De Dreu, 2005).

In addition, the pursuit of a high level of originality requires a
shift to more individualistic tendencies (Munoz et al., 2020) and
deviation from routines and the status quo (Zhou and George,
2001; Anderson et al., 2014). However, individuals with prosocial
motivations are more likely to think from the perspectives of
others and deviate less from the routine (Beersma and De Dreu,
2005), which may limit their divergent thinking and lead to
cognition closure (Miron-Spektor and Beenen, 2015). Cognitive
closure enables individuals to focus on a feasible solution,
prohibits them from exploring alternative solutions (Chirumbolo
et al., 2005), and restricts the ideational fluidity early in the
creative process (Guilford, 1950). Thus, individuals with high
level of cognitive closure produce fewer and less original ideas
than those with low level of closure (Chirumbolo et al., 2005).
As mentioned above, search persistence can bring about original
solutions mainly due to the fact that it is accompanied by the
act of accessing new knowledge and gaining other perspectives
(Hirst et al., 2009). Thus, the need for usefulness, accompanied by
cognitive closure and prosocial motivation, will prevent children
from taking full value from their accessed information and
knowledge. Therefore, we expect that prosocial motivation will
moderate search persistence and originality. In relation to this,
we present the following hypothesis:

Hypothesis 4: Children’s prosocial motivation will moderate
the relationship between search persistence and the originality
of their creative drawing, such that when prosocial motivation
is high, the positive relationship between search persistence and
originality will be low.

METHODS

Procedures and Participants
In February 2020, the Chinese Creative Teaching Association
(CCTA) organized a creative drawing competition of with
the topic of “Protecting Humans, Fighting COVID-19.” The
competition required the participants to draw a creative figure
related to the topic and provide a short description of<200words
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to explain their drawing. Children were also required to sign a
form expressing their agreement to the disclosure of their creative
drawings publicly. More than 2,000 Chinese children submitted
their creative drawings online. For some sample drawings, see
Appendix. We obtained the support and permission of the CCTA
to randomly select the participating children and invite them to
accomplish an online survey using amobile phone app developed
by the CCTA. In this way, children can answer the questionnaire
by simply choosing the answers on their mobile phones. The
children read the informed consent form first before they were
asked to answer the questionnaire.

The questionnaire was divided into two parts: one was for
children, and the other was for their parents (they were not
included in this study). All the children, who joined voluntarily,
were told that the survey activity was for an academic study
on family and creativity and that all individual data would be
kept confidential. They were asked to answer the questions about
family climate, pandemic exposure, and search persistence. They
were then asked to input the ID number they used in the creative
drawing competition. The online survey system was kept open
for 2 weeks. Within the 2-week survey, 134 children joined
our study and answered the questionnaire. Among all children
surveyed, 40.3% were male and 59.7% were female. In terms
of grade level, 89.6% were elementary school children, 8.2%
were junior middle school children, and 2.2% were pre-primary
children. About 69.4% of the children were the only child in
their respective families, and 29.1% came from families with
two children.

All of the procedures performed in the study involving
human participants were approved by the Chinese Creative
Teaching Association. This study observed the voluntary,
confidentiality, safety, and compensation principles as well as
other internationally accepted principles of ethical review.

Measurement
Originality
We used CAT to assess the originality (Amabile, 1982). The CAT
is frequently used for evaluating creative products (Kaufman
et al., 2008). In our study, raters were three graduates majored
in creativity (one male and two female). They were just finished
a course of creativity which included the introduction of CAT
and chances to assess creative products by using CAT. Before
they rated the drawings of this study, they got 1-h training by
a professor in creativity field on how to assess originality and
usefulness by CAT. Then they rated the sample four drawings
independently, and the professor set up an online meeting and
gave them another 1-h instruction of how to rate the originality
and usefulness in order to make sure that they got necessary
expertise. Then, three graduates got the new drawings of this
study and rated them independently. Originality was rated by the
5-point Likert scale, ranging from 1 (very low original) to 5 (very
high original). The intraclass correlation among evaluators was
0.84, whichmeant their scores have good consistency. The data of
originality in this study are the average scores of the three raters.

Family’s Support of Perseverance in Creative Efforts

(FSPCE)
Two items of FSPCE came from Kwaśniewska et al. (2018): “My
parents show me that making mistakes is natural” and “My
parents attentively accompany me through failures and let me
realize that failures give me valuable lessons.” The Cronbach’s
alpha coefficient in this study was 0.64.

Search Persistence
To assess search persistence, a three-item scale was used, which
was adapted from the search persistence scale developed by Li
et al. (2013). A sample item is “During the process of completing
the creative drawing, I take as much time as needed to identify
all available information.” The Cronbach’s alpha in this study
was 0.84.

Pandemic Exposure
This index consisted of three items adapted from the Disaster
Exposure Scale to assess pandemic exposure (Drury et al., 2016).
A sample item is “When working on the creative painting, I was
directly affected by the pandemic.” Cronbach’s alpha in this study
was 0.90.

Prosocial Motivation
We assessed prosocial motivation with a three-item scale adapted
from previous literature (Grant and Sumanth, 2009). An example
item is “I like to work on tasks that have the potential to benefit
others.” Cronbach’s alpha in this study was 0.78.

All items of FSPCE, search persistence, pandemic exposure,
and prosocial motivation, were rated using a 5-point Likert
scale, ranging from 1 (strongly disagree) to 5 (strongly agree).
Back-translation method was used.

Control Variables
We controlled five demographic variables: gender, grade level,
parents’ highest education, parents’ age, and the number of
children in the family. Previous literature has shown an
inconsistent effect of gender on creativity (Martín-Brufau and
Corbalán, 2016). Age has also been identified as a key factor in
the development of creativity among children (Yeh and Li, 2008).
As parents and siblings have various influences on children’s
creativity (Gulliksen, 2018; Pang et al., 2020), parents’ educational
level, parents’ age, and the number of children in the family were
also controlled.

The usefulness of the drawings was also controlled in this
study. Usefulness was also assessed by using CAT. The intra-
class correlation was 0.73, which meant good consistency among
raters. Studies have found the overlap of neural basis and brain
activities between appropriateness and originality (Huang et al.,
2015, 2018). Moreover, for creative ideas, the high score of
usefulness does not necessarily mean low score of originality.
However, usefulness is often rated based on perception of
familiarity, which might come at the expense of originality (Berg,
2014). Thus, the usefulness score might be associated with the
originality score. In order to exclude this potential interference,
usefulness was thus controlled in this study.
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TABLE 1 | Means, standard deviations, and correlations.

Variable M SD 1 2 3 4 5 6 7 8 9 10 11

1.Gender 0.40 0.49 1

2.Grade 3.13 10.97 −0.11 1

3.Parents’ highest

education

2.56 0.95 0.01 −0.17 1

4.Number of children 1.35 0.65 0.02 −0.04 −0.23** 1

5.The closest parent’s

age

38.54 40.20 0.10 0.31** 0.03 0.17 1

6.FSPCE 4.28 0.58 0.12 0.07 0.13 −0.01 0.07 (0.64)

7.Pandemic exposure 3.40 10.08 0.07 0.09 0.03 −0.07 −0.02 0.25** (0.84)

8.Search persistence 3.97 0.71 0.11 0.00 0.02 0.02 −0.06 0.30** 0.44** (0.90)

9.Prosocial motivation 4.25 0.56 −0.03 0.06 0.13 −0.08 −0.01 0.40** 0.18* 0.34** (0.78)

10.Originality 2.58 1.08 −0.00 −0.02 0.11 −0.07 0.02 −0.07 0.06 0.12 −0.06 (0.84)

11.Usefulness 2.19 0.97 −0.02 0.07 0.03 0.03 −0.04 0.05 −0.112 −0.12 −0.06 −0.45** (0.73)

N = 134 **p < 0.01 (2-tailed). *p < 0.05 (2-tailed). Numbers on the diagonal represents Cronbach’s alpha of each variable. To originality and usefulness, numbers on the diagonal

represents intra-class correlation. FSPCE, family’s support perseverance in creative efforts.

Analysis Strategy
We first calculated the means, standard deviations, and
correlation matrix. Then, we used linear regression to test the
hypotheses and the PROCESS macro (model 21), which was
developed by Hayes (2012), to test the moderated mediation
model. Additionally, for examining the indirect and conditional
indirect effects, we drew on the bootstrapping method (Hayes
and Scharkow, 2013) to create a 95% bias-corrected confidence
interval (CI) from 5,000 resamples. The effects were significant
when the confidence interval did not include zero.

The measures of four variables (FSPCE, pandemic exposure,
search persistence, and prosocial motivation) in this study are
self-reported, which potential arises common method bias. So,
we used Harman’s single factor test to examine the bias. It turns
out that the first (biggest) factor explained 36.28% of variance,
which is lower than the cutting-off point of 50% and indicates
that the common method bias in this study is not a big concern
(Podsakoff and Organ, 1986).

RESULTS

The theoretical model of the study is shown in Figure 1.
The means, standard deviations, and correlations are reported
in Table 1. Next, we performed confirmatory analysis on the
questionnaire items. We compared the fitness index of the four-
factor model (FSPCE, pandemic exposure, search persistence,
and prosocial motivation), the three-factor model (FSPCE and
search persistence as one factor), the two-factor model (SPCE,
search persistence, and prosocial motivation as one factor), and
the single-factor model (see Table 2). Results showed that the
four-factor model indicated significantly better fit than the other
models, thus supporting the proposition that all measures can
be differentiated.

The regression model’s results are shown in Table 3. As
can be seen, the FSPCE was positively related to search
persistence (β = 0.50, t = 4.61, p < 0.01). However, there

was no significant relationship between search persistence and
originality after controlling the covariates (β = 0.20, t = 1.37,
n.s.). Thus, Hypothesis 1 was not supported, but Hypothesis

2 was supported. Further, pandemic exposure moderated the
relationship between FSPCE and search persistence (β =

0.09, t = 2.09, p < 0.05), thus supporting Hypothesis 3.
Model 5 in Table 2 shows the marginally significant interaction
between search persistence and prosocial motivation (β =−0.20,
t =−1.99, p < 0.05), thus supporting Hypothesis 4.

Next, we plotted the simple slopes, which predicted the
relationship between FSPCE and search persistence, as
moderated by pandemic exposure, as well as that between
search persistence and originality, as moderated by prosocial
motivation. As presented in Figure 2, the slope of the association
between FSPCE and search persistence was relatively strong for
participants with high pandemic exposure (β= 0.65, SE= 0.16, p
< 0.01), whereas the slope was not significant with low pandemic
exposure (β = 0.25, SE = 0.13, n.s.). Additionally, as shown
in Figure 3, the effect of search persistence on originality was
enhanced in children with low prosocial motivation (β = 0.48,
SE = 0.21, p < 0.05) compared to children with high prosocial
motivation (β =−0.08, SE= 0.19, n.s.).

Next, in order to test moderated mediation effect, we used
PROCESS macro with 5,000 resamples. Conditional indirect
effects are shown with twomoderators combined at average value
(Mean), high level (+1 SD), and low level (−1 SD), following
Hayes (2015) method for testing moderatedmediation. As shown
in Table 4, when pandemic exposure was low, the indirect
effects were not significant regardless of the extent of prosocial
motivation. For children with average pandemic exposure, the
indirect effects were significant with low prosocial motivation
(Effect = 0.24, SE = 0.12, 95% CI = [0.02, 0.50]). For children
with high pandemic exposure, the indirect effects were relatively
stronger with low prosocial motivation (Effect = 0.33, SE =

0.17, 95% CI = [0.03, 0.66]) compared to average and high
prosocial motivation.
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TABLE 2 | Confirmatory analysis results of all measurements in the study.

Model χ2 df 1χ2 1df CFI SRMR RMSEA TFI

Four-factor model 57.47* 38 — — 0.97 0.06 0.06 0.96

Three-factor model 109.21** 41 51.74** 3 0.90 0.10 0.11 0.87

Two-factor model 194.09** 43 136.62** 5 0.78 0.12 0.16 0.72

One-factor model 371.71** 44 314.24** 6 0.53 0.19 0.24 0.42

**p < 0.01 (2-tailed). *p < 0.05 (2-tailed). CFI, comparative fit index; SRMR, standardized root mean square residual; RMSEA, root mean square error of approximation; TLI,

Tucker-Lewis index.

Four-factor model: full model.

Three-factor model: combing FSPCE and search persistence as one factor.

Two-factor model: combing FSPCE, search persistence, prosocial motivation as one factor.

One-factor model: combing all measures as one factor. FSPCE, family’s support of perseverance in creative efforts.

TABLE 3 | Regression results for the hypothesis model.

Search persistence Originality

Predictors Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 4

Gender 0.15 0.07 0.06 −0.02 −0.02 −0.05 −0.05

Grade 0.04 0.01 0.00 0.02 0.02 0.02 0.04

Parents’ highest education 0.07 0.03 0.03 0.15 0.15 0.16 0.15

number of children 0.06 0.09 0.08 −0.05 −0.05 −0.07 −0.03

The closes parent’s age −0.02 −0.01 −0.01 0.00 0.00 0.00 −0.01

Usefulness −0.10 −0.08 −0.06 −0.51** −0.51** −0.50** −0.51**

FSPCE 0.46** 0.50** −0.05 −0.01 0.02

Pandemic exposure 0.21** 0.19**

FSPCE × Pandemic exposure 0.09*

Search persistence 0.18 0.20

Prosocial motivation −0.28 −0.24

Search persistence × Prosocial motivation −0.20*

R2 0.05 0.31 0.33 0.22 0.22 0.24 0.27

1R2 0.26** 0.02* 0.00 0.02 0.02*

N = 134 **p < 0.01 (2-tailed). *p < 0.05 (2-tailed). FSPCE= family’s support of perseverance in creative efforts.

FIGURE 2 | The moderating effect of pandemic exposure on FSPCE (family’s

support of perseverance in creative efforts) and search persistence.

DISCUSSION

Our study makes several contributions to the existing literature
on children’s creativity. First, originality is important to
children. However, as far as we know, only a few studies

FIGURE 3 | The moderating effect of prosocial motivation on SP (search

persistence) and originality.

have been conducted on the influence of search behavior on
children’s creativity based on the relationship between knowledge
assessment or diversified information/knowledge and originality.
This study first points out the potential relationship between
children’s search behavior and the originality of their creative
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TABLE 4 | Summary of indirect effects of FSPCE on originality via search persistence.

FSPCE(X) → Search persistence (M) → originality (Y)

Moderator variables Effect SE 95% CI

Low pandemic exposure, low prosocial motivation 0.15 0.11 [−0.01, 0.41]

Low pandemic exposure, average prosocial motivation 0.06 0.06 [−0.03, 0.21]

Low pandemic exposure, high prosocial motivation −0.03 0.07 [−0.19, 0.12]

Average pandemic exposure, low prosocial motivation 0.24 0.12 [0.02, 0.50]

Average pandemic exposure, average prosocial motivation 0.10 0.08 [−0.05, 0.27]

Average pandemic exposure, high prosocial motivation −0.04 0.10 [−0.25, 0.16]

High pandemic exposure, low prosocial motivation 0.33 0.17 [0.03, 0.66]

High pandemic exposure, average prosocial motivation 0.14 0.10 [−0.06, 0.35]

High pandemic exposure, high prosocial motivation −0.06 0.14 [−0.33, 0.21]

N = 134. CI, confidence interval; FSPCE, family’s support of perseverance in creative efforts. Conditional indirect effect are shown with two moderators combined at average value

(average level), 1 SD above (high level) and below (low level) the mean. Indirect effects are significant when confidence interval doesn’t contain zero.

drawings. This finding indicates that when children take part in
a task that needs hours to complete, search persistence would
promote the originality of those with low prosocial motivation.
This finding is in line with a previous study, which found that
exposure to diverse information resulted in higher divergent
thinking (Clapham, 2001). To the best of our knowledge, the
current study is the first to introduce children’s searching
behaviors into the model, thereby deepening our understanding
of children’s originality and enabling us to find ways on how to
foster children’s creativity.

Second, this study also brings new insights into the effects of
family climate and pandemic exposure on children’s originality.
Children’s beliefs, motivations, and performance are affected by
the amount of support they receive from their parents (Alberto
Valdes-Cuervo et al., 2020). In creativity research, family climate,
such as encouragement to experience originality and variety
(Bloom and Sosniak, 1981; Gardner, 1993; Csikszentmihalyi,
1999; Foster, 2004), encouragement to embrace non-conformism
(Miller and Gerard, 1979; Runco and Albert, 1985; Gardner,
1993; Gute et al., 2008), and even encouragement to fantasize
(Dacey, 1989; Foster, 2004), have gained research attention
in the past years. However, only a few studies have been
published on FSPCE, including that of Kwaśniewska et al. (2018).
Thus, its influence mechanism on how family climate affects
creativity remains unclear. The current study fills this gap and
demonstrates that FSPCE has a positively indirect impact on
originality through children’s search persistence in moderate-
high level of pandemic exposure and low-moderate level of
prosocial motivation condition. Thus, this study provides a more
comprehensive understanding of the creative family climate. It
also enriches the previous conclusions that families can either
foster or inhibit students’ creativity development (Ren et al.,
2017) and highlights the importance of a creative family climate
during a period dominated by a disaster event.

Some studies have pointed out the positive side of prosocial
motivation on creativity (Forgeard and Mecklenburg, 2013). For
example, a study found that children with prosocial behavior
depicted more creative drawings (rated by detailed drawing
elements, such as colors and moving figures) than their less

prosocial counterparts (Zee et al., 2020). In contrast, our study
contributes to the literature by highlighting the dark side of
prosocial motivation on creativity. The main reason might be
attributed to the fact that people with high prosocial motivation
tend to think from others’ perspectives, put greater value on
usefulness, and deviate less from routine (Beersma and De Dreu,
2005), which restrict their thinking framework at the expense of
originality. This is especially the case in our study, given that
the creative drawings depict the ways by which we can protect
humans against COVID-19, which is a serious challenge in the
real world. Thus, even children with high search persistence
and prosocial motivation may be driven to pay attention to the
feasibility of generating useful ideas in order to solve such a real-
world problem. All these efforts will certainly decrease their level
of originality.

Our study also has several implications for children’s
creativity and family caring. First, the current study revealed
the significance of family climate on children’s behaviors and
originality. Thus, parents need to encourage and support their
children when they are exploring their “environment” or trying
out new things. For example, parents can tell their children, “Try
to change your mind, think of other ways” or “Give it another
try, it’s ok.” Second, during the COVID-19 pandemic, exposure
to the pandemic has caused major changes in the daily lives of
children and the social infrastructure they can access and use.
Thus, parents should give children more support in terms of
reducing the intense emotions related to the event and inspire
them to practice greater perseverance while completing a task
at hand. Parents are also responsible for finding various ways
to influence their children’s creativity during a disaster, and one
approach is to encourage creative effort.

Third, the results suggested prosocial motivation’s
inhabitation to originality. For teachers and parents, they
should take note of the “dark side” of prosocial motivation. In
particular, children with high prosocial motivation may be too
realistic and, therefore, fail to break away from the traditional
framework, thus sacrificing their originality. Hence, teachers and
parents should not deliberately emphasize the usefulness of an
idea in the children’s daily lives. Especially when the child has
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an original idea, he/she should be encouraged to simply express
it. Furthermore, their efforts should be recognized rather than
criticized and measured against the standards of practice.

Our study, however, has several limitations. First, we assessed
originality just used one kind of score. It would be more
convincing to use multiple tasks to assess originality. However,
when we collected data COVID-19 was very serious in China,
so collect more comprehensive data is a really challenge for us.
Moreover, the content of the drawings of this study is about
anti-COVID-19, which makes other dimensions of creativity
(flexibility, and fluency) not appropriate for the assessment. In
additional, the students’ lack of necessary experience of anti-
COVID-19 in the real world prevent us regarding usefulness as
another dimension of their creativity. Thus, in the future study,
more tasks will be needed to assess students’ originality and
creativity. Second, main variables were assessed by self-reporting.
Although the results of Harman’s single factor test suggest that
commonmethod bias is not of great concern, future researchmay
consider minimizing this potential problem by using experiment
design to explore casual relationships between precursors and
originality. Third, creativity is domain-specific, but in this study,
only creative drawings are analyzed. Whether search persistence
can improve the originality of different creative tasks, such
as creative dancing, awaits further exploration. Moreover, the
topic or theme of the creative drawings used in this study is
to protect human beings from the COVID-19 pandemic. This
task comes from the real world rather than a fully imaginative
drawing task in a lab study. As such, the role of knowledge
in the creative process might be different. This suggests that
comparative studies in the future might be necessary in order
to gain a more comprehensive conclusion. Forth, all children in
the study came from China. The traditional Chinese Confucian
culture highlights conformity, which may enlarge the negative
effect of prosocial motivation on originality. Thus, whether these
findings could be generalized to other cultures requires further
verification. Moreover, it is important to unravel the cultural

influence on originality performance among children. Last but
not least, we did not investigate other potential motivations that
could direct the creative process, such as the pro-self motivation

that values independence and the critical attitudes that are
believed to generate more original and better ideas (Beersma and
De Dreu, 2005). Thus, future studies can compare the impacts
of pro-self and prosocial motivation on originality using the
same model.
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The global coronavirus disease 2019 (COVID-19) pandemic has caused significant
uncertainty for students and teachers. During this time, teacher and student creative
beliefs and affect play a supportive role in adaptively managing stress, finding joy,
and bouncing back from inevitable setbacks with resilience. Developing an adaptive
orientation to creativity is a critically important step in helping teachers deal with the
challenges and stress of reaching their students through distance learning, especially the
most marginalized. This study aims to understand how teacher creativity linked to well-
being in the face of COVID-19-related school shutdowns and how teachers planned to
adapt creatively to distance learning through the guidance of a summer creative teaching
training institute. Results from this sequential mixed method study demonstrated
important relationships. Creative self-efficacy in teaching related to teacher buoyancy
in the face of setbacks. Creative growth mindset related to teachers’ general positive
affect in teaching. Lowered creative anxiety related to reduced effects of secondary
traumatic stress and general negative affect in teaching. Environmental support and
encouragement for creativity in schools may be foundational for teacher well-being
by enhancing teachers’ dispositional joy, general positive affect, and reducing general
negative affect. Results suggested additional stress and loss of creativity for most
teachers due to the COVID-19 pandemic alongside substantial capacity for creative
adaptations with the support of training for creativity in teaching and learning.

Keywords: creative self-efficacy, creative growth mindset, creative anxiety, secondary traumatic stress, teacher
well-being, teacher buoyancy

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has disrupted school communities across
the globe. Students and teachers have experienced high amounts of stress and mental health
challenges (Jones, 2020). During this time of uncertainty, teachers have been forced to pivot and
change their instruction and curriculum to distance learning and connect with students virtually.
As a result, the demands for teacher resilience, creativity, stress management, and tolerance for
ambiguity and anxiety are high. Due to the continuing changes from the pandemic, researchers
struggle to document how teachers cope with these surmounting stressors and how they develop
their capacity to teaching for creativity. Little research has investigated this issue, especially in
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schools serving high proportions of students marginalized due
to socioeconomic factors, who often struggle to participate in
distance learning. In the face of this global crisis, teachers’ creative
beliefs and affect may play a critical role in facing uncertainty,
managing stress, and maintaining overall well-being as a teacher.

This mixed method study addresses this gap by examining
teachers’ experience in the United States working through the
first months of the COVID-19 school shutdown and how they
developed strategies to teach for creativity during the spring and
summer of the 2019–2020 school year. We investigate the link
between educators’ well-being and the creative beliefs and affect
that underlie their approach to teaching for creativity. The results
of this study hope to shed light on the teacher experience during
the COVID-19 pandemic, the link between their well-being and
creative beliefs and affect, and the creative adaptations for the
classroom that resulted from engagement in professional learning
for creativity in the classroom.

The Stressful State of Teaching
Many educators choose to enter the teaching profession in
order to make a difference in students’ lives. To that newly
aspiring educator, the profession may provide the promise of
connection, creativity, fulfilment, and joy in cultivating a love of
learning in their students. And, yet, even before the additional
stressors of the COVID-19 pandemic, the teaching profession
in the United States has been suffering from widespread teacher
dissatisfaction and disengagement. Educators have been on strike
across the United States for the past few years. Remarkable
declines in enrollment in US teacher preparation programs has
left leaders bemoaning the shortage of teachers in almost every
US state, especially in rural areas (Sutcher et al., 2016; García and
Weiss, 2019). Even before the pandemic, education funding was
barely back to, or still lagging behind, pre-recession 2008 levels
in many places—the pandemic has greatly exacerbated financial
challenges (Strauss, 2020). Underlining the new crisis of educator
disengagement and stress, a recent Gallup poll found nearly half
of US teachers are actively looking for a different job or watching
for opportunities to change professions (Gallup, 2014). For
many would-be and existing educators, stressful circumstances
suppress the joy, and creativity of the profession.

Unfortunately, the current level of teacher disengagement
affects the quality of students’ learning experiences, especially
in critical areas like relationship building. In a 2017 Educator
Quality of Work Life Survey (American Federation of Teachers,
2017), 61% of educators reported their work was “always”
or “often” stressful—a rate that is likely higher for teachers
serving in schools with high concentrations of student poverty.
Socioeconomically segregated schools struggle with high
turnover, initiative overload, and secondary traumatic stress
for educators—the stress experienced by caring for students
experiencing trauma (Walker, 2019). Only recently has the
education field shed light on this especially powerful form of
stress that can arise from the caregiving role many teachers
provide their students. Originally conceptualized within the
social work field, secondary traumatic stress represents the
behaviors and emotions that result from knowing about
traumatizing events experienced by another individual for whom

you care for or want to help (Bride et al., 2004). For teachers, this
type of stress is likely exacerbated by the pandemic.

The school environment continues to become more stressful
for teachers, with few, if any, efforts aimed at alleviating this
issue directly. The experience of high stress and negative affect
can diminish teachers’ creative resources—their creative beliefs,
affect, thinking, and behaviors (Anderson, 2020). Creativity is a
critical part of sustaining the joy of work: In fact, on the whole,
recent college graduates care more about being creative in their
job than getting a high salary (National Association of Colleges
and Employers, 2014). The fundamental yearning for creativity
in people relates to a need for agency and autonomy in both
personal and professional life (Bandura, 2006). These needs are
no less powerful for educators than other professionals, and they
are likely key conditions for joy in the classroom. Simply put,
teachers, today, especially during the crisis of a global pandemic,
seek support and permission to be agentic and creative in their
work, which may play a role in mitigating stress and enhancing
well-being during crises. The links between teachers’ creative
beliefs and affect, the support for creativity in their school, their
overall well-being, and their capacity to adapt to challenging
circumstances are the focus for this current study.

Teacher Creative Development and
Well-Being in Schools
Few, if any, studies have investigated the relationship between
teachers’ beliefs and affect toward creativity, their perceptions
of support for creativity in their environment, and their overall
well-being in their work, especially during the current global
pandemic. Across studies from different international contexts,
teachers’ beliefs about creativity clearly play a role in their enacted
classroom practices (Bereczki and Kárpáti, 2018). Moreover,
according to research from various international contexts, the
pedagogical environment designed and facilitated by the teacher
plays a role in the creative development of students (Davies et al.,
2013). Teachers’ beliefs and affect matter in their enactment of
creative practices in the classroom, and that enactment matters
in the creative development of students.

Different aspects of an individuals’ creative resources have
been linked to overall well-being across the lifespan (Cohen,
1989) and the resilience to bounce back from setbacks in the
face of adversity (Sweetman et al., 2011). For instance, Maslow
(1962) proposed individuals’ creative resources facilitated self-
actualization and full integration of the person. Regarding well-
being in the workplace, studies covering more than 12,000 daily
diary entries describe how positive emotions and motivations
nurture creative performance, the importance of meaningful
work to everyday well-being, and how being creative in work
leads to the richest emotional experiences (Amabile, 2017). Not
surprisingly, research highlights the important role the work
environment plays in teachers’ creative development and well-
being.

Organizations that foster positive psychological and emotional
engagement at work also support creative performance across a
range of professional settings (Amabile et al., 1996; Sweetman
et al., 2011). And, yet, classroom observation research across
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two decades illustrates how most school environments remain
deprived of conditions that foster opportunities for creative
growth (Katz-Buonincontro and Anderson, 2018; Pitts et al.,
2018). An organizational climate that supports creativity likely
plays a role in teachers’ overall well-being in their work, including
their experience of positive and negative affect, their state of joy,
the stress they carry to care for their students, and their buoyancy,
or resilience to everyday setbacks. This study provides an initial
test of the link between support for creativity in school and
teacher well-being in their work during the COVID-19 pandemic.

Unlocking Teachers’ Creative Growth for
Well-Being
Certain creative beliefs and affect likely play a role in shaping
teacher well-being during times of great uncertainty and
stress. An individual’s creative action results, in part, from
holding a creative growth mindset and approaching failures as
opportunities (Amabile et al., 1996; Hass et al., 2016) and from
feeling self-efficacious and agentic about one’s potential to be
creative (Karwowski and Beghetto, 2018). Emphasizing openness
to mistakes and improvement, a creative growth mindset likely
relates to teachers’ attitude and affect when facing uncertainty.
Creative growth is only possible if individuals are open to
vulnerability and are willing to take risks, especially when
facing uncertainty—a central component to the creative process
(Amabile, 2017). In fact, intellectual risk-taking moderates
the effect of creative confidence on actual creative behavior
and achievement across different domains—if an individual is
unwilling to take intellectual risks, the link between creative
confidence and behavior disappears (Beghetto et al., 2020).
Growth also depends on educators’ work being personally
meaningful and fulfilling, but high levels of stress and lack
of encouragement make creative risk-taking unlikely (Beghetto,
2019). Taking risks in the face of great challenges, such as distance
learning, requires confidence. Creative self-efficacy in teaching
should lead to greater ease and persistence through hindrances
and challenges (Ventura et al., 2015) and should link to enhanced
resilience and buoyancy in the face of setbacks. This study
provides an initial test of these hypotheses.

To produce creativity often requires persisting through
ambiguous challenges and tinkering with possibilities where none
existed before. To create something new when uncertainty is high
requires tolerance for ambiguity, where a lower tolerance may
prematurely close teachers off to new connections or possibilities
(Lubart et al., 2013). Conceptually intertwined, creative anxiety
can result from facing uncertainty in teaching, which could
contribute to higher levels of negative affect and stress. Creative
anxiety is the unease, worry, and dread that arises from having
to think in an open-ended and creative way, focus on novelty,
or come up with a unique way of doing something (Daker et al.,
2019). To reduce creative anxiety and enhance teachers’ creative
beliefs through periods of stress may relate to the environmental
support around them and their access to related training
experiences. Professional development experiences can focus
on supporting creative development, buoyancy, well-being, and
enduring joy by focusing on the moment-to-moment openings

for creativity in classroom routines that shape relationships
and the environment for learning (Gajda et al., 2017). These
moments can cement teachers’ beliefs, affect, and attitudes
toward creativity; they could also build resilience and well-being,
reducing stress, anxiety, and negative affect in teachers’ work.

Importantly, positive emotions are one part of creative growth;
it is unlikely that holding more positive beliefs and attitudes about
creativity will necessarily mean less-negative affective experiences
in teaching, especially during a pandemic. For instance, teachers
experiencing professional development to learn how to integrate
drama-based exercises into their teaching reported the full
spectrum of emotions from fear, vulnerability, and nervousness
to joy, thrill, and excitement (Anderson and Beard, 2018). Their
growth required passing through initial stress and fear. Still, a
sense of safety was critical to their willingness and capacity to be
playful in teaching and learning and build confidence through
risk-taking, even when fear was present. A common human
response to uncertainty is fear and anxiety and, in fact, negative
moods can enhance alertness in the creative process (De Dreu
et al., 2008). If teachers feel high levels of anxiety facing new
challenges that demand creativity during a school shutdown, it is
also likely they could take on greater secondary traumatic stress
due to difficulty in managing the uncertainty that their students
face, as well. In this way, their own creative anxiety and the
trauma their students face could become cumulative stress. In
contrast, if teachers can learn to manage creative anxiety, perhaps
they can also reduce the intensity of secondary traumatic stress.
This study includes an initial test of this relationship.

When teachers experience difficult emotional states in
professional development demanding creativity, they may
become more alert to the regular opportunities that offer
scaffolded creative risk-taking for students, even in the midst of
a crisis. This study explores the relationships between teachers’
creative beliefs and affect, perceived support for creativity, and
their overall well-being in teaching to shed light on some of these
potential links.

Present Study
To understand how teachers’ creative resources support their
adaptability and buoyancy in the face of a crisis, such as
the COVID-19 pandemic, it is helpful to know how their
adaptive and maladaptive creative beliefs and affect relate to their
overall well-being in teaching during a crisis of unprecedented
magnitude and uncertainty. Moreover, it is important to know
more about the stress they experience, their approach to dealing
with that stress, and the creative adaptations they invent to
engage their students’ creativity in the difficulty of distance
learning. These insights can help shape new directions for future
research and support for teacher development. The following
research questions guided the present study.

1. During the COVID-19 school shutdown in the spring of
2020, how do creative beliefs and affect and environmental
support for creativity relate to factors of well-being,
including joy, general positive and negative affect in
teaching, secondary traumatic stress, and buoyancy in
teaching?
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2. Among the creativity factors that relate to common
aspects of well-being, which demonstrate the strongest
relationship?

3. According to teachers, how did the COVID-19 pandemic
affect their capacity to provide creative opportunities to
students?

4. According to teachers, how did the COVID-19 pandemic
cause more stress than usual as a teacher and what did
teachers do to reduce that stress?

5. With more than 30 h of professional learning experience
focused on creative teaching and learning techniques,
what creative ideas did teachers generate to support the
social-emotional and pedagogical challenges they and their
students would face in the 2020–2021 school year?

MATERIALS AND METHODS

This explanatory sequential mixed method design (Creswell
and Plano Clark, 2018) balanced descriptive statistics, bivariate
correlations, and results from several multiple regressions
alongside thematic analysis of teachers’ written reflections and
ideas for distance learning during the COVID-19 pandemic.
Phase 1 quantitative survey data aimed to understand the
links between different psychological well-being and creative
beliefs and affect experienced by teachers during the COVID-19
pandemic in the Spring of 2020 using close-ended survey items
to address research questions 1 and 2 and open-ended survey
responses to address research questions 3 and 4. Phase 2 data
included teachers’ written plans drawn from their concluding
submissions to the 15 h asynchronous online Foundation Course
and a 14 h synchronous virtual Summer Institute. The ideas
generated represent teachers’ adaptations of creative teaching
and learning strategies in a distance learning format. Qualitative
thematic analysis of the written plans addressed research question
5, aiming to understand teachers’ approach to deal with the stress
and uncertainty of the COVID-19 pandemic. The results include
the perspectives of a sample (N = 57) K–12 teachers from both
rural and urban settings.

Sample
The sample of participating teachers in this study enrolled in
a blended arts integration for creative engagement professional
development experience based on broad dissemination efforts
to dozens of schools and districts across Oregon and California
that were eligible to participate, based on federal eligibility
requirements (i.e., at least 20% of families with school-aged
children in the district lived in poverty). The recruitment efforts
took place during the April–June 2020 period when schools
were shut down due to the COVID-19 pandemic. As such, the
sample of teachers who selected to participate were likely already
interested and invested in creativity and the arts. The sample of
n = 57 teachers included n = 4 teachers identifying as Hispanic,
n = 3 teachers identifying as multiple race and ethnicities, and
the majority, n = 50 teachers identifying as white. Teachers
predominantly identified as females (n = 45 or 79%) with one
teacher preferring not to identify their gender. Teachers came

from n = 32 schools, so, generally, they participated on their
own or with a couple of colleagues at their school. In one school,
n = 8 teachers selected to enroll and participate. These schools
represented mostly rural regions that ranged in size and extent of
remoteness and diversity of socioeconomic factors, such as race,
ethnicity, and economic privilege. Teachers had an average of
14.68 years of teaching experience, ranging from 1 to 45 years in
the classroom. Teachers represented all levels of K–12 education
and content area specialization.

Procedures
Teacher Professional Development
The Foundation Course for Creative Engagement and the
virtual Summer Institute provided teachers a research-based
understanding of creativity in teaching and learning through
reflective, experiential, and arts integrated instruction and
application. Teachers learned and applied a variety of teaching
techniques to integrate creative and artistic processes into
their instruction and curriculum, starting with brief creative
routines. Participating teachers consented to participate in all
research activities and agreed to complete the online course
material and attend the Summer Institute in order to receive
payment for their time.

Online Learning Materials
The online Foundation Course (depicted in Figures 1, 2) was
made up of 12 modules with 1–9 lessons per module. Modules
included interactive instructional packages with video, narrated
slideshows, pop-up interactives, creative exercises, reflective
processes, and brief creative assignments. All content was
designed, written, and narrated by professional instructional
designers with expertise in creativity in education and arts
integration. Teachers logged into the online platform and
completed the pre-course survey with open- and close-ended
items prior to starting the course. Project partners sent each
participant a sketch journal and a small pack of metaphor cards
to use in the course, where each card has a clip art image
of a common object or scene. Table 1 describes the focus of
the modules and lessons; teachers were required to complete
each module to proceed. The course was designed to support
teachers with useful mental models, language, examples, and
routines for exploring the creative process in teaching and
learning. For instance, teachers explored their own personal
creative resources (Anderson, 2020)—creative attitudes, creative
thinking, and creative behaviors, responding to the question—
How am I creative?—and creating a metaphorical creative avatar
collage in their journal (see Supplementary Appendix for
examples). They photographed their work, uploaded it to the
course, and shared it with colleagues and facilitators.

The course content summarized the state of research in
education, motivation, creativity, and the arts and applied that
research and theory to both personal reflection and immediate
integration into teaching and learning. Throughout the course,
participants were asked to experiment with key concepts and
practices, such as structured uncertainty, metaphorical thinking,
divergent idea production, and active reflection. Teachers were
prompted to consider their journey through the Foundation
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FIGURE 1 | Landing page for online professional development courses in creativity and arts integration.

Course as if it were a river journey, illustrating how metaphors
can be a gateway into creative thinking and meaning-making.
For instance, early in the course, teachers were presented with
the scenario that they had just begun their river journey only to
realize they had forgotten sunscreen. They would need to come
up with solutions for how to protect themselves from the hot
sun overhead. Participants were encouraged to think of divergent
and unusual ideas. Throughout the course, teachers were asked
to reflect on their process and the emotions they experienced
using different modalities (e.g., writing, sculptural, and gestural).
Teachers were able to download protocols to integrate and
expand the creative and reflective prompts and routines into their
classrooms and content areas.

Virtual Summer Institute
The 2 day virtual Summer Institute was hosted on Zoom
videoconference software and through the learning management
system where the foundation course was accessed. The experience
provided synchronous presentations from facilitators and pre-
recorded presentations that participants watched and reflected
on through a discussion forum. All participants had access
to those discussion forums and could read and respond to

their peers’ posts. The synchronous and asynchronous activities
were hands-on and integrated different creative routines, active
reflections, and arts integration strategies that the foundation
course introduced. With foundational understanding set through
the online course, the Summer Institute established an open
attitude for risk-taking and shared creative experiences. By
practicing simple creative and artistic routines with facilitated
support, teachers were encouraged to bring these routines back
to their classrooms. Teachers’ final forum posts at the Summer
Institute included their adaptations and ideas to engage students’
creatively in distance learning early in the 2020–2021 school
year. Those posts were analyzed to respond to research question
4. Teachers started the Foundation course before the Summer
Institute and finished after the institute.

Measures
Affect and Well-Being
This study used or adapted measures validated in past
research to study perceptions, beliefs, and experiences related
to psychological, affective, and creative phenomena. We studied
the psychological well-being of teachers using the Positive and
Negative Affect Scale (PANAS) (Watson et al., 1988). For the
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FIGURE 2 | Sample course page from foundation course.

TABLE 1 | Scope and sequence for make SPACE foundation course for creative engagement in arts integration—the river journey (metaphor used across the course).

Welcome and orientation

Mile 1 Lessons: makeSPACE for creativity; Introducing the creative resources

What is creativity? How am I creative?

Mile 2 Lessons: Creativity through the lends of ourselves and others; Stories of creative risk-taking and growth with arts
integration in the classroom; Reflecting on the development of personal creative resources

Mile 3 Lessons: Teachers as artists of pedagogy

Mile 4 Lessons: How are you creative? How are you creative? Creative resources as teaching tools; Making your creative
avatar

How do I makeSPACE for creativity?

Mile 5 Lessons: Conditions for creative engagement; Flow stories; Meaning-making through creative engagement; Patterns;
Cultivating conditions and planning for creative engagement

Mile 6 Lessons: Creative routines; Routines and intentions; Why creative routines? Vocabulary gesture reflection; Many uses
game and reflection; 10 min routines; Implementation idea; Choose a routine

What is arts integration?

Mile 7 Lessons: Role of artistic practice; Skills and sensibilities; Art is a verb! Learning through the arts; Treasure hunt; Still life

Mile 8 Lessons: What is arts integration? Tools for integration

How do I begin to integrate?

Mile 9 Lessons: Arts integration: How? Refining intentions and review; Designing for quality arts integration; When you
integrate the arts. . .; Core practices; Share your avatar; Which routine did you practice?

Mile 10 Lessons: Metaphorical thinking; Metaphor hunting; A metaphor for the self; Metaphor gestures and homework

Mile 11 Lessons: Reflective practices; Why reflection? Your selfie; Reflective routines; Metaphor card reflection; Opportunities to
reflect; Notice. . .; Share your reflections

Final stretch

Mile 12 Lessons: Braided channel; Portage; Entering the delta; Share the experience you designed; The take-out;
Congratulations
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TABLE 2 | Descriptive results for teachers’ psychological well-being, affect, and creative resources during the 2020 spring term of distance learning (N = 35).

Teacher factor α Mean (SD) Min Max

Creative self-efficacy in teaching 0.89 4.27 (0.79) 2.67 6.00

Environmental support for creativity 0.80 3.82 (0.94) 1.40 6.00

Growth creative mindset 0.92 5.24 (0.67) 3.50 6.00

Need for closure facing ambiguity in teaching 0.80 2.74 (0.87) 1.20 5.40

Fixed creative mindset 0.89 1.67 (0.67) 1.00 3.00

Creative anxiety 0.87 2.12 (0.83) 1.00 4.00

Experience of positive affect 0.91 4.10 (0.54) 2.75 5.00

Dispositional joy in teaching 0.94 4.56 (0.75) 2.89 6.00

Buoyancy in teaching 0.93 3.82 (0.98) 1.00 6.00

Experience of negative affect 0.84 2.51 (0.77) 1.00 4.50

Secondary traumatic stress–avoidance, intrusion, arousal 0.94 2.55 (0.88) 1.00 5.00

Creative self-efficacy, environmental support, growth and fixed creative mindsets, need for closure, dispositional joy, and buoyancy subscales are on a 1–6 response scale
from “disagree” to “agree.” secondary traumatic stress are on a 1–5 frequency scale from “never” to “very often.” Experience of positive and negative affect and creative
anxiety subscales are on a 1–5 emphasis scale from “very slightly” to “extremely.”

PANAS, we adapted the prompt to fit the teaching context:
“Indicate to what extent you have felt this way generally
in your work as a teacher this past year (e.g., interested,
distressed, excited, etc.).” Similarly, we adapted the prompt for
the Secondary Traumatic Stress Scale (STSS) from Bride et al.
(2004) to focus on the teaching context during the past term
of school, using an average score that included the subscales
of intrusion, avoidance, and arousal; a sample STSS item was
“It seemed as if I was reliving the trauma(s) experienced by
my students.” The PANAS and STSS were measured on a 1–5
modified frequency scale where 1 = never and 5 = very often
(see Supplementary Appendix for all items). We assessed the
dispositional state of joy in teaching that teachers experienced
during the 2020 spring term of distance learning using the
dispositional joy scale with slight adaptations to be directed at
teachers (Watkins et al., 2017). For instance, one sample item
was “Many things about being a teacher bring me delight.” We
modified the Academic Buoyancy Scale, developed by Martin and
Marsh (2008) to focus on the experience of setbacks typical to
teachers (e.g., I don’t let teaching stress get on top of me). Those
scales were on a 1–6 Likert scale for agreement with 1 = strongly
disagree and 6 = strongly agree. Items for all scales are included
in Supplementary Material.

Creative Resources
We used the Creative Self-Efficacy in Teaching scale (e.g., I feel
that I am good at coming up with novel ideas for teaching),
used in past research with similar samples (e.g., Anderson
et al., under review). Additionally, tolerance for ambiguity
in teaching is an important affective and attitudinal factor
underlying creative potential, potentially stimulating openness
to creative opportunities as they arise naturally (Lubart et al.,
2013). Tolerance for ambiguity was assessed with original items
modified to the teacher context from Need for Closure scale
(Kruglanski et al., 2013) and with two new items. That scale
included five items targeting teachers’ need for closure facing
ambiguity in teaching. A slightly modified original item was
“When teaching, I don’t like situations that are uncertain.” A
new item added to enhance reliability was “I feel discomfort

when a student asks me questions I don’t know the answer
to.” Additionally, we used the Environmental Support and
Encouragement for Creativity subscale (Rubenstein et al.,
2013) to understand the role of environmental support and
encouragement for creativity around the teacher (e.g., “My
administration encourages me to foster innovative thinking in
my students”). A creative fixed mindset scale (e.g., To be honest,
I can’t really change how creative I am) and a creative growth
mindset scale (e.g., I can always change or increase my creativity
in instruction), used in past research with similar samples, were
used (Anderson et al., under review; Hass et al., 2016). All scales,
items, and Cronbach’s alpha for internal consistency are included
in Table 2 and Supplementary Appendix.

Quantitative Analytic Approach
Using SPSS version 26 software, we analyzed and reported
descriptive data, internal consistency, bivariate correlations
between all factors, and regression diagnostics and results.
Once the strongest correlations were detected between creativity
and well-being factors, we prepared to run multiple regression
models to identify the creativity factors (IVs) that contributed
most to aspects of well-being (DVs). Prior to running multiple
regression models, we tested assumptions of multicollinearity
and homoschedasticity and report those findings in the section
“Results.”

Teachers’ Descriptions of Stressors and
Creative Ideas for the Classroom
To respond to research questions 3 and 4, data were analyzed
from teacher responses to two open-ended items: (a) How has
the COVID-19 pandemic affected your capacity to provide creative
opportunities for your students? and (b) How has the COVID-19
pandemic and distance learning caused you more stress than usual
in your work as a teacher? Have you done anything, specifically,
to reduce that stress? The 2020–2021 school year began for all
participating teachers in a fully distance learning environment.
Teachers responded to the prompt, What activities or creative
opportunities can you imagine offering your students during the
first 2 weeks of school (e.g., helping them feel seen but not exposed,
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celebrating a competency they carry, or setting conditions for
creative engagement).

Qualitative Analytic Approach
Data analysis focused on describing units of meaning that
recurred within and across each teacher’s written reflections and
instructional plans (Lincoln and Guba, 1985; Merriam, 2009).
One author analyzed each of the data associated with one of
the three prompts described above, which included the brief
responses from all participating teachers. To analyze the data
and write descriptive results, each author (a) grouped teachers’
responses within thematic codes that emerged from the data
inductively during the first screening of the data; (b) read through
the data a second time to ensure saturation of themes; and
(c) compiled teachers’ reflections and ideas within each theme
identifying a representative quotation to include in the text.

RESULTS

Following the explanatory sequential mixed methods design
(Creswell and Plano Clark, 2018), we first present the quantitative
results and then describe the qualitative results and how they
explain and extend the quantitative results.

Quantitative Results
The initial results from descriptive statistics in Table 2 and
bivariate correlations in Table 3 illustrate connections between
creative beliefs and affect and psychological well-being in the
experience of teaching during the COVID-19 pandemic. For
adaptive creative beliefs and support, based on a 1–6 Likert scale,
teachers, on average, demonstrated a high level of growth creative
mindset (M = 5.24; SD = 0.67), a moderate level of creative self-
efficacy in teaching (M = 4.27; SD = 0.79), and a moderate level
of environmental support for creativity in school (M = 3.82; SD
= 0.98), which was lowest among creative resource factors but
still above the scale midpoint. For maladaptive creative affect and
beliefs, on average, teachers showed a low need for closure facing
ambiguity in teaching (M = 2.74; SD = 0.87 on a 1–6 Likert scale),
low creative anxiety (M = 2.12; SD = 0.83 on a 1–5 frequency

scale), and low fixed creative mindset (M = 1.67; SD = 0.67 on a 1–
6 Likert scale). Regarding general well-being in teaching, teachers
reported, on average, moderate frequency of positive affect (M =
4.10; SD = 0.54 where 4 = quite a bit), moderate-to-high levels
of joy in teaching (M = 4.56; SD = 0.75 on a 1–6 Likert scale),
and lower levels of buoyancy in teaching (M = 3.82; SD = 0.98
on a 1–6 Likert scale). Teachers reported moderate frequency of
both negative affect in teaching (M = 2.51; SD = 0.77) and the
avoidance, intrusion, and arousal of secondary traumatic stress
(M = 2.55; SD = 0.88) on a 1–5 frequency scale.

Relationships Between Creativity and Positive and
Negative Affect
In terms of links between creative beliefs, affect, and
environmental support and general psychological well-being in
teaching, relationships fit within the theoretical perspective that
creative resources should buffer against the stress of uncertainty
and instability. As Table 3 illustrates, meaningful links between
creativity factors and well-being were generally distinct with
few overlapping relationships. Three well-being outcomes
demonstrated overlapping relationships with two factors of
creativity. Once multiple regression was conducted, all but one
well-being factor was predicted by a single unique creativity
factor. Effect sizes are reported for both correlations and multiple
regression models according to Cohen (1992) suggested index
for r (small effect = 0.10, medium effect = 0.30, and large effect =
0.50) and R2.

Adaptive Creative Beliefs and Environmental Support
Creative self-efficacy in teaching demonstrated medium effect
size positive correlations with buoyancy in teaching (r = 0.35, p
< 0.05) and dispositional joy in teaching (r = 0.24, p < 0.10).
Environmental support for creativity in school demonstrated a
medium effect size positive correlation with dispositional joy
in teaching (r = 0.33, p < 0.05) and general positive affect in
teaching (r = 0.31, p < 0.05), such as feeling interest, enthusiasm,
pride, inspiration, and determination, and a medium effect size
negative correlation with general experience of negative affect in
teaching (r = −0.28, p < 0.05), such as feeling irritable, guilty,
upset, or nervous. Growth creative mindset only demonstrated

TABLE 3 | Bivariate correlations between factors of psychological well-being, affect, and creative resources.

Variables 1 2 3 4 5 6 7 8 9 10 11

1. Creative self-efficacy in teaching –

2. Environmental support for creativity in school 0.11 –

3. Growth creative mindset about self 0.23* 0.07 –

4. Need for closure with ambiguity in teaching −0.42* 0.04 −0.13 –

5. Fixed creative mindset about self −0.07 0.09 −0.56* 0.14 –

6. Creative anxiety −0.35* 0.06 −0.28* 0.50* 0.29* –

7. Experience of positive affect 0.18 0.31* 0.38* 0.05 −0.15 −0.13 –

8. Dispositional joy in teaching 0.24* 0.33* 0.21 −0.11 −0.12 −0.15 0.51* –

9. Buoyancy in teaching 0.35* 0.22 −0.12 −0.12 0.12 −0.13 0.19 0.51* –

10. Experience of negative affect −0.16 −0.28* 0.13 0.16 0.05 0.25* −0.06 −0.30* −0.46* –

11. Secondary traumatic stress–Arousal, intrusion, and avoidance −0.14 −0.18 −0.13 0.32* 0.13 0.58* −0.31* −0.31* −0.33* 0.43* –

*p < 0.10.
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a medium effect size positive correlation with general positive
affect in teaching (r = 0.38, p < 0.05), alongside environmental
support. Only self-efficacy for one’s creative teaching ability
related to the buoyancy to bounce back from difficult challenges
and setbacks in teaching.

Standardized beta coefficients are reported in text, and both
unstandardized and standardized coefficients are reported in
Table 4. For the first model, we regressed the experience
of general positive affect in teaching onto two adaptive
creativity factors—environmental support for creativity and
growth creative mindset. According to diagnostic statistics, no
issues of heteroscedasticity, multicollinearity, or non-normality
were present. Both environmental support for creativity (b =
0.289, t = 2.41, p < 0.05) and growth creative mindset (b
= 0.359, t = 2.99, p < 0.05) remained significant predictors
of general positive affect. As a model, the explained variance
in general positive affect was R2 = 0.23, nearly a large effect
size. For the second model, we regressed dispositional joy onto
environmental support and self-efficacy for creative teaching.
According to diagnostic statistics, no issues of heteroscedasticity,
multicollinearity, or non-normality were present. Environmental
support remained statistically significant (b = 0.30, t = 2.40, p
< 0.05), and creative self-efficacy did not (b = 0.21, t = 1.65,
p > 0.10); however, that result may be due largely to sample
size restrictions. As a model, the explained variance was R2 =
0.23, nearly a large effect size. Self-efficacy for creative teaching
played a unique role, only, in teacher buoyancy; environmental
support played unique roles in teachers’ positive affect and joy,
and growth creative mindset played a role in teachers’ positive
affect. Except for environmental support, no other adaptive
creativity factor played a role in secondary traumatic stress and
or experiences of negative affect in teaching (reported below).

Maladaptive Creative Affect and Beliefs
Fixed creative mindset did not demonstrate a statistically
significant relationship with any factors of well-being. Teachers’
need for closure when facing ambiguity in teaching demonstrated

TABLE 4 | Multiple regression model results and collinearity statistics.

Predictors B (SE) b Tolerance VIF

Model 1: Positive affect

Constant 1.19* (0.74) – – –

Environmental support 0.18* (0.08) 0.29 1.00 1.00

Growth creative mindset 0.13* (0.13) 0.36 1.00 1.00

Model 2: Dispositional joy

Constant 2.39* (0.67) – – –

Environmental support 0.26* (0.11) 0.30 0.99 1.01

Creative self-efficacy in teaching 0.21 (0.13) 0.21 0.99 1.01

Model 3: secondary traumatic stress

Constant 1.29* (0.34) – – –

Creative anxiety 0.58* (0.13) 0.55 0.75 1.34

Need for closure facing ambiguity 0.05 (0.13) 0.05 0.75 1.34

Tolerance and VIF are diagnostics of collinearity, where a VIF substantially greater
than 1 and Tolerance below 0.2 indicates potential bias (Bowerman and O’Connell,
1990; Menard, 1995). *Denotes p < 0.05.

a medium effect size positive correlation with secondary
traumatic stress in teaching (r = 0.32, p < 0.05). Creative
anxiety demonstrated a large effect size positive correlation
with secondary traumatic stress in teaching (r = 0.58, p <
0.05) and medium effect size positive correlation with general
negative affect in teaching (r = 0.25, p < 0.05). For the third
regression model, we regressed secondary traumatic stress onto
the two interrelated maladaptive factors, creative anxiety and
need for closure when facing ambiguity. According to diagnostic
statistics, no issues of heteroscedasticity, multicollinearity, or
non-normality were present. Creative anxiety (b = 0.55, t =
4.32, p < 0.05) remained a statistically significant predictor
of general stress, but need for closure did not (b = 0.05, t =
0.35, p > 0.05). As a model, the explained variance in general
negative affect was R2 = 0.34, a large effect size. With a r =
0.50 correlation between creative anxiety and need for closure,
that result clearly shows that the relationship between need for
closure and negative affect in teaching was explained by the
overlap it shares with creative anxiety. As such, general creative
anxiety appears to play a substantial role in the experience of
secondary traumatic stress in teaching. When regressing teachers’
negative affect onto environmental support for creativity in
school and creative anxiety, environmental support (β = −0.23,
t = 2.31, p < 0.05) and creative anxiety (β = 0.24, t = 2.09,
p < 0.05) remained statistically significant predictors, and the
model explained variance in general negative affect of R2 = 0.15,
a small-to-medium effect size. The maladaptive factor of creative
anxiety demonstrated a negative relationship with creative self-
efficacy in teaching (r = −0.35) and growth creative mindset (r
= −0.28), but it did not play a role in general positive affect,
buoyancy, or joy experienced in teaching. As expected, need
for closure when facing ambiguity in teaching demonstrated a
negative relationship with self-efficacy for creative teaching, but it
did not play a role in the experiences of positive affect, buoyancy,
and joy experienced in teaching. The model of results is illustrated
in Figure 3.

Qualitative Results
Diminished Opportunities for Creativity
According to teachers’ open-ended responses on the survey, the
COVID-19 pandemic negatively affected their capacity to provide
creative opportunities for their students, in most cases. Thirteen
out of 57 teachers (23%) held an adaptive and positive perspective
about the effects of the COVID-19 shutdown in terms of their
capacity to provide creative opportunities to their students during
the spring term of the 2019–2020 school year. Below, the negative
and positive effects of the pandemic are discussed within the
following themes: (a) student disengagement; (b) disconnection
through the virtual format; (c) issues of equity, trauma, and stress;
and (d) being forced to be adaptive and try new techniques.

Student Disengagement
Several teachers bemoaned the frustration of offering students
new and creative ways to engage with the learning material with
little to no follow-through and interest. For instance, one teacher
shared,
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FIGURE 3 | The combined results of multiple regressions for each well-being outcome conducted in this study, showing relationships between creativity and
well-being factors and the associated effect size for each model.

“I’ve offered students the opportunity to handwrite, draw/sketch,
color, cut, glue, and/or act out various assignments and then take
a picture or video their work; however, most students have opted
to just type out their ideas. I’m not sure if it was due to a lack
of my instruction/examples, lack of materials at home, access to
creativity due to stress, or simply disinterest (White female high
school teacher with 24 years teaching experience.)”

Several teachers felt like students probably struggled with
using the online platforms, establishing consistent online
connectivity, and finding interest and accountability in academic
work. Teachers believed students lacked the kind of hands-on
work crucial for facilitating deeper engagement in classes.

Issues of Equity, Trauma, and Stress
Teachers perceived a “dramatic drop in equity,” as one teacher
shared, and felt unable to ensure students had the proper
materials, supplies, and tools to be successful. Several teachers
felt like the school shutdown likely affected students with special
needs the hardest. One teacher shared the quality of student work
and evidence of skill development was far weaker than prior
years in his woodcarving class because he was unable to provide
the same level of oversight and support. Teachers were unable
to engage students in the socially vital process of collaborative
learning, which teachers felt limited creativity for some.

Several teachers felt that distance learning needed to be a
whole different approach. Most students had been traumatized by
the pandemic, to some degree, and the stress teachers experienced

themselves in their homes and the secondary stress they absorbed
from their students kept them from feeling safe enough to be
creative. As one teacher shared, “I’m not sure that I did much
that was creative. We were all just trying to survive” (Hispanic
female middle school teacher with 20 years teaching experience).
Several teachers reported feeling stifled, stressed, and stunted in
their creativity. However, one teacher shared that even though
distance learning was stifling at first, upon reflection, it may have
supported their growth.

“During distance learning my capacity to provide creative
opportunities for my students was non-existent. Now that I
have time to reflect and look back on the experience I feel
like my creative options going into this school year has grown.
Change is uncomfortable, and distance learning was very very
uncomfortable, but I feel as though it has changed my capacity
to provide creative opportunities for the better. We will see
(Hispanic female elementary school teacher with 2 years teaching
experience.)”

Disconnection Through the Virtual Format
The virtual format of distance learning meant some teachers
felt they could not read students’ facial expressions, pick up on
the nuances of their body language, develop relationships with
new students, or support students emotionally. Some teachers
felt the screen-based connection limited classroom discourse,
how students could show their learning, and teacher guidance.
For art teachers, the distance learning format posed especially
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difficult conditions to support students’ creative expression and
skill development.

In addition to distance learning challenges, several teachers
felt like the online system they were using focused on “getting
down to business to get all the standards met.” As one teacher
shared, “The double whammy of COVID-19 and my district
going to several scripted curriculum with a rigid master schedule
has completely bled dry my creative teaching side” (white female
elementary school teacher with 16 years teaching experience).
One teacher expressed disappointment to let go of plans to act
out The Lion, Witch, and the Wardrobe in Spanish; however, as
described further below, some teachers found distance learning
challenges enhanced creativity in some ways.

Feeling Forced to Be Adaptive and Try New
Techniques
In 23% of cases, teachers identified some benefits to being forced
to adapt to the distance learning format. The circumstances
appeared to demand their creative resources in unexpected ways.
“COVID-19 has forced me to become more creative,” one teacher
wrote. For another, the pandemic gave permission and freedom
to break from the highly scripted curriculum, which actually
allowed for more creative learning opportunities for students.
Another teacher noted that many students had fewer creative
opportunities because of factors outside of their control, but
others engaged with online tools and communication in a way
that enhanced their creativity. As one teacher put it,

“Distance learning required students to use different things, learn
in a different way, so in a way excited their creativity in that
way. I tried to find different types of assignments and ways of
doing assignments. Everything was new for all of us (White
female middle and high school teacher with 7 years teaching
experience.)”

Another teacher suggested that COVID-19 was actually not
the most limiting factor for creative learning opportunities: “My
[school] admin is more problematic.”

One teacher embraced the challenge and shared in detail the
kinds of creative maneuvering she attempted for her elementary
school students when schools shut down.

“I gathered numerous items to give to my students in order to
keep them engaged and learning in daily zoom meetings. These
included scarves and balls for juggling, bandanas and hair ties
to teach mask-making, pumpkin seeds and cups for a growing
contest, permanent markers and a 16 × 16 piece of oak with drawn
grids to color checkerboards, supplies for making tetrominoes
and tesselations, books for reading together, and whiteboards and
markers for answering questions and playing Pictionary. Daily
zooms also included scavenger hunts, online games, show and tell,
PE, and new websites (White female elementary school teacher
with 23 years teaching experience.)”

For a quarter of the teachers, the pandemic may have
actually enhanced their creative resources. The opportunistic
and adaptive attitude among this segment of participants
was summed up well in the following teacher reflection:
“[COVID-19] has upended the whole works—while stressful, it
is also an opportunity to make lasting and dramatic changes”

(white male middle and high school teacher with 22 years
teaching experience).

Stresses and Stress Relief During the COVID-19
Pandemic for Teachers
According to teachers’ open-ended reflections, the COVID-
19 pandemic increased their stress at work. Out of the 57
respondents, very few reported not having any increased stress
in their work as a teacher due to the pandemic. More typically,
teachers responded that the pandemic and accompanying shift
to distance learning created greater stress for teachers for a
variety of reasons. The most common reason was the lack of
direct connection to their students in the physical classroom
environment, whether to increase support and accountability for
completing assignments or just having the social interaction and
engagement. As one teacher shared, “not having my students in
front of me where I can better read their feelings/engagement
has been limiting for me. While teaching in a classroom
setting, I feed off of/react/riff/improvise based on my students’
energy, interest/lack of interest, and questions.” Another teacher
reported, “I have felt that I abandoned my students because I was
not able to help them in the ways I wanted to. This caused me a
lot of stress” (white female middle school teacher with 23 years
teaching experience).

The second most common stressor reported by teachers was
the general lack of certainty that accompanied the COVID-
19 pandemic and distance learning. For some, the uncertainty
about what school would look like when they returned to the
classroom for the 2020–2021 school year was a source of anxiety,
while others noted a more generalized sense of anxiety about the
pandemic’s effect on their lives and others. As one teacher shared,
“. . .stress and anxiety wasn’t something I typically struggled with
pre-COVID. The unknowns are causing lots of this on a fairly
regular basis. There is no summer break for teachers. We are
being asked to be prepared for all of the possible outcomes for
reentry in the fall” (white female high school teacher with 8 years
teaching experience). The feeling of uncertainty intensified for
many teachers. One teacher shared, “the most stress has been
caused by not knowing what is going to happen in school, the
state, the nation, and world from day to day. We are in the middle
of summer and still do not know what we will be doing in a month
and a half as far as school goes” (white male elementary school
teacher with 8 years teaching experience).

Several teachers reported that the increased workload and
expectations in moving work to the remote learning environment
and needing to create new online learning materials was their
biggest stressor, as well as having to learn new technology and
delivery modes. Many teachers noted that they worked far out
of their normal workday in trying to maintain communication
with colleagues, students, and parents. One teacher shared, “the
distance learning aspect has caused much more stress in my
life. I’ve worked very hard to do the best for my students. My
hours of availability started at 6 am and went past 9 pm, at
times. When a student had a question, I made myself available”
(elementary school white male teacher with 8 years teaching
experience). Only four of the respondents reported identifying as
Hispanic/Latinx, so it was noteworthy that one respondent felt
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additional stress due to their ethnicity, which may suggest similar
consequences for other teachers marginalized by their identity
during the pandemic.

“Currently, I am stressed about the politics that surround every
aspect of this pandemic. I am Hispanic and I was born and raised
in this small town. I have seen it grow and little by little become
a place that is more welcoming to minorities then it was before.
Now, looking at our town’s Facebook pages, I am left wondering if
this was just a facade or if we only have a few very vocal bad apples
that want to simply stir things up. What hurts the most isn’t the
initial posts but the lack of people who point out these biases and
misconceptions (Elementary school white female teacher with 2
years teaching experience.)”

Teachers reported a variety of approaches to dealing with this
new level of stress. Of the respondents who reported taking steps
to reduce their stress, most included a mention of increasing or
maintaining their physical activity in some way, such as walking,
running, or other types of exercise routines and movement
breaks. Many also reported using practices such as meditation,
yoga, journaling, reading, and other calming and mindfulness
routines. Several respondents described picking up a new creative
hobby or returning to an older one, such as drawing or writing.
A few teachers noted that they reduced their stress by being more
protective of their work hours and/or creating a home office space
dedicated to work. Additionally, several teachers said they are
trying to use their time to become more creative in their teaching
and looked forward to bringing new skills and activities back to
the classroom. Teachers also took time to talk to family, friends,
and other educators to deal with stress.

Teacher Adaptations and Innovations for Distance
Learning
Teachers were led through a synchronous virtual Summer
Institute late in the summer of 2020, after completing most of
the Foundation Course. In the Summer Institute, they used a
learning management system to engage in self-directed content
and videoconferencing software to listen to presenters and
interact with others, synchronously. As part of this process,
participants created activities or adapted creative teaching and
learning strategies for their own grade level and content area.
Some foundation course participants were not available for the
Summer Institute. As such, 44 teachers shared 52 discrete activity
plans they intended to implement during the 2020–2021 school
year. Of those activities, 41 were directly related to or inspired
by the material from the course and Summer Institute and all
were designed to support students’ creativity and growth. The
remaining 11 activities emerged explicitly from teachers own
inventiveness, potentially as a result of their creative development
through the trainings.

Using Creative Routines to Develop Community and
Sense of Belonging
Of the total activities, 37 or 71%, of the teacher-developed
activities were designed to build classroom community and instill
a sense of belonging through creative and metaphorical thinking,
including the following: using metaphors to help students feel
like a team who are collaboratively tackling challenges together,

asking students to introduce themselves in creative ways and
respond to one another, and offering opportunities for students
to individually contribute to a shared creation through distance
learning. Inspired by the course-level river journey metaphor
designed into the foundation course, six teachers planned to use
an outdoor exploration or adventure to create a story for their
curriculum and classroom community.

In one example, students and their teacher would form an
expedition team that prepares for and faces challenges, growing
their skillset along the way. “Before we can go on any hike,
we must get to know our fellow hikers,” a teacher wrote. To
this end, in her classroom “the first 2 weeks will be building
relationships with each other.” Another teacher planned to start
the school year by “cautioning students that this is new territory,
an unexplored mountain range, and it will be difficult, but we
have each other and we will be ok.” Teachers described the
journey through this uncertain school year as a collaborative
process, working through challenges and growing as a team.
Teachers were employing these macro-level metaphors for the
upcoming school year as a way for their classes to build story
together, generate additional metaphors within this large one, and
model to provide permission for students’ creative thinking.

In other proposed adaptations, students and their teacher
would work together to create a shared work of art. Many
teachers decided to specifically and intentionally address the
challenges of building community in a virtual environment. One
teacher sought to “[build] back our community in a tangible
way, so that people can see their distanced selves brought
together into a coherent whole.” This fall, her students will
create living “exquisite corpses” in small Zoom Breakout Rooms
by assembling their bodies in creative ways using the Zoom
grid layout. Her class will also create a “Zoom quilt” when
students individually strike poses on video conferencing to create
the composite piece. Similarly, another teacher planned to ask
students to use gesture to demonstrate an activity they enjoyed
during the weekend and taking a screenshot of the “quilt.” Next,
students would try to guess what others communicate through
their poses. These creative routines served as starting places for
more elaborate creative opportunities.

Asking students to share experiences, skills, preferences,
and dreams was common to many of the developed activities.
Teachers hoped to learn more about their students and to
encourage them to learn more about each other. One teacher
combined two Foundation Course techniques to create a lesson
plan. Early in the fall, her students would each create an avatar
that communicates some aspects of who they are. Classmates
would react to others’ avatars using the “I notice. . ., I wonder. . .,
I appreciate. . .” protocol for reflective appreciation and critical
thinking. Another teacher would assign small groups to use the
Whiteboard feature in Zoom Breakout Rooms to draw their
individual hopes for the year on the same page. Next, they would
present their groups’ hopes to the rest of the class.

Using Creative Routines to Build Autonomy
Student autonomy can be especially difficult to develop in
an online learning environment, and participating teachers
were determined to find ways for students to express
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themselves, reflect on what makes them unique, and grow
their independence. In total, 61% of developed activities were
designed specifically to cultivate student autonomy. In addition
to sharing their attributes, experiences, and favorite things with
others in the class, teachers planned to invite students to reflect
privately, through journaling, drawing, generating gesture, or
using objects metaphorically to tell a story or share about a
feeling or experience.

Four teachers were inspired by a song-based video describing
how everyone has different virtues. They shared they would
ask students to identify and explore their own virtues. One
explained, “I really think it’s important for students to develop
a sense of themselves.” Another would assign students to identify
“anchors” in their lives—people who provide needed support—
and consider what virtues they have. After identifying that
person’s strengths, students would create a metaphor for that
person, write about how that person’s virtues shine through
actions, and consider the potential of their own virtues in their
lives and the world around them.

Drawing a selfie, or a quick doodle to represent a feeling
or attribute among many other ideas, is another common tool
teachers adapted to help students explore their strengths and
attributes. One teacher planned to instruct students to draw
selfies in response to specific prompts, such as, “What is your
ideal self?” and “What is one goal you can accomplish within the
next week?” Teachers planned to prompt students to use selfies to
provide an update on the goal and a reflection on the process of
setting and working toward the goal. Similarly, two teachers who
planned activities about virtues would ask students to reflect on
new virtues they develop throughout the school year and reflect
on their growth.

Using Creative Routines to Support Well-Being
According to teachers, distance learning and the conditions of a
global pandemic that precipitated school closure caused distress
for students. The difficulty for teachers to connect and care
for students only exacerbated the issue. One teacher lamented,
“Checking in with students is so much harder no[w] that we are
not face-to-face.” In total, 25% of developed activities specifically
aimed at supporting students’ mental health and emotional well-
being. One teacher explained, “Learning where the kids are at
and how they are feeling through art will help them process the
difficult circumstances many of my students and their families
face.” She planned to use self-portraits and “Who Am I?” and
“How am I Feeling?” journaling activities in her classroom this
fall. Another teacher created the metaphorical Drop Off Your
Luggage activity to enable students to regularly reflect on their
heaviest thoughts, feelings, and experiences. Students would write
one or two ideas down on a piece of paper, put that paper on the
floor, and let the teacher or class know what they need “to keep
that thought dropped off” for the remainder of the class. Students
would not be asked to share specifics about their “luggage,” but
they would be asked to let the teacher know if they need a
“check-in afterward, a distraction, space, [or] compassion.”

Similarly, another teacher planned to implement a daily
activity called the Mental Health Check-in. “Students complete
a form that has the metaphor cards on it and they are asked to

relate to one of the cards and describe why.” Metaphor Cards,
a technique presented in the Foundation Course, help students
generate metaphor about any abstract idea or feeling by selecting
an object or scene from a variety of cards that best represents what
they are thinking about. The teacher explained, “I am prioritizing
the check-ins because it is such an important part of my job. I
teach middle school students and they are faced with so many
pressures and changes every day and sometimes they are not
sure how to express themselves.” This difficulty is exacerbated
by current events and distant learning, which only reinforces the
need for mental and emotional awareness and care.

DISCUSSION

The results of this mixed methods study shed light on two aspects
of the teacher experience in the COVID-19 pandemic. First,
quantitative results specify the relationships between teachers’
creative beliefs and affect and their well-being in teaching
during the early phase of the COVID-19 shutdown. Second,
qualitative results indicate the effects of the shutdown on creative
opportunities for their students, causes of teacher stress, and
the creative adaptations teachers generated to enhance distance
learning based on 30 h of training.

Integrating Quantitative and Qualitative
Results
Quantitative results highlight specific relationships important to
future research and development focused on teacher creativity
and well-being during times of crisis. Because these analyses are
correlational and cross-sectional, directionality of any potential
influence remains inconclusive. It is plausible and likely, in some
cases, that factors of well-being have a reciprocal effect on creative
beliefs, affect, and attitudes. (a) Creative self-efficacy in teaching
may support teacher buoyancy in the face of setbacks. (b) Creative
growth mindset may support teachers’ general positive affect in
teaching. (c) Lowered creative anxiety may support the reduction
of secondary traumatic stress and general negative affect in
teaching. (d) Environmental support and encouragement for
creativity in schools may be foundational for teacher well-being
by enhancing teachers’ dispositional joy, general positive affect,
and reducing general negative affect. Importantly, perceived
support was unrelated to key creative beliefs and affect.

Qualitative results helped to clarify and extend these findings
in important ways. Given that 23% of teachers actually felt
the pandemic enhanced their creativity in teaching based on
their open-ended responses and the conditions under which
teachers selected into the program, it may not be surprising
that teachers reported high levels of adaptive creativity factors
and low levels of maladaptive factors in the quantitative results.
For instance, this cohort of teachers held higher creative
growth mindset and lower creative fixed mindset than another
similar sample of teachers in other research (Anderson et al.,
under review). Generally, teachers found that COVID-19 and
distance learning had negative effects on their capacity to build
supportive relationships with students, on students’ equitable
access to creative opportunities, and on the overall well-being
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and academic engagement of students. The majority of teachers
experienced greater stress and a stifling and stunting of their
creative potential in teaching.

Qualitative responses aligned with the quantitatively derived
relationships between creative self-efficacy and buoyancy in
teaching, between creative growth mindset and positive affect in
teaching, and between creative anxiety and secondary traumatic
stress. The confidence and willingness to take risks in the face
of such a massive creative challenge as distance learning related
to teachers’ well-being. If teachers felt anxious to have to think
of new ways to reach and engage students, they also experienced
greater stress, including how secondary traumatic stress aroused
feelings of guilt and hopelessness, as if they had abandoned their
students. In this way, approaching the challenge with a creative
growth mindset, lower anxiety, and greater self-efficacy may be
protective of teacher well-being.

As the quantitative results suggested, supporting and
encouraging creative development of teachers during times
of crisis and uncertainty, such as distance learning due to the
COVID-19 pandemic, could be a key to unlock adaptability and
resilience to meet this extraordinary demand. Survey items for
environmental support targeted the school placing high value
and priority on creative development of students (Rubenstein
et al., 2013). When teachers felt this support, their overall well-
being and joy was also higher. Teachers did not suggest much
collaboration among colleagues in the open-ended responses
about the experience in the early stages of the school shutdown.
However, in several cases, the creative adaptations generated at
the conclusion of their summer training included collaborations
across multiple teachers to generate more consistent creative
opportunities for students. The focus of their adaptations also
honed in on the social and emotional wellness of their students
or focused on building community and shared story through
playful metaphors about their experience together.

Training Teachers to Be Creative (and
Less Stressed) in Crises
All participants who were available to engage in the virtual
Summer Institute received the support, modeling, and guidance
to ideate creative adaptations for distance learning that would
engage their students’ creativity and support social-emotional
wellness. Described earlier, the Foundation Course focused on
teachers’ understanding and beliefs about creativity with the
aim of establishing adaptive beliefs and attitudes toward creative
challenges by scaffolding creative thinking and behaviors through
basic routine exercises. Extensive research from international
contexts highlights the powerful role teachers’ beliefs about
creativity play in actual creative teaching and learning in
the classroom (Bereczki and Kárpáti, 2018). A previous study
looking at teacher change and classroom implementation (pre-
pandemic) suggests this approach to training may be highly
effective (Anderson et al., under review). Based on teacher
adaptations in this current study, it appears important to make
any type of training, whether virtual or in-person, a mix
between theoretical and experiential, offering adaptive beliefs and
perspectives alongside routines and exercises that can be applied

immediately. Given the overarching role of environmental
support for creativity, it may be important for administrators to
engage in this kind of training, as well, to increase awareness,
understanding, and encouragement.

Conceptually related to creative anxiety, higher tolerance for
ambiguity may help reduce the effects of secondary traumatic
stress, but results indicate that any unique contribution of
tolerance for ambiguity on lower stress was explained by general
creative anxiety. Creative anxiety arises when facing undefined
and unstructured challenges, which conceptually relates to
how teachers face and manage the potential stress of caring
for students experiencing trauma. Secondary traumatic stress
includes the emotional arousal, intrusion of stress into daily
life, and avoidant behaviors related to that stress (Bride et al.,
2004). It is plausible that being able to deal with the anxiety of
having to respond creatively in moments of uncertainty could
produce adaptive responses that would be relevant to managing
the intrusion, arousal, and avoidance of secondary traumatic
stress. For instance, teachers who work with students facing
issues of homelessness may find creative ways to support students
and remain mindful of what they can and cannot control.
Creative action can be considered agentic and metacognitive
(Karwowski and Beghetto, 2018; Anderson and Haney, 2020), so
it makes sense that other creative resources, such as associative
and divergent thinking, beyond those included in this study,
could facilitate management of this kind of stress for teachers.
These results are only cross-sectional and correlational and
need more rigorous longitudinal analyses to understand unique
contributions of each factor, stability across time, effects of
interventions, and mechanisms of change.

Future Directions
Reviewing the quantitative results from this study illustrates
a theoretical model about creative beliefs, affect, and attitudes
and general teacher well-being that should be studied further.
For instance, past research suggests that buoyancy in the
face of typical setbacks for students mediates the role of
predictive factors, such as self-efficacy, and the resilience to face
more chronic forms of adversity (Martin and Marsh, 2009).
In this current study, buoyancy in teaching demonstrated a
substantial positive relationship with teachers’ joy and a negative
relationship with negative affect and secondary traumatic stress.
Incorporating those results with prior research presents a model
where creative self-efficacy in teaching supports teacher buoyancy
which, in turn, reduces negative affect and stress and boosts
joy—especially during times of great uncertainty. Longitudinal
research will be needed to test this model, empirically.

Though correlational, results suggest that lower creative
anxiety may help buttress teachers from the negative emotional
experiences and secondary traumatic stress faced in teaching
during crises like the COVID-19 pandemic. Research about
creative anxiety is still very new (Daker et al., 2019) and suggests
that it may be more pronounced across domains for women.
To date, no interventions have been established to address this
anxiety. It is plausible that helping teachers gain control over this
anxiety could have a positive effect on how they manage crises of
different magnitude and the complex stress experienced by caring
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for students managing trauma. It will be important to learn how
training and interventions for teachers can assuage this form of
anxiety, effectively.

If teachers perceive their school to value and prioritize
students’ creative development, they also appear to experience
more joy in teaching and other types of positive affect, such
as interest, enthusiasm, pride, inspiration, and determination.
Moreover, school climate that encourages students’ creative
thinking also relates to less frequent negative affect among
teachers, such as feeling distressed, upset, guilty, nervous, and
ashamed. Interestingly, perceived support within the external
environment played a stronger role than the internal creative self-
efficacy teachers held. Effects of this environmental support were
substantial in size. Organizational learning research in schools
focused on creativity (Rubenstein et al., 2013; Anderson et al.,
2019) can go further to understand why these perceptions are
related so strongly to aspects of teacher well-being.

The qualitative analyses about teachers’ innovations revealed
that metaphor can play a role in how teachers and students
conceptualize the challenging and abstract circumstances of a
COVID-19 pandemic. Metaphors can be a powerful tool for
sensemaking and motivation. For instance, using the metaphor
of an educational pathway as a “journey” has been shown to
have a positive effect on students’ academic intentions and effort
(Landau et al., 2014). The Foundation Course modeled the use
of a “river journey” to describe the teachers’ own experience in
creative development, which seeded teacher innovations, such
as having students create a “Metaphorest” in class, gathering
metaphor for content they were learning. The Foundation Course
focused on metaphor as an important creative learning tool,
inherent in the way we think and make sense of the world across
cultures and contexts. The role of metaphor in creative teaching
and learning, especially in making sense of and managing the
stress of crises and uncertainty, is a promising area for research
in bridging creativity and education.

LIMITATIONS

The quantitative survey data were correlational and cross-
sectional with a relatively small sample, so analyses are limited
in their scope and relationships are largely exploratory. It is not
possible to distinguish directionality in the potential influence
between creativity and well-being factors within this study. Given
that the survey used self-report measures with Likert or frequency
scales, results may face issues of monomethod bias, though
the lack of statistically significant correlations between many
factors makes this possibility appear less of a threat. Teachers
self-selected into this study by voluntarily signing up for the
Foundation Course, indicating they likely had a pre-existing
interest in creativity. Teachers were also predominantly from
rural areas, indicating that some aspects of their experience may
not generalize to a more urban context. This study was limited in
the range of creative resources included and did not incorporate
cognitive and behavioral aspects of creativity. Future studies on
this topic would be enhanced with additional dimensions of
creative potential, such as divergent thinking originality.

CONCLUSION

Teacher beliefs, affect, and attitude toward creativity and their
sense of environmental support for student creativity in their
school play a role in their emotional well-being, their secondary
traumatic stress, their buoyancy, and their state of joy in
teaching. However, teachers’ freedom and encouragement to be
creative in their work has not been prioritized in education
(Glaveanu and Beghetto, 2017), and that may come at a cost
to their well-being in their work and their resilience in the
face of crises, such as the COIVD-19 pandemic. Distance
learning through the pandemic added stress to teachers’ lives
and negatively affected the capacity of most teachers to provide
creative learning opportunities. Still, a quarter of teacher
participants recognized that the conditions of the pandemic
energized their own creativity. Moreover, when teachers were
supported with training and materials to innovate and adapt
creative learning routines to distance learning, most teachers
generated ideas aimed at supporting students’ creative and social-
emotional development, simultaneously. This study adds to the
growing research base describing how creative development
of teachers and school support for creativity nurtures teacher
longevity and engagement in this challenging but rewarding and
consequential profession.
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In a bid to curb the spread of COVID-19 in 2020, several countries implemented
lockdown procedures to varying degrees. This article sought to examine the extent to
which country-level strictness, as measured by the Government Response Stringency
Index (2020), moderated the relationship between certain cultural dimensions and
estimates of national innovation. Data on 84 countries were collated for Hofstede’s
cultural dimensions (2015), and from the Global Innovation Index (2020). Owing to the
robust relationships between innovation and the dimensions of uncertainty avoidance,
power distance, and individualism, these were used in moderation analyses. In general,
power distance was inversely related to innovation, whereas individualism was directly
related to it. Results indicated that collectivist and high power distance countries
showed lower innovation, irrespective of levels of government stringency as a response
to COVID-19. On the other hand, among individualistic and low power distance
countries, lower innovation was associated with increased stringency (e.g., blanket
restrictions on movement). Higher innovation was observed when such countries had
a less severe government response. The dimension of uncertainty avoidance was
not significantly associated with innovation at the country level. The implications of
lockdowns on general innovation, its inputs, and outputs are discussed in the context
of cultural dimensions and country-level policies.

Keywords: COVID-19, creativity, cultural dimensions, innovation, pandemic, stringency index

INTRODUCTION

On March 11, 2020, the World Health Organization characterized COVID-19 as a global pandemic.
At the time of this writing (December 2020), over 75 million cases have been reported and over
1.5 million deaths have been recorded (Dong et al., 2020). Combating the spread of the virus
entails enforcing strict social distancing measures, with most national and local governments
implementing lockdowns and stay-at-home orders.

In this context, the Oxford COVID-19 government response tracker (Hale et al., 2020) identified
nine distinct factors pertinent to lockdowns, which assess the overall stringency of the measures.
These include closing of schools, closing of workplaces, cancelation of public events, restrictions on
gatherings, closing down public transport, restricting movement with notifications to stay at home,
and restrictions on overall travel. While citizens are permitted access to essential services (such
as grocery and pharmacy stores) in most countries, there are typically strict requirements such as
maintaining social distancing and restrictions on the number of people who can visit a store at
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a time. Higher stringency is directly associated with reducing the
overall mobility of individuals across the board. For instance,
Hussain (2020) found that a country’s successful performance
on social-distancing has been associated with higher stringency
levels therein. Strict interventions were also associated with
bringing about behavioral changes within citizens to implement
social distancing in various countries (Morita et al., 2020).
Simulated models and observations of limited country-level data
allude to a reduction in overall cases and better control of the
pandemic, if strict measures are implemented and adhered to
(e.g., Gatto et al., 2020; Tian et al., 2020).

Stringency of government measures has also been found
to be associated with a reduction in stock market returns
(Ashraf, 2020), as well as a slowdown in other measures of
economic activity such as energy consumption, mobility, and
industrial production (Deb et al., 2020). Furthermore, as policy
stringency associated with COVID-19 varied by the national
capacity to implement it, it is likely to have had diverse
effects on outcomes across countries (Capano et al., 2020).
Early estimates suggested a nearly 10 percent reduction in
economic activity across Europe and Central Asia (Demirguc-
Kunt et al., 2020). Thus, government measures to contain
mobility, ensure social distancing, and mask-wearing (non-
pharmaceutical interventions) are likely to have constrained the
opportunities for innovation in the short run.

Confinement and Innovation
Overall stringency of lockdown measures directly or indirectly
leads to home-based confinement, with social isolation being
a predominant consequence. Being confined in this manner
could cause boredom and have repercussions on one’s mental
health, including stress, anxiety, depression, and PTSD (Huang
and Zhao, 2020; Shevlin et al., 2020; Tang et al., 2020; Torales
et al., 2020). Even when a household is not directly impacted
by COVID-19, there may still be stressors associated with
perceptions about the current situation, or economic and
other concerns that have resulted from the pandemic. Such
worries may be exacerbated by imposition of self-isolation (Sabat
et al., 2020). Higher uncertainty may also be detrimental to
mental health, causing excessive stress, frustration, and anxiety
(Schwartz, 2004).

Engaging in creative processes1 and activities is one way of
relieving such negative affect. The rise in everyday creativity
during this time is evident through general social media content,
where more and more individuals are showcasing their at-home
talents, including novel ways to experiment with daily tasks like
taking out the garbage (Kapoor and Kaufman, 2020). Research on
creativity within a sample of undergraduate students found that
engaging in dance/art therapy was associated with having more
positive coping mechanisms (Logan, 2016). Whereas everyday

1Such cognitive processes comprise original ideation and other relevant mental
operations (e.g., Wallas, 1926; Mumford et al., 1991). These creative processes
are a pre-requisite for innovative behavior, which is conceptualized within
socioeconomic frameworks as the execution of creative ideas (see also Amabile
et al., 1996). Throughout the article, research on creativity is reported at the
individual psychological level, unless otherwise specified, whereas research on
innovation is reported at the group or national level, unless otherwise specified.

creativity has been found to predict positive emotions within
an adult population (Conner et al., 2018), creativity in the form
of indulgence in poetry-writing is also a helpful coping strategy
in lockdown (Carroll, 2005). Moreover, creativity has been
found to be a potential protective factor for overall household
resilience, particularly in times of prolonged isolation (e.g.,
Verger et al., 2020). Given its affective benefits, it is imperative
that individuals are able to engage in creative activities within a
constrained environment. Moreover, feelings of boredom within
pandemic-related isolation can potentially deter adherence to
safety-measures (Martarelli and Wolff, 2020; Wolff et al., 2020),
which is why creative engagement could directly buffer against
the effects of the pandemic.

Data also suggest that national creativity and innovation
parameters are interlinked with overall subjective well-being at
the country level (Kapoor and Tagat, 2017). Studies comparing
country-level innovation and creativity are often conflicting,
with some contending that Eastern countries are likely to score
lower on overall creativity as compared to western nations
(Xie and Paik, 2018). This is often attributed to the cultural
make-up of these nations and the classic individualism versus
collectivism argument (Hofstede’s dimensions; Hofstede, 1984).
Complementing evidence suggests that Western countries value
novelty, whereas Eastern countries value usefulness (Morris
and Leung, 2010). This was also observed empirically wherein
American and Taiwanese teams were found to be equally original
when generating ideas. However, Taiwanese teams tended to
discard novel ideas, whereas American teams were likely to
further develop such thinking (Liou and Nisbett, 2011). These
parameters suggest that perceptions toward innovative and
creative output vary cross-culturally. Therefore, understanding
innovation requires looking at the bigger picture, within the
context of culture.

Cultural Dimensions and Innovation
According to Hofstede (2011), culture is a “collective programing
of the mind that distinguishes the members of one group or
category of people from others” (p. 3). This indicates that culture
is a group-determined, collective phenomenon with certain
defining characteristics. National culture has been theorized to
differ along power distance, uncertainty avoidance, individualism
versus collectivism, masculinity versus femininity, long term
orientation, and indulgence versus restraint (Hofstede et al.,
2010). Zha et al. (2006) contend that cultures differ in the
extent to which they value and nurture creative potential in their
citizenry. They concluded that culture influences such potential
in four ways: how it is defined, the process or means by which
it occurs, the domains it is likely to influence, and the degree
to which it is nurtured (see also Sternberg and Lubart, 1996).
This has been found to be especially true for power distance,
uncertainty avoidance, and individualism versus collectivism
(Shane, 1993).

Power distance refers to the extent to which less powerful
members of social units (such as organizations and families)
accept and expect that power is distributed unequally (Hofstede,
2011). East European, Latin, Asian, and African countries, being
more power distant, value obedience to a greater degree as
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opposed to German, English-speaking Western countries that do
not have a strict policy on the use of power.

Uncertainty avoidance or ambiguity tolerance indicates the
extent to which a culture programs its members to feel
either uncomfortable or comfortable in unstructured situations
(Hofstede, 2011). Herein, cultures differ in the extent to
which unstructured situations are perceived to be an inherent,
continuous threat in life, and differ in the use of strict behavioral
codes, laws and rules, and disapproval of deviant opinions to
minimize such uncertain situations.

The dimension of individualism versus collectivism refers to
“the degree to which people in a society are integrated into
groups” (Hofstede, 2011, p. 11). Herein, cultures differ in the
extent to which they emphasize group values and personal (for
example, Western countries are individualistic) or group benefits
(for example, Eastern countries are collectivistic).

Past literature has consistently noted the vital role played by
culture in determining creativity and innovation (Westwood and
Low, 2003; Shah, 2013; Hermida et al., 2019). Khan and Cox
(2017) suggested that societies displaying higher individualism
and indulgence, and lower masculinity were associated with more
innovation (as measured by the Global Innovation Index; GII).
Along with individualism (which has been linked with the size
of the creative industry, Rinne et al., 2013), femininity, long-
term orientation, indulgence, and low uncertainty avoidance
were found to be key in aiding innovation (Prim et al., 2017).
Further, lower uncertainty avoidance has been deemed necessary
for innovation because innovation required tolerance for risk
and change (Shane, 1993; Efrat, 2014). Higher individualism and
lower power distance also contributed to innovation; the former
due to its association with greater autonomy, independence,
and freedom that facilitates creative thought (Shane, 1993), and
the latter owing to the rejection of established social order and
distribution of power (Shane, 1993; Varsakelis, 2001; Efrat, 2014;
Xie and Paik, 2018).

Similarly, people primed for individualism (by asking
questions about themselves and why it was advantageous to
“stand out” of a group) showed greater group creativity than
those primed for collectivism (by asking them questions about
the social groups they belonged to and why it was advantageous
to “blend in” in those groups; Goncalo and Staw, 2006). However,
creativity present at the individual psychological level may
not necessarily manifest at the country level within collectivist
nations due to the lack of opportunity for people to freely
express themselves. Moreover, there may be several barriers
to creative expression if individuals are overly cautious about
sharing their ideas, fearing rejection by those in power within a
hierarchical structure.

Sarooghi et al. (2015) conducted a meta-analysis of 52
empirical studies with an aim to examine the link between
creativity and innovation. Using regression analyses, they found
that creative ideas are more often turned into innovative outputs
at an individual level. Several studies indicate that collectivistic
cultures are more likely to be successful in achieving innovation
from creative ideas (see also Jones and Davis, 2000). Results
also revealed that a moderate level of uncertainty avoidance
is key to converting creativity to innovation, suggesting that

moderate risk-taking and ability to overcome resistance may
be instrumental in maximizing this relationship. Therefore,
moderate levels of risk-taking and an ability to overcome
resistance to change are inferred to be critical to not only idea
generation, but also implementation (Sarooghi et al., 2015).

The Present Study
Governments all over the world have adopted different strategies
to contain the spread of COVID-19. At the very least, most
of these measures have led to restricted mobility of people,
spawning a sharp and sudden reduction in human activity,
particularly productive economic activities (Bonaccorsi et al.,
2020). However, such restrictions and stringency can have
unintended consequences on innovative and creative behaviors,
particularly at the national level. For example, in Germany, lack
of clarity on government intervention stifled innovation from
startups (Kuckertz et al., 2020). With respect to the current
situation, a novel and life-threatening one, innovation is required
in many facets including the provision of timely public health
care responses (Cohen and Cromwell, 2020; Guest et al., 2020).
Therefore, it is vital that creativity and subsequent innovation do
not dampen during the pandemic as they are powerful strategies
to buffer against decline in well-being. Additionally, government
responses will need to consist of novel legal tools to ensure
breadth as well as strength in dealing with COVID-19 (Parmet
and Sinha, 2020). This indicates the need for creativity and
innovation not only from national citizenry, but also policy
actors and governments (Azoulay and Jones, 2020). However,
stringency is likely to impact original output at such a time,
perhaps more so for cultures that do not encourage creativity or
innovation to a great extent.

Although past research has examined how cultural dimensions
relate to individual and national creativity and innovation,
findings were inconsistent (Harzing and Hofstede, 1996;
Westwood and Low, 2003; Rinne et al., 2013; Sarooghi
et al., 2015). Furthermore, the relationship between government
policies and innovation remains ambiguous, especially in the
context of a global pandemic. Layos and Peña (2020) argued that
countries with well-established and efficient innovation systems
may be expected to respond to a global health crisis better
than others, owing to greater institutional preparedness, scientific
knowledge, and favorable economic conditions.

Therefore, we propose a model that may help examine the
interplay of cultural dimensions with stringency of policy, which
may in turn influence the overall impact on national creativity
and innovation. The primary aim of this investigation was to
determine the associations between specific cultural dimensions
and country-level indices of innovation.2 The values of low power
distance, low uncertainty avoidance, and high individualism
propagate the expression and sampling of novel ideas. These
values foster exploration of counter-normative and alternative
ideas, reduce the pressure to conform, and reduce ambiguity-
induced anxiety (Kwan et al., 2018). Further, we proposed

2The most updated data on the Global Creativity index (GCI) were available for
2015 (Florida et al., 2015). Therefore, GCI data were not used in the current
analyses. However, theoretically we assume that stringency would moderate the
relationship between cultural dimensions and creativity as well.

Frontiers in Psychology | www.frontiersin.org 3 February 2021 | Volume 12 | Article 59335977

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-593359 January 28, 2021 Time: 17:57 # 4

Kapoor et al. Stringency, Culture, and Innovation

that national-level stringency as a response to the COVID-19
pandemic would moderate these relationships, based on the
aforementioned literature.

The overall model is presented in Figure 1. Here, the
relationship between cultural dimensions and national
creativity/innovation is determined on the basis of past
literature. For instance, it is assumed that uncertainty avoidance
and power distance are inversely related to innovation, whereas
individualism is positively related to innovation (Shane, 1993;
Efrat, 2014). As formulation of the stringency index has emerged
recently owing to the varied state responses to the COVID-19
pandemic, we propose that the level of stringency imposed
within a country will influence the magnitude of the relationship
between specific cultural dimensions and national innovation.
The index may not explain why this relationship exists, and
will therefore not constitute a mediation. Yet, the index may
explain how much the relationship changes as a result of the
level of constraints on mobility, business, and travel. Moreover,
different nations have had varying responses to the pandemic in
terms of their confinement strategies. This variation is likely to
capture cultural, sociopolitical, and economic disparities as well.
In the context of the current model, creative industries, which
are primary contributors to the creative economy and thereby
innovative output, are likely to have suffered setbacks as well
(Comunian and England, 2020).3

Thus, the following hypotheses were proposed:

H1: The stringency index moderates the inverse relationship
between uncertainty avoidance and scores on the GII index,
as well as GII inputs and outputs.
H2: The stringency index moderates the inverse relationship
between power distance and scores on the GII index, as well as
GII inputs and outputs.
H3: The stringency index moderates the direct relationship
between individualism and scores on the GII index, as well as
GII inputs and outputs.

MATERIALS AND METHODS

Data Sources
Data on cultural dimensions (2015) comes from an earlier time
period as compared to the data on innovation and stringency
(2020). Thus, this study examines the moderating effect of a
current moderator (stringency) on hypothesized relationships
between cultural dimensions and global innovation; all data is
collated at the country-level.

GII
Data on innovation were extracted from the Global Innovation
Index (Dutta et al., 2020), which presents current trends in
innovative behavior across 131 economies. The GII emphasizes
the execution, implementation, and valuation of creative ideas,
taking values between 0 and 100, with scores closer to

3The measurable aspects of the creative economy are typically captured within
innovative outputs; for example, creative goods and services such as movies and
music (Dutta et al., 2020).

FIGURE 1 | Theoretical model depicting the relationship between cultural
dimensions and national creativity/innovation, moderated by the stringency
index.

100 indicating higher country-level innovation.4 The GII also
provided sub-indices of inputs and outputs of innovation. The
former includes five pillars: institutions, human capital and
research, infrastructure, market sophistication, and business
sophistication; the latter includes knowledge and technology
outputs and creative outputs. The parameters within the sub-
indices provide a direct, official measure of innovation that
captures both the environment within which innovation takes
place as well as the result of innovative activities (Dutta et al.,
2020). The average of the sub-indices comprises the overall GII
Index. The GII 2020 dataset represents the most recently available
data on this index.

Stringency Index
Data on government measures of stringency were taken from the
Oxford COVID-19 Government Response Tracker’s Stringency
Index (OxCGRT; Hale et al., 2020). The index consists of nine
components, each measuring a different aspect of government
stringency in response to the coronavirus. This paper uses the
average value of the stringency index between January 1, 2020
(the earliest date that the index is available) and September 1,
2020 for each country to remain consistent with the GII data.
It can take values between 0 and 100, with 100 representing the
highest level of stringency imposed by a government.

Cultural Dimensions
Data on cultural dimensions were obtained from Hofstede’s
Cultural Insights for 2015 (Hofstede Insights, 2020). The six
dimensions on which data were available included (a) power
distance; (b) individualism; (c) masculinity; (d) uncertainty
avoidance; (e) long-term orientation; and (f) indulgence. Scores
along these indices took values between 0 and 100, with a higher
score indicating a stronger cultural parameter for each country.
This data was then merged with the metrics from the GII and
OxCGRT to generate a dataset for analysis.

RESULTS

Table 1 displays descriptive statistics for the measures used in the
present study. Table 2 presents zero-order correlations between

4It is important to note that over 70% of the data used in the GII innovation
measures comes from 2018 to 2019, which precedes the onset of the COVID-19
pandemic.
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TABLE 1 | Descriptive statistics for innovation indices, cultural dimensions, and
the stringency index.

Variables N M SD Min Max

GII 141 34.02 12.59 13.56 66.08

GII – Inputs 141 43.42 12.47 19.85 70.20

GII – Outputs 141 24.62 13.29 6.470 62.75

Uncertainty avoidance 108 64.39 21.27 8.00 100.00

Power distance 108 65.09 20.68 11.00 100.00

Individualism 108 38.33 21.54 6.00 91.00

Stringency index 171 52.79 12.36 10.69 74.80

GII, Global innovation index.

TABLE 2 | Zero-order correlations between study variables.

1 2 3 4 5 6 7

1. GII 1

2. GII – Inputs 0.98*** 1

3. GII – Outputs 0.98*** 0.91*** 1

4. Uncertainty
avoidance

−0.11 −0.10 −0.12 1

5. Power distance −0.57*** −0.56*** −0.55*** 0.18 1

6. Individualism 0.70*** 0.68*** 0.69*** −0.12 −0.64*** 1

7. Stringency index −0.21* −0.19* −0.22* 0.04 0.40*** −0.33*** 1

*p < 0.05; ***p < 0.001.
GII, Global Innovation Index.

innovation, cultural dimensions, and the stringency index. The
GII index, its inputs, and outputs were strongly and positively
correlated. All innovation measures were inversely related to
power distance, but directly to individualism. Further, higher the
stringency in a country, lower was the innovation. To standardize
the variables, z scores were computed and used in subsequent
moderation analyses.

Data were analyzed using the Stata 16.1 and reproduced
using the PROCESS macro on SPSS 23 (Hayes, 2017).
Table 3 presents the moderation results, indicating significant
interaction effects between stringency and cultural dimensions
when predicting innovation indices. Contrary to expectations,
uncertainty avoidance was not associated with innovation at
the country-level (H1). The analysis indicated that 41% of the
variance in GII was attributable to the main and interaction
effects of power distance and stringency, F(3, 80) = 18.70,
p < 0.001, R2 = 0.41; about 40% of the variance in GII inputs was
explained by the same main and interaction effects, F(3, 80) = 18,
p < 0.001, R2 = 0.40; and 39% of the variance in GII outputs was
accounted for by power distance and stringency, F(3, 80) = 17.05,
p < 0.001, R2 = 0.39 (H2). When individualism and stringency
predicted the indices, 60% of the variance in GII, F(3, 80) = 39.65,
p < 0.001, R2 = 0.60, 58% of the variance in GII inputs, F(3,
80) = 36.81, p < 0.001, R2 = 0.58, and 57% of the variance in GII
outputs, F(3, 80) = 35.30, p < 0.001, R2 = 0.57, was attributable to
the main and interaction effects (H3).

Lower power distance and higher individualism predicted
greater innovation; moreover, stringency was a salient moderator
in the relationship between culture and innovation. The
interaction plot (Figure 2) indicated that innovation in countries

TABLE 3 | Regression analysis predicting innovation indices from cultural
dimensions, as moderated by the stringency index.

GII GII – Inputs GII – Outputs

Variables B SE B SE B SE

Uncertainty avoidance −0.09 0.11 −0.07 0.11 −0.09 0.11

Stringency index −0.39** 0.12 −0.37** 0.12 −0.40** 0.12

Uncertainty avoidance ×

stringency
−0.09 0.13 −0.07 0.13 −0.12 0.13

Power distance −0.55*** 0.09 −0.54*** 0.09 −0.53*** 0.09

Stringency index 0.16 0.11 0.14 0.11 −0.17 0.11

Power distance ×

stringency
0.25* 0.12 0.23 0.12 0.25* 0.12

Individualism 0.69*** 0.07 0.67*** 0.07 0.67*** 0.07

Stringency index −0.16 0.09 −0.14 0.09 −0.17 0.09

Individualism × stringency −0.26* 0.10 −0.26* 0.11 −0.25* 0.11

N = 86.
*p < 0.05; **p < 0.01; ***p < 0.001.
GCI, Global creativity index; GII, Global innovation index.

high on power distance was not associated with stringency
levels. However, as stringency increased in countries low on
power distance, it was associated with lower general innovation
as well as outputs. Similarly, Figure 3 displays the interaction
plot between individualism and stringency with the innovation
indices. Here, countries with low levels of individualism were
associated with lower innovation regardless of stringency. Yet, in
highly individualistic countries, greater stringency was related to
lower overall innovation, inputs, and outputs.

The same moderation analyses were also run with country-
level controls from the World Bank Data and World
Development Indicators (age dependency ratio, sex ratio,
proportion of urban population, literacy rate, adjusted net
national income, and 7-day rolling average of new cases per
million per day). However, results indicated that adding the
controls crowded out the moderating effect of stringency on
the relationship between cultural dimensions and innovation
(see Supplementary Tables S1–S3). In these models, literacy,
national income, and a greater proportion of males contributed
to overall innovation scores. Thus, the moderating effect of
stringency was not statistically robust as other predictors of
innovation took precedence in explaining variations in GII in
the full models.

DISCUSSION

The onslaught of the COVID-19 pandemic is continuing across
the world, unabated. Governments are grappling with how to
handle the public health crisis and many countries have imposed
strict restrictions on the mobility of their citizens to contain
its spread. The outbreak has also severely halted economic
activities in nearly all affected countries (Frey et al., 2020).
Moreover, this applies to creative and cultural industries, with
marked slowdowns in the creative economy (e.g., Comunian and
England, 2020). As the pandemic touches new highs every week
globally, distress levels rise, prompting individuals, communities,
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FIGURE 2 | Interaction effect between levels of stringency and Power Distance on innovation indices.

FIGURE 3 | Interaction effect between levels of stringency and Individualism on innovation indices.

and nations to embark on creative endeavors to make meaning of
the ongoing crisis (Kapoor and Kaufman, 2020). Further, there is
a large potential for healthcare researchers and policymakers to
be creative and innovative in overcoming the pandemic (Cohen
and Cromwell, 2020). Against this background, the purpose of
this study was to examine how different levels of stringency
of government response to COVID-19 interact with certain
cultural dimensions in impacting innovation at the country level.
Specifically, the findings indicated that stringency moderated
the inverse association between power distance and innovation
indices, and the direct relationship between individualism and
these indices. The dimension of uncertainty avoidance was not
related to global innovation, contrary to the first hypothesis.

Power Distance
Past research has associated high power distance with lower
levels of national innovation (e.g., Shane, 1993; Efrat, 2014).
Individuals in such countries accept and expect that power
will be distributed unequally and often follow a hierarchical
structure. For instance, Kirkman et al. (2009) found power
distance orientation to consistently predict citizens’ perceptions
of a leader’s fair decision-making in both low (United States)
and high (China) power distance countries. Extrapolating this
finding, it is likely that government actions are not independent
of citizens’ expectations. Further, high power distance could
impede original thinking and ideation at the individual and
national level. In a similar vein, results from this investigation
found that high power distance countries had lower innovation,

regardless of the extent of government-imposed stringency. It is
possible that citizens in such countries hold high expectations
from their governments, expecting them to respond as authority
figures in handling the situation.

On the other hand, if a country were low on the power
distance dimension, but had higher levels of stringency, it was
associated with lower national innovation. It is plausible that such
nations were unaccustomed to their governments taking strict
measures to curb movement and enforcing stay-at-home orders,
thereby negatively impacting productive innovative behaviors. It
is also possible that citizens in such countries perceive greater
stringency by their government as an uncertain aspect of dealing
with crisis (Baker et al., 2020). This reduction in innovation
was not observed in other low power distance countries with
lenient measures to combat the pandemic. When government
measures are less severe, citizens may be less burdened with
adapting to new changes or routines, thereby enabling them to
continue partaking in innovation and creative actions. Overall,
the results indicated adverse consequences for global innovation,
particularly in countries that had stricter government responses
in low power distance countries.

Individualism-Collectivism
Similarly, high individualism has been associated with higher
levels of national innovation (e.g., Khan and Cox, 2017),
implying that higher collectivism is related to lower levels of the
same (but see Sarooghi et al., 2015). More collectivist cultures
represent interdependent social structures, preferring a sense of
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community over individual needs, and putting others before
themselves. Corresponding patterns in the interaction with
stringency levels were observed for this cultural dimension as
well – irrespective of the levels of stringency, collectivist countries
had lower innovation. Research has suggested that social
behavior (contingent on culture) may serve as an antipathogenic
defense system. These behaviors (like, food preferences) are
therefore likely to have proliferated in populations wherein
pathogen prevalence has been high. Culturally, it has been
observed that collectivism, as opposed to individualism, serves
this antipathogenic defense, especially in cultures with higher
prevalence of pathogens. This may be associated with the
sharp out- and in-group distinction and tolerance for deviance
for these two cultural variants wherein outgroup members
are seen as potential carriers of pathogens (Fincher et al.,
2008). Further research revealed that conformity found in
collectivistic cultures partially mediates the relationship between
disease prevalence and innovation. Specifically, it was found
that although traditionalist and conformist dispositions, found
in collectivistic cultures, mitigate the threat of infectious disease,
they also dent the opportunities for innovation (Murray, 2014).

Collectivistic cultures predominantly focus on protecting
interests of their in-groups, and may strongly disapprove
deviation from rules and laws that are meant to protect against
the pandemic (Hofstede, 2020). Further, in the middle of a
pandemic, it may be perceived to be risky to deviate from
societal norms to express originality in such cultures. In contrast,
individualistic countries in the sample were more likely to be
innovative when stringency levels were low. Greater severity by
governments can be interpreted as threatening personal freedoms
(Hong et al., 2020) and giving rise to resentment and anger in
such countries (Gan et al., 2020), having negative impacts on
innovative behaviors. Similar to low power distance countries,
individualistic ones with higher stringency may be unfamiliar
with government-mandated regulations that impair the status
quo to such a large extent. Even though a standard lockdown
policy may be in place across countries, their cultural make-up
can determine individual and collective responses to the current
situation. An interplay of lockdown stringency and Hofstede’s
cultural dimensions may have an effect on overall innovation in
this scenario. Collectivist countries high on power distance may
typically find it difficult to innovate due to a threat to the social
hierarchy wherein power redistribution can occur. Conversely,
individualist countries low in power distance where imagination
is rewarded, are likely to be more innovative, but only when
government-imposed stringency is low.

The cultural dimension of uncertainty avoidance has been
inconsistently linked with creative and innovative output (Shane,
1993; Rinne et al., 2013; Efrat, 2014; Sarooghi et al., 2015).
Westwood and Low (2003) point out that although risk-taking
has a bearing on creative processes cross-culturally, it does not
necessarily translate to the concept of uncertainty avoidance.
Yet, individual-level research has identified consistent linkages
between ambiguity tolerance and creativity in varied contexts
(Giarratana and Torres, 2007; Zenasni et al., 2008; Zhang and
Zhou, 2014; Afsar and Masood, 2017). However, creativity and
innovation are often expressed (and measured) differently at an

individual and national level. Country-level studies measured
these constructs in terms of collective output, whereas individual-
level studies are at the liberty to measure them with diverse
tools (such as self-report instruments and performance-based
tasks). The difference between these may contribute to the
variance in results for individual and group level data for
uncertainty avoidance and originality. Moreover, uncertainty
avoidance indicates a desire for personal control wherein one’s
life outcomes can be predicted successfully. Therefore, this desire
can both help and hinder national innovation, resulting in a zero
net effect (Rinne et al., 2013).

The Need for Global Innovation
Now, more than ever, the world needs innovative and
creative solutions to mushrooming problems associated with the
pandemic (Azoulay and Jones, 2020). These range from issues
in healthcare delivery (Harris et al., 2020) to food distribution
(Hawkes, 2020), to the survival of creative and cultural industries
(Putrivi, 2020), as well as the survival of pre-existing services
and businesses. Innovation has played a salient role in the
pandemic until now and will continue to do so until a vaccine
has been invented as well as distributed to a sizable portion of
the population (Woolliscroft, 2020). Efficient and scalable vaccine
distribution is another emerging problem that would require an
innovative approach. Similarly, global economic slowdown has
been a chief outcome of the COVID-19 pandemic; innovative
solutions are needed to jumpstart economies (Greenaway-
Mcgrevy et al., 2020) in the face of future projections of even
further economic damage (e.g., Demirguc-Kunt et al., 2020).

It may also be important to create online spaces to foster
creative and innovative expression to build resilient businesses,
communities, and individuals to cope with the pandemic (see
also Kapoor and Kaufman, 2020). The problem space is becoming
increasingly unique, with civil society organizations, businesses,
and artists having to respond with original solutions to keep
their audiences engaged. Therefore, it is necessary to identify
and acknowledge new problem spaces and areas that demand
innovative solutions, as a response to the ongoing pandemic.
For instance, one cultural and creative industry that has been
directly impacted is music; a report by Seman (2020) outlines the
employment and revenue losses incurred by artists in Denver as a
result of COVID-19. It also highlights the potential ripples caused
in other associated industries, calling on policymakers to respond
in a timely manner to ensure the survival of creative activities.

Although this paper does not argue against the importance
of stringent government responses to contain the pandemic, it
showcases the need to consider such responses in light of a
nation’s cultural ethos and background. Based on the present
analysis, stringency can deter innovative solutions, which are key
in tackling COVID-19.

Limitations and Conclusion
This study was not without its limitations. First, the inclusion
of control variables led to the crowding out of significant
relationships, indicating that the results obtained were not robust.
However, future studies can use the sub-indices of the GII
inputs and outputs to yield more granular analysis; for instance,
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understanding the impact of stringency on specific components
like market sophistication or creative outputs can facilitate the
design of intervention strategies to mitigate against a downturn
in innovation. Second, data from Hofstede’s dimensions were
2015 estimates; acquiring more recent data on these metrics can
result in updated associations between the variables. Third, the
stringency index was computed up to September 1, 2020; this
was done to maintain consistency with the GII data, which was
released in August 2020. Given that the global pandemic and the
response to it have been constantly evolving, subsequent research
can extend this period of analysis. Fourth, this study examined
country-level associations and cannot be used to make inferences
at the individual level. To reiterate, creativity and innovation
are typically assessed from the individual to the country level
and the present investigation can only speak to national-level
innovation. Future research can implement instruments that
assess adherence to stringency measures, cultural dimensions,
and creativity/innovation to explore these relationships for
cross-cultural samples. Subsequent research can also compare
global creativity and innovation indices in the years before and
after the outbreak of COVID-19 to explore temporal changes
in these outcomes.

That said, this investigation provided preliminary evidence for
the moderating effects of stringency on the inverse relationship
between power distance and innovation, and the direct one
between individualism and innovation. It may be useful for
nations to be cognizant of the impacts of their policies on
modern indicators of human development, such as creativity and
innovation (e.g., Nobre, 2016), particularly in their response to
the public health crisis. When cultures that are not accustomed to
adhering to higher authorities, for instance, find themselves in a
strict environment, their innovative activity suffers, among other
outcomes. By acknowledging the effect of culture on the ease or

difficulty of harnessing global innovation and creativity, nations
can adjust the strictness of their COVID-19 response.
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The COVID-19 pandemic resulted in an abrupt change in routines and livelihoods all
around the world. This public health crisis amplified a number of systemic inequalities
that led to populations needing to grapple with universally difficult truths. Yet some
individuals, firms, and countries displayed resilient and creative responses in coping
with pressing demands on healthcare and basic sanity. Past work has suggested that
engaging in creative acts can be an adaptive response to a changing environment.
Therefore, the purpose of this paper is to describe how entities at the personal,
community, and national levels cultivated and expressed creativity in an effort to
make meaning during COVID-19. By overlaying the Four C model of creativity on
such responses, we aim to (a) to connect mini, little, Pro, and Big creative behaviors
with our attempts to make meaning of the ongoing COVID-19 pandemic, and (b) to
suggest how engaging in creative expression can be used to guard against the adverse
consequences of this outbreak. Acknowledging that this time has been and continues
to be distressing and filled with uncertainty, we propose some ways of making sense of
current events by applying original thinking across domains. Further, we propose how
engaging in creativity can serve to buffer against the negative effects of living through
the pandemic.

Keywords: adaptive response, COVID-19, creativity, meaning-making, pandemic

“It is not the strongest of the species that survives, nor the most intelligent. It is the one that is the most
adaptable to change.”

– Charles Darwin

The ongoing COVID-19 pandemic has resulted in 1.4 million deaths and over 58 million
infections worldwide at the time of writing (Dong et al., 2020). These numbers are on the rise, as is
the resultant socioeconomic discord across the globe. This includes criticism of local and national
government policies in response to the pandemic and adverse economic consequences of halting
trade and transport between nations. The year 2020 has been upsetting not only at the global level,
but also closer to home—with individuals, families, and communities bearing the brunt of changes
in daily routines and habits. These disruptions are because some of the primary ways to contain
the spread of the virus are by maintaining physical distance from others, regular hand-washing,
and wearing masks in public. The pandemic has thus had a great deal of collateral damage, such
as stress and fear, even for people who have not become ill (Pfefferbaum and North, 2020). It is
unlikely that we will see major positive changes any time soon.

What does this worldwide event mean in the grand scheme of our lives? Could it plausibly be
a paradigm shift in how humanity views itself and the world or are we waiting for a vaccine to
be developed so that things can return to normal? What does it mean to lose a loved one over
the phone, without the ability to be by their bedside because of the risk of contracting the virus
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in that short span? During such times, it is natural to seek out
meaning in life. There are many pathways and sources of finding
such meaning; one such example is through the act of creation
and engagement in creative pursuits (see also Sligte et al., 2013).
Therefore, the two chief aims of the present work are (a) to
connect different levels of creative behaviors with our attempts
to make meaning of the ongoing COVID-19 pandemic, and (b)
to suggest how engaging in creativity can be used to shield against
the negative consequences of this outbreak. An ancillary objective
is to document the scope and kinds of originality displayed by
laypersons and experts alike during this historical time.

MEANING-MAKING AND CREATIVITY

Many modern theories of meaning-making have their roots in
classic humanist scholars from many decades ago. Maslow’s
(1943) hierarchy of needs culminates in self-actualization, in
which a person is able to fulfill their potential. There are many
ways one can achieve this peak; one path is by utilizing personal
abilities, which can easily include maximizing creativity. Frankl’s
(1946) approach to how people find meaning in their lives derived
from his experiences in concentration camps. He proposed
three ways that people can achieve meaning: (a) creating or
completing a particular task or work; (b) through an experience
or interpersonal connection; and (c) how people face unavoidable
pain and suffering. Lifton (1979, 2011) studied both survivors and
perpetrators of wartime evil and focused on the idea of symbolic
immortality. We are all mortal and must face the prospect of an
inevitable death. As a result, one way we cope is by seeking out
symbolic immortality, or a way of living on even after we die.
Lifton proposed five ways that this path can be reached: (a) having
children; (b) focusing on links to the past and future through our
physical matter; (c) turning to spirituality or religion; (d) deciding
to live each moment to its fullest possible experience; and (e)
emphasizing the impact of one’s work, mentorship of others, and
creative output. The role of creativity in finding meaning is both
explicitly stated and implicitly found in many other components
of both Frankl’s and Lifton’s conceptions.

More recently, Martela and Steger (2016) propose that there
are three key aspects of meaning: Coherence, significance, and
purpose. Coherence is being able to make sense of one’s life,
as opposed to seeing the past as being a series of random and
chaotic events. Significance is seeing value, joy, and connection
in one’s everyday life. Purpose is having plans and goals for
the future. Kaufman (2018) highlighted many ways in which
creativity can serve all three dimensions of this conception of
meaning. It is important to note that across all of these (and
other) models, creativity is but one way to achieve meaning.
Spirituality, empowerment, and benevolence toward others are
equally viable pathways depending on the individual (e.g., Bailey
et al., 2019).

One way to enhance coherence is to engage in what is
often called the “writing cure” (Pennebaker and Beall, 1986;
Pennebaker, 1997). This process entails writing expressively
several times a week about personal, emotional topics. This
writing does not necessarily need to be creative in nature (it could

be keeping a journal, for example), but it needs to have some
element of a narrative (Pennebaker and Seagal, 1999). People
who write under these broad guidelines have been shown to have
notable benefits in both physical and mental health (Travagin
et al., 2015). In general, writing a memoir about one’s past has
often been used as a tool in therapy (Riessman, 2003).

Creativity can help people reach significance in many ways.
Most strikingly, the act of being creative can be enjoyable and
enthralling all on its own, regardless of any specific outcome.
Consider Csikszentmihalyi’s (1996) concept of Flow, in which
one is actively engaged in a pleasurable pursuit. These can
also include athletics or other favorite hobbies, but creative
undertakings are a common way to enter Flow. This sensation of
being immersed in something creative, often losing track of time
and one’s surroundings, can be intensely joyful. Living a life filled
with such pleasures is one way to enhance significance. Similarly,
art-making has been shown to improve one’s mood; as opposed to
the mechanisms of the “writing cure,” art-making helps because
it is fun and distracting (Drake and Winner, 2012, 2013). Finally,
experiencing creative works such as art in the shared presence of
other people (i.e., in a museum) increases feelings of connection
(Smith, 2014).

Creativity can help people feel increased purpose in a variety
of ways. Creative writing can help people articulate better career
narratives that can help them strive for more meaning in their
work (Lengelle et al., 2016). Continued generativity across the
lifespan can help prevent people from feeling stagnant (McAdams
et al., 1993). Further, the need to leave a legacy, similar to Lifton’s
(1979) symbolic immortality, can lead people to pass along their
creativity in any form, whether to family members and friends or
to the world at large.

In these times of uncertainty and change, the need to find
meaning is even more salient. During this pandemic, several
aspects seem uncertain and undetermined: from who catches the
virus and the extent of its physical impact to each country or
region’s changing response. Consequently, the need for coherence
in one’s life becomes essential. As lockdown has continued to
be in effect around many parts of the world, our interpersonal
connections have often been weakened and daily moments of joy
or value may feel rare. We need to find significance more than
ever. Finally, with an unclear future and both short- and long-
term uncertainty, finding purpose is crucial to moving forward.

THE FOUR CS DURING COVID-19

In this context and beyond, a useful taxonomy to analyze
creativity is the Four C model (Beghetto and Kaufman, 2007;
Kaufman and Beghetto, 2009). This framework proposes a
developmental trajectory that can play out over one’s lifespan
or over one’s activity in a particular domain. It begins with
mini-c, which categorizes explorative behavior that may not
necessarily be novel in a larger, historical sense, but is personally
meaningful to the individual creator. For instance, when a child
creates a secret handshake to be used only with certain others,
they display mini-c creativity. Little-c, or everyday creativity,
comprises those actions that most of us engage in on a regular
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basis, such as finding new ways to redecorate one’s home or
coordinating mix-and-match outfits. Both mini- and little-c
creativity are manifested by non-specialists. The next category of
Pro-c is reserved for those who are approaching or have reached
expert-level creativity, but may not have achieved eminence yet.
A professional chef at a local restaurant would classify as Pro-c. If
this individual makes an innovative cooking contribution (such
as creating a classic dish) that people continue to enjoy for years
after their death, then they can be considered to have progressed
to the last category of Big-C creativity. Often regarded as geniuses
in their domain, Big-C creators can represent the peak of what
may be achieved.

In the context of COVID-19, the Four C model provides a
systematic structure to analyze the surge of original behavior,
both online and offline. Mini-c and little-c behaviors are
displayed at the personal level and are intended to assist with
coping, distraction, or simply finding amusement at a time
like this. Such endeavors can be common; one experience-
sampling study indicated that people were in the process of
doing something creative nearly 22% of the time (Silvia et al.,
2014). Past research has suggested that partaking in everyday
creative activities is associated with positive affect and well-being
(Forgeard et al., 2014; Richards, 2007). In light of the pandemic,
it is possible that this frequency has increased as a means to
cope with current uncertainties and insecurities, enabling one to
seek and find significance in the mundane (Martela and Steger,
2016). Moreover, a principal motive for everyday creativity was
enjoyment (Benedek et al., 2019), something that became a scarce
experience when lockdowns were enforced.

In the initial months of the quarantine period (ranging
from January to April 2020 across different countries), social
media became an especially popular platform for expressing
such creativity. For instance, a 9-second video of a sock puppet
eating up cars in moving traffic (@gnuman1979) was posted on
March 16, 2020 and went on to accumulate more than 3 million
likes1; the caption was plainly, “Quarantine Day 6.” The post
was one of the first of a number of other original videos of
people trying to maintain their sanity by performing regular or
whimsical activities, despite the lockdown. For instance, another
post (@NigheanMo) showed a man using a combination of dish
soap and water to create a makeshift treadmill against the kitchen
counter2. Other posts, such as those of parents trying new ways to
keep their children busy while they worked from home or people
trying to play tennis across windows or rooftops, also represented
everyday creativity.

Another trend that rapidly went viral was individuals dressing
up in Halloween and other costumes to take out the trash.
“Bin Isolation Outing” became an accepted way to have some
fun when disposing of garbage and simultaneously meeting the
requirement of wearing a mask or face covering when outdoors.
Using toothpicks to press elevator buttons or covering light
switches with saran wrap were other creative ways to restrict
touching surfaces in public spaces. People with basic sewing
skills started making homemade masks so that the supply of

1https://bit.ly/2WzFGJN
2https://bit.ly/3jojBHV

essential PPE (Personal Protective Equipment) could be reserved
for healthcare workers. Residents in Italy, one of the earliest
and hardest hit countries in the pandemic, took to singing
from their balconies to maintain solidarity in difficult times.
A few UPS employees took to dressing up as superheroes to
bring some cheer into their customers’ (and presumably their
own) lives. Across the world, appreciation for those on the
frontlines of the fight against COVID-19 was displayed through
applause, sirens, honking, and generally making a din. Such
demonstrations allowed people to express their gratitude while
still staying sheltered, thus representing an original use of space
and sound. Moreover, these creative behaviors are recorded and
disseminated via social media, accessible to most across the
world; potentially, with enough exposure and appreciation, some
of these little-c activities may become Pro-c. Even if not, these
original nuggets along with this paper could be viewed as a way
to make coherent sense of the chaotic twists our lives have taken
in the past months.

Those employed in creative professions also took to
innovatively using their skills during the pandemic expressing
Pro-c abilities. Several professional musicians provided free
online home concerts in an effort to raise money for relief
work through donations. All types of artists took to offering
online classes to help at-home parents entertain their children.
Healthcare workers also joined in by (unfortunately) having to
innovate their PPE in the absence of adequate supplies. The
video of an Olympic swimmer (@SvRouwendaal) innovatively
using a bungee cord to develop resistance as she trained in
a kiddie pool made the rounds on social media as well3;
it exemplified the back-and-forth between the Cs, wherein a
professional sportsperson engaged in everyday creativity to solve
the problem of staying active during the lockdown. Any CEO of
a business, large or small, was compelled to adapt to changing
circumstances to keep from going under. Some professional chefs
volunteered to cook and distribute meals to those in need. In
terms of scientific creativity, researchers began working toward
developing a vaccine against this novel coronavirus as soon as
its genetic sequence became available in February 2020 (Ren
et al., 2020). The pandemic also brought together the global
scientific community, paving novel ways for collaborations and
partnerships to defeat a common enemy. Moreover, behavioral
researchers took to conducting surveys and using social science to
help enforce social distancing norms across the world (e.g., Tagat
and Kapoor, 2020). The need to make meaning and find purpose
in an uncertain and confusing situation using one’s professional
skills was observed in some manner across the board.

The significance of the creative economy and of cultural
industries came to the fore early on during the pandemic.
Laypeople turned to the creative arts to seek solace and make
sense of the ongoing crisis. The concerns of those in creative
occupations, although longstanding, became much more visible
owing to the COVID-19 outbreak (Comunian and England,
2020). Yet, a wide variety of experts across the globe persisted in
resiliently displaying their Pro-c across diverse occupations, from
teachers to late-night comedians. The former had to creatively

3https://bit.ly/2P4OseR
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adapt to using technology in the virtual classroom, whereas the
latter had to build workarounds for taping shows from their
homes and learn how to deliver material in the absence of
feedback from a live studio audience.

To reiterate, those who achieve eminent status as a result of
their professional creative endeavors may possibly go on to reach
Big-C. Usually, this transition is determined by the passage of
time and by the reputation earned by the individual over the
course of their lifetime (and beyond). However, at a time like the
current pandemic, there are some individuals who have displayed
what could end up being considered Big-C creativity across the
mere span of months. Similarly, there are others who may be at
the cusp of achieving Big-C eminence based on their response to
the pandemic. The obvious frontrunners in the latter category are
the teams of scientists (all currently Pro-c) who are working on
developing a vaccine against the novel coronavirus. For instance,
prior to the current outbreak, researchers at the Oxford Vaccine
Group were developing a vaccine for MERS (Middle Eastern
Respiratory Syndrome). Clinical trials for this vaccine were
underway when COVID-19 began spreading across the world;
the researchers pivoted their agenda from developing a MERS
vaccine to a COVID-19 vaccine, thus enabling them to gain a
head start in the race for this novel virus (Masetti et al., 2020).

Among politicians and government officials, the efforts of
Jacinda Ardern (Prime Minister of New Zealand) and Gavin
Newsom (Governor of California) bear mention. Ardern was one
of the first world leaders to enforce strict travel restrictions as well
as state-mandated quarantine for incoming passengers, as early
as February 2020. This move was implemented unapologetically
to secure the safety of the country’s citizens. It was an
early and effective step, with New Zealand’s COVID cases
sharply declining since mid-April 2020. Ardern’s combination of
strategies represent a highly appropriate and original response
to the rapidly evolving situation. Similarly, Newsom responded
to the crisis by facilitating an online marketplace where citizens
requiring PPE could purchase it directly from California-based
businesses who had pivoted their operations4. This move side-
stepped arduous wait times for crucial and life-saving equipment
needed by citizens and businesses alike. Such innovative and
creative problem-solving is needed to deal with this public health
crisis effectively (see also Cohen and Cromwell, 2020). Depending
on the continued impact and historical view of their actions, they
could end up as Big-C politicians.

Another potential contender for future Big-C status is Indian
movie actor Sonu Sood. In March 2020, India responded
to the ongoing spread of COVID-19 with a nationwide
lockdown, halting national and international transportation
nearly overnight. This action meant that millions of migrant
laborers in metropolitan cities like Mumbai were stranded,
with no source of income and no way to return home. Sood
coordinated with state governments and transportation agencies
to arrange special buses, trains, and flights to ensure that migrant
workers and their families made their way to their respective
home states. Sood initially sought such requests on Twitter and
coordinated with passengers using the social media platform.

4https://www.safelymakingca.org/

He also launched a website called Pravasi Rojgar (Migrant
Employment) that features job opportunities across India for the
displaced workers. Sood’s coordinated and sustained effort to not
only help migrants travel home, but also reintegrate them into the
labor force was lauded across India. This humanitarian work may
contribute as much to his legacy as the movies with which he has
been associated.

Overall, we observed that as creative actions progressed
across the Four Cs, individual-level behaviors expanded to
community and even national level involvement. Although it
is difficult to neatly delineate group creative processes from
individual ones, it is likely that the former thrived when leaders
encouraged innovative solutions (Paulus et al., 2012), be it in
companies or governments. By design, collaborative creativity
reduced during the pandemic when lockdown was enforced; for
instance, musicians, actors, or other creative arts professionals
were confined to their homes with little scope to jointly create,
at least initially. As with everything else, such collaborations
moved online, giving further credence to the role that creativity
plays in achieving coherence, significance, and purpose (see also
Kaufman, 2018).

CREATIVITY AND CREATION AS A
BUFFER

By definition, creativity encompasses original and appropriate
behaviors (Plucker et al., 2004; Runco and Jaeger, 2012). Yet,
individuals amidst the pandemic were drawn not only to
behaving creatively but engaging in the act of creation itself.
For instance, the proliferation of people wanting to bake
sourdough or make Dalgona coffee in April 2020 and onward
was a prominent trend in middle to upper income households.
However, this act is less likely to qualify as creative over
a period of time because a central tenet is that creativity,
namely originality, decays with the passage of time. Nonetheless,
individuals continued to have the need to express or distract
themselves through creating something. The very act of making
something seems to have value by itself, possibly as a method to
cope with uncertainty and tolerate ambiguity (see also Zenasni
et al., 2008; Kornilova and Kornilov, 2010; Merrotsy, 2013).
It is important to note that these needs can be met through
production or activities that might not be seen as creative by
other people. The concept of mini-c highlights how personal
inspiration can be quite meaningful (Beghetto and Kaufman,
2007), and it is possible for people to be creative in ways that they
themselves may not recognize (Kaufman and Glãveanu, 2020) or
even be consciously aware (Cropley and Cropley, 2009).

Simultaneously, there has been a noticeable trend of people
around the world consuming similar creative content. Those
individuals with access to resources binge-watched similar
programming (such as the Netflix documentary Tiger King or
the Amazon series Paatal Lok) around the same time. Of course,
some of the reason was that people were largely restricted
to staying in, so any home-based activity was more likely to
be pursued. Yet it is consistent with past studies of aesthetic
appreciation (Smith, 2014) that we can feel connected to others
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by consuming the same creative content (and, often, discussing
such works with each other online; Biasutti, 2015). For instance,
viewing and listening parties have become a popular way to
experience this connection virtually during the quarantine.

In a similar vein, research has identified associations between
creativity and building resilience, particularly as a response to
adversity (Metzl and Morrell, 2008; Metzl, 2009); as an important
component of responding to disasters (Kendra and Wachtendorf,
2003); and as a facilitative process in achieving post-traumatic
growth (Forgeard, 2013). Psychological resilience is mental
armor against crises, resulting in successful adaptation to the
current circumstance (Fletcher and Sarkar, 2013). Similarly,
creativity is characterized by generating adaptive responses to
respond to new conditions and environments (e.g., Cohen, 2012).
Therefore, we argue that making meaning through any kind
of creative expression is an adaptive and resilient response to
the ongoing pandemic. This connection is particularly strong
because the COVID-19 outbreak has made human morality
incredibly salient. Past research has found that in the face of such
existential crises, creativity can not only increase, but tends to be
directed toward establishing a legacy (Routledge et al., 2008; Sligte
et al., 2013; Kaufman, 2018).

The psychological consequences of the current pandemic
are catastrophic, including generalized anxiety, depressed affect,
insomnia, and fear across the world (e.g., Huang and Zhao,
2020; Shevlin et al., 2020; Tang et al., 2020; Torales et al., 2020).
Although expressing oneself through creative actions is no silver
bullet, such expression can build resilience and lessen the impact
of current stressors. Research has identified how participatory
arts projects can foster well-being in the community (Cameron
et al., 2013), particularly in older populations (Liddle et al.,
2013). Given current stressors—and their potential profound
impact among the elderly, who are most at risk—it may be time
to seek and implement similar innovative solutions to combat
downturns in mental health and productivity. For instance,
artist teams can set up workshops within online communities to
facilitate artistic expression as well as promote healthy behaviors.
Given that scholars on vulnerable older populations have pushed
for exploring interventions beyond the arts (e.g., Bellass et al.,
2019), this time may be particularly apt for such new directions.

However, the dark side of creativity at a time like this cannot
be discounted (e.g., Cropley et al., 2010). Ranging from students
downvoting homework applications to remove them from app
stores (Cuthbertson, 2020) to fake coronavirus testing kits (Tahir,
2020) to rampant misinformation and conspiracy theories related
to COVID-19 (e.g., Uscinski et al., 2020), the use of originality for
self-gain has persisted. Without additional research, it would be
premature to make assumptions about the extent to which such
creativity fuels meaning-making for its actors; however, these
examples may be coherent, significant, and purposeful in their
own right, arising from an amoral creative process (Runco, 2010).

CONCLUSION

COVID-19 is the largest natural experiment that humanity
has been subjected to in recent times. The pandemic has

amplified pre-existing inequalities the world over, including
fragile healthcare systems and mismanaged funds. In the wake
of this “experiment,” creativity under constraints has emerged
(e.g., Haught-Tromp, 2017; Medeiros et al., 2018)—and how.
Overall, people across all levels of creative accomplishment and
ability have attempted and succeeded at responding to emerging
challenges with a wide array of innovation and originality. In this
paper, we argue that such creativity is an avenue to make meaning
of current happenings. After all, it is second nature for us as a
species to enjoy the presence of meaning as well as to seek out
meaning in our lives (see also Li et al., 2020).

Future research can aim to identify relationships between
engaging in creative actions and meaning-making empirically.
A mixed-methods approach may be well-suited to answer the
broad question of whether and how a creativity intervention
can influence individuals’ sense of well-being and purpose in
the midst of a pandemic. Moreover, as COVID-19 has had
varying impacts across age groups, targeted studies can infer
if creative thinking is a safeguard worth investigating. A vast
amount of scholarship suggests using creative expression to
cope better and achieve post-traumatic growth through artistic,
literary, and similar endeavors (e.g., Pennebaker, 1997; Drake and
Winner, 2012; Forgeard et al., 2014). Therefore, we propose that
regularly engaging in some creative activity can be associated
with improved well-being and coping during the pandemic. An
example could be a creative expression intervention, documented
using videos, storytelling, and photography; the task could
involve uploading a picture or video of an object/scene at home
and writing a story about the same, once a week over the
course of 4 weeks.

At a broader level, Cameron et al. (2013) developed guidelines
to organize participatory arts projects in local communities to
promote well-being. Subsequent research can investigate whether
using participatory creativity interventions can help design
future activities and lead to reimagining of spaces, repurposing
existing resources, bridging gaps in socioeconomic disparities,
and the cultural landscape (e.g., Lewis, 2013). Such research can
contribute to the existing literature in the areas of resilience,
meaning-making, social identity, and post-traumatic growth.

We assume that a vaccine will eventually be discovered and
at that time, we will have to decide how to move forward with
establishing a new normal of fundamental human interaction,
systems, operations, and processes. All our collective creative
energy that has been released during the quarantine/lockdown
may help shape this new normal, or else we may revert to
pre-outbreak times with little to show for our lived experience
(and shared trauma). The months between the declaration of
COVID-19 as a pandemic and the mass rollout of a vaccine are
ripe for creative solutions across domains; divergent thinking
has dominated our problem-solving at this time. After the
development of a vaccine, we would need to employ convergent
thinking to then consolidate and evaluate the several solutions
we have devised during this period. For instance, as social
distancing is important to mitigate the spread of the infection,
several activities have predominantly or entirely moved online.
Virtual academic conferences, e-learning student activities, and
educational webinars have mushroomed in the past few months,
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providing a sense of interactivity and knowledge sharing. The
bright side of such virtual events is their increased accessibility to
individuals across the globe, regardless of status, funding, or even
time zone. There are, of course, many downsides as well, such as
reduced personal interaction, decreased revenue for conference
organizers (registration fees and overheads of online events are
usually nominal in comparison with in-person standard fees),
and the limits of passive learning.

What will happen once the pandemic is under control and
it is safe to organize such events offline and in person again?
Will virtual events continue to be offered in a hybrid model
(with offline and online presentations) or will we revert to the
way things were, with more restricted access to information and
people? Will the regular online arts exchanges become part of
our routines, or are they purely due to circumstance? It is a
paradox that at such a dark time for the performing arts, when an
astoundingly high percentage of workers in these professions are
unemployed due the pandemic (Lang and Maddaus, 2020), it is
also a moment when such performances have become accessible
to more people than ever before. A watershed event such as
Disney Plus screening the filmed Hamilton may have turned
countless people onto the glory of theatre at a time when actual
live theatre is largely impossible. The performing arts also can
serve as an example for how to potentially transition lockdown
learnings into a post-pandemic world. One reason why Hamilton
was such a rarity is that in the past, shows have infrequently been
publicly streamed because of complex nuances of determining
royalties and rights. In the initial months of lockdown, copyright
issues were largely overlooked. As streaming productions became
more common and most theatres began to utilize this technique
as a way of bringing in some revenue, the two unions for
theatre and film actors came to an agreement. The theatre actors’
union can represent streaming work until December 31, 2021,
as opposed to having actors in streaming productions also be
required to join the film actors’ union (Meyer, 2020). If a similar
type of arrangement can be put in place on a more permanent
basis, online streaming theatre may continue to be commonplace
after the virus is but a memory.

The idea to not let this creativity go to waste seems noble,
yet this decision is to be taken collectively and collaboratively.

Currently, online interactions are the best solution we have
because it is simply not safe enough to travel or interact with
others on a regular basis. Relatively few people, given an equal
opportunity to pursue either option, would consider such online
meetings to be superior to face-to-face interactions. However,
we are now presented with an opportunity to modify such
preferences, which can have meaningful consequences for the
future. For instance, restricted travel has effectively reduced
emissions, thereby impacting the environment (Helm, 2020).
The pandemic has forced us to reassess priorities, emphasize
distinctions between needs and wants, and alter consumer
behavior (Sheth, 2020). Creative expression, especially in music
and film, has also been modified through low budget productions
by artists in their homes. The adage of less is more is seeming
to be verified in real time, owing to the effects of resource
scarcity – but not necessarily time constraints – on creative
output (Mehta and Zhu, 2016).

As we move forward, the ideal situation would allow us to
have the best of both worlds—the connections that we had lost
as well as the new skills we have gained. The way the pandemic
will have shaped our future behavior will remain unknown for
the time being. Until then, we can choose to focus on our
creative present, keeping somewhere in our minds all of the
potential ramifications.
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It is increasingly argued that polymathy—vocational and avocational pursuits in multiple
domains—is deeply associated with creativity and innovation, and that its development
enables the creation of important bridges between otherwise fragmented, dispersed
sets of knowledge. Nevertheless, the dominant culture in both industry and academia
is still that of narrow specialization. In this paper, we argue that in the context of
COVID-19 crisis, with its wicked and transdisciplinary nature, the disciplinary approach
of specialization is ill-suited to solve our increasingly complex problems, and that
polymathic thinking can be a crucial asset in this regard. Drawing on different literature
strands, we first examine the interplay between polymathy and other well-developed
constructs in personality and temperament research. We then advance theoretical
predictions regarding the relationship between trait polymathy and resilience in the
COVID-19 crisis. After that, we discuss learnable strategies that can be used in complex,
uncertain and adverse situations, which are associated with development of a more
polymathic (broader, deeper and more integrated) set of knowledge. Later, we discuss
how it may be possible to better capitalize on the key features of polymathic thinking at
the societal level. Finally, we conclude with a reflection on the adequacy of our current
institutions for dealing with complex problems, and we underscore the crucial role of
polymathic thinking in an increasingly complex and interrelated world.

Keywords: polymathy, polymath, COVID-19 crisis, interdisciplinarity, creativity and innovation, coronavirus,
individual differences, theoretical framework

INTRODUCTION

In late 2019, COVID-19 appeared, being considered a “once in a lifetime” pandemic, changing
our world to the extent that many people may see life as broken up into two halves: before the
pandemic, and after it. Clearly, this experience has been extremely impactful: not only has the
COVID-19 pandemic been a global health crisis but it has also affected the way we conduct our
lives, consume, work, and learn. Also, with its drastic impact, the crisis has brought into public
attention crucial questions. What can we learn from this experience? What could have been done
better? Further, what can this global pandemic teach us about how to prepare for and react to future
wicked challenges that can pose a threat to our species?

We posit that one way to be better prepared for future wicked and complex challenges is
to develop a broader, bolder, and cross-disciplinary kind of inquiry: a polymathic perspective.
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This perspective is based on the research on polymaths—
thinkers that have navigated seamlessly across different oceans of
knowledge and espouse perfectly the kind of broad, profound,
and integrative thinking that has become crucial today (Araki,
2020). Previous research has found that polymathy may be a
crucial element for creativity, especially in contexts that are
novel, transdisciplinary, or which require a shift in perspective
(Sriraman and Søndergaard, 2009; Gombrich, 2016; Root-
Bernstein and Root-Bernstein, 2020b). However, despite the
general claim that creativity and innovation are important and
despite the role of polymathy for creativity and innovation to
flourish (Simonton and Cassandro, 2010; Root-Bernstein et al.,
2019), the dominant culture in both the industry and academia
is that of specialization. To be successful as a professional, one is
expected to focus very narrowly, avoid giving “mixed messages”
regarding one’s expertise, and often advised to split one’s interests
and passions between those that are “vocational”—and deserve
one’s true attention—and those that are “avocational,” and should
not take precious time away from one’s main specialty (see
also Root-Bernstein and Root-Bernstein, 2004; Root-Bernstein,
2009; Araki, 2018). In this paper, we contend that not only this
paradigm is hurtful for polymathic people but also it is ill-suited
to deal with the wicked, transdisciplinary kind of problems that
events such as the COVID-19 crisis bring.

This paper contributes to the literature with an in-depth
examination on the role of polymathy and polymathic thinking
as a tool to prepare for and solve serious problems that are not
amenable to the traditional disciplinary approach. Additionally,
we explore the relationship of polymathy with resilience in
helping individuals and organizations adapt to the current and
upcoming changes posed by the COVID-19 pandemic, and how
polymathy can help solve “small” and big challenges arising
from the COVID-19 crisis. In sum, we articulate polymathy with
both the big problems that humankind faces and the smaller—
albeit very consequential at the individual level—problems that
most people and professionals face in their daily lives. For that
matter, the COVID-19 crisis represents a unique case of a major
disruption, occurring in the lives of millions of people, practically
simultaneously, worldwide.

The remainder of the paper is organized as follows. Given the
nascent nature of polymathy studies, we begin by reviewing the
conceptual domain of polymathy and we then discuss relevant
theories and previous research on the construct. Next, we focus
on the construct of trait polymathy and discuss theoretical
predictions regarding the relationship between trait polymathy
and resilience in the COVID-19 crisis. Additionally, we discuss
the interplay between trait polymathy and personality and
temperament characteristics. Then, we shift the focus to the
learnable strategies associated with polymathy and we advance
the idea of the push-type polymathy; i.e., when because of
reasons unrelated to their personal attributes, people are put
in a position that “pushes” them toward the development of a
more polymathic (broader, deeper, and more integrated) set of
knowledge and skills. After that, we discuss the special role of
polymathy for problems that have a “wicked” transdisciplinary
nature, such as the COVID-19 crisis, and we discuss possible
strategies to better capitalize on the key features of polymathic

thinking. Finally, we conclude with a reflection on the adequacy
of our current institutions for dealing with complex problems,
and with a discussion regarding the role of polymathic thinking
in an increasingly complex and interrelated world.

THE CONCEPTUAL DOMAIN OF
POLYMATHY

Polymathy represents an idea almost as old as civilization,
dating back to about 2,500 years ago when philosophers in
Ancient Greece combined the prefix poly- (many or much)
with the root of mathemata (things learned through experience,
autodidacticism, or through classes) (Liddell and Scott, 1896).
Importantly, there has been no consensus regarding its definition,
its conceptual domain and its boundary conditions (Root-
Bernstein and Root-Bernstein, 2020b). Polymathy has been
associated with personal values and worldviews (Sriraman,
2009), ability (Kaplan and Kaufman, 2017, p. 9; Shavinina,
2013), personality traits (Araki, 2018), acquired knowledge and
skills (Marrou, 1956), creativity (Beghetto and Kaufman, 2009),
and eminence (Burke, 2020, 2010). For instance, researchers
focusing on knowledge acquisition in different domains tend
to define polymathy in terms of breadth and depth of one’s
acquired knowledge (e.g., “knowledge and skills in a wide
range of disciplines,” Gombrich, 2016, p. 75; or “knowledge
extending over every kind of specialized study,” Marrou, 1956,
p. 55). Alternatively, researchers focusing on creative processes
and outcomes tend to define polymathy in terms of creative
magnitude (e.g., little-c, Pro-c, Big-C; Beghetto and Kaufman,
2009) in multiple domains. This polysemy regarding the
term polymathy suggests that, instead of a unitary construct,
polymathy has been used as an umbrella term for a number of
different but related constructs.

To better comprehend and organize a new construct such
as polymathy, we draw on the lessons learned by creativity
researchers in the task of defining the also multifaceted construct
of creativity. Particularly, creativity researchers found that it
was useful to analyze the phenomenon through four distinct
perspectives: the person, process, product, and press (Rhodes,
1961). This approach, known as the 4Ps of creativity, can be
equally useful to organize the different perspectives on polymathy
(Figure 1). The person perspective pertains to the abilities, traits
and fluctuating state characteristics of the person; it may involve
observable evidence as well as more inferred features, including
cognitive styles, and affective and motivational patterns, such
as intentions, attitudes, and values (Richards, 1999). Examples
of polymathy-related constructs that fall within this perspective
are trait polymathy and polymathic abilities (Araki, 2018). The
process perspective includes particular ways of thinking, feeling
and experiencing the world, and behaviors that are related to
the generation of polymathic outcomes. Of particular interest
are the processes that may be relatively unique, or necessary—
even if not sufficient—to the generation of polymathic outcomes
(cf. Richards, 1999). Examples of constructs that fall within this
category are the thinking tools of polymaths (Root-Bernstein
and Root-Bernstein, 2013) and polymathy as a thinking trait
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FIGURE 1 | The four Ps in polymathy research.

(Sriraman, 2009). The product perspective pertains to the results
or outcomes of polymathic efforts, it can involve outcomes as
diverse as a concrete product, a repertoire of performances, or
a set of political ideas to be communicated. An example of this
perspective is to assess polymathy as achieved eminence in more
than one domain or subdomain (e.g. White, 1931; Simonton,
1976). Finally, the press perspective analyzes the environmental
conditions that favor (or disfavor) the development of polymathy.
An example of this perspective if found in Cotellessa (2018)
when the author examines how particular conditions (e.g.,
the availability of resources and family encouragement) have
facilitated or restrained the development of polymathic people.

Despite the non-homogeneous conceptualizations and
definitions of polymathy, studies have identified distinguishing
characteristics about the phenomenon, including traits and
behaviors that are either closely related to or arise from
polymathy-based constructs. Sriraman (2009) found that
mathematics educators with more polymathic traits behave
differently from those with less or no polymathic traits while
dealing with difficult problems. The differences include that
polymathic people use frequent shifts in perspective, they
think more with analogies, and they have a tendency to
think nepistemologically; i.e., they question the paradigms,
worldviews, methods and heuristics commonly used in
a domain. Cotellessa (2018) found that individuals with
accomplishments in either arts or sciences and with significant
expertise in the other area face unique contradictions, challenges
and benefits, that are particular of their polymathic profile.
Relatedly, Root-Bernstein et al. (1993, 1995, 2008); Root-
Bernstein and Root-Bernstein (2020a) found that eminent
creators and leaders (Nobel prize laurates) tend to be
unusually polymathic—i.e., they put a significant amount
of time and effort in activities that are outside their common
professional range—whereas their less successful counterparts
tend not to engage so much in interests outside their common
disciplinary boundaries.

The General Construct of Polymathy
Although earlier research has brought several insights into the
phenomenon of polymathy, the existence of a multitude of
polymathy-based constructs may lead to lack of clarity and
to confusions that can stifle theoretical and empirical progress
in polymathy studies. Thus, it is important to develop our

understanding about what constitutes polymathy as a general
construct (see also Araki and Pires, 2019; Root-Bernstein and
Root-Bernstein, 2020b).

We argue that at the crux of the polymathy construct are
the acts of acquisition and effectuation of knowledge, and the
processes and traits that may underlie these acts. As seen,
it has led to different objects being qualified as polymathic,
such as one’s knowledge and skills, creative achievements, and
thinking processes and dispositions. Thus, for a more unified
understanding, special attention must be given to the criteria
utilized to qualify any of these objects as polymathic.

Araki (2018, 2015) found that two criteria are often used
to assess whether one’s products qualify as polymathic: the
criteria of “depth” and “breadth.” Additionally, especially under
the person or process perspectives, another criterion is needed:
that of “integration.” Thus, the criterion space for polymathy
is only complete when the elements of depth, breadth and
integration are considered in conjunction. Depth often refers
to the vertical accumulation of knowledge—knowledge which,
under the product perspective, eventually leads to demonstrable
expertise or creative products. For the person and process
perspectives, the criterion of depth should include the processes,
traits and dispositions that are associated with the vertical
accumulation of knowledge, as well as the acquisition and
effectuation of expertise. Breadth often refers to the latitude
of knowledge and to its diversity; it involves learnings in
unrelated domains and a repertoire that contain less typical
combinations of knowledges and experiences. For the person
and process perspectives, this criterion should include the
processes, traits and dispositions associated with a wider latitude
and diversity of knowledge. Finally, integration is the only
criterion that becomes more explicit under the person or process
perspective, and it refers to the disposition to or the effectuation
of connections between ideas, methods, heuristics, principles,
techniques, materials, styles, and frameworks that are considered
to belong to distinct domains. The idea of integration also goes
beyond the connections that happen at the ideational level so as
to include the development of a personal, subjective psychological
integration (see “synergistic networks of enterprise,” Gruber,
1989; “integrated activity sets,” Dewey, 1934; and “correlative
talents,” Root-Bernstein, 1989). Furthermore, integration has
been associated with the Humboldtian “most general, most
animated, and most unrestrained” interplay between the
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person and their environment through the development of an
informed, reflective and transformative posture in the world
(Humboldt, 1794/2012; see also Bildung; Peukert, 2002). This
conceptualization of integration also draws on the psychological
concepts of “integrated personality” (Young, 1923), “propriative
striving” (Allport, 1955), and “self-actualization” (Maslow, 1965),
thus it spans all aspects of polymathy related to how well a person
connects, synthesizes, balances, or integrates their dispositions,
their knowledge and their productive pursuits (see also
Kaufman, 2020).

The presented view of polymathy is consistent with the recent
definition advanced by Root-Bernstein and Root-Bernstein
(2020b), p. 375) of polymathy as “active engagement in
multiple interests or endeavors that draw upon or synthesize
vocations and/or avocations, simultaneously or serially, across
the lifespan.” In this definition, all of the three previously
mentioned criteria are represented. First, active engagement
presupposes endeavors that are not superficial, differentiating
the polymath from the dilettante, and highlighting again the
role of depth. Second, the multiplicity of interests and endeavors
represent the criterion of breadth. Finally, the capacity to draw
upon or synthesize vocations and/or avocations into productive
rather than unproductive ends underscores the importance
of integration.

This greater clarity regarding the components that pertain
to the general construct of polymathy is also useful to compare
polymathy with similar constructs. For example, the construct
of the T-shaped professional, like polymathy, presumes depth
of expertise. However, the assumptions regarding breadth are
somewhat different. While for the T-shaped professional, breadth
represents “a shallow, admittedly superficial awareness of a broad
range of different fields” (Sawyer, 2013, p. 63), for general
polymathy, breadth must go beyond superficial awareness,
dilettancy, or passive understanding, and it must inform in a
more integrated and profound manner how one can effectuate
their wide-raging knowledge productively (Root-Bernstein and
Root-Bernstein, 2020a). Finally, the aspect of integration is also
assumed within the T-shaped professional, since this professional
is expected to form new connections between their main expertise
(the vertical bar of the T) and potentially useful concepts and
discoveries in other areas (the horizontal bar of the T). The
polymathy construct not only helps to make this integration
aspect explicit but also extends the idea of integration beyond the
type of connection that occurs at the level of ideas to include the
type of integration that occurs at the personality level, as well as
between the individual and society.

The Developmental Model of Polymathy
In a previous effort to identify the boundary conditions and to
integrate the main constructs associated with polymathy, Araki
(2018) proposed the developmental model of polymathy. The
model posits that the pursuit of polymathy can be understood as a
lifelong “project,” whereby the many different facets of a person’s
psyche and behavior can be integrated through the lens of a
“polymathic worldview.” The zenith of the polymathic life project
is to become a wholly formed individual, who is able to produce
creative contributions and has developed a consciousness highly
capable of reflective awareness of the self, of their relationship to

others, and of their relationship to the world. This view draws
particularly on the Humboldtian ideal of self-formation; the
achievement of “as much substance as possible for the concept
of humanity in our person” (Humboldt, 1794/2012, p. 58).

The model recognizes the existence of distinct categories
of constructs that are associated with the general construct
of polymathy. First, ability and trait polymathy are highly
biologically based abilities and dispositions that are manifested
early in life and that are propaedeutic to the acquisition and
effectuation of knowledge that qualifies as polymathic. Second,
polymathic knowledge involves the stock of knowledge and
skills that one learns or is taught. Generally, such a stock of
knowledge is qualified as polymathic when it is demonstrably
both broad and profound. Importantly, this polymathic stock
of knowledge should also include the learnable or developable
thinking skills associated with polymathic integration (Root-
Bernstein and Root-Bernstein, 2013). Finally, the polymathic
achievements can refer to the portfolio of accomplishments
(such as scientific articles, political ideas, innovative business
products, art performances, etc.), which can be judged as
polymathic by stakeholders; or it can involve the more subjective,
personal goal of achievement a polymathic type of self-formation.
Araki’s model also acknowledges the importance of several
moderators in the path to develop polymathic knowledge or
reach one’s polymathy-related goals. These moderators include
intrapersonal moderators, such as internalized beliefs and habits,
and environmental factors, ranging from a person’s family and
milieu to major macro socioeconomic events (Figure 2).

Importantly, the model differentiates between the constructs
of trait polymathy, which refers to the psychological traits
and dispositions associated with polymathic behavior, and of
polymathy as acquired knowledge and skills, which refers to the
stock of knowledge (including thinking tactics and strategies)
that one learns or is taught. This distinction will be useful in
further sections, in which we take a nuanced look at both the
psychological traits of polymaths and the learnable strategies
that are intimately linked with the development of polymathic
knowledge and which may be particularly effective in dealing
with complex, uncertain, volatile and ambiguous situations, such
as those set off by the COVID-19 crisis.

TRAIT POLYMATHY AND RESILIENCE IN
THE COVID-19 CRISIS

In this section, we focus on the construct of trait polymathy
and how it can contribute to resilient responses in the face of
the COVID-19 crisis. Resilience is important because disruptive,
large-scale crises such as the COVID-19 pandemic are likely
to cause wide ranging negative effects and severe distress,
leaving people and society at large with a sense of helplessness,
frustration, and frailty. Although much of these events are
outside people’s control, resilience is a key characteristic that
enables the person to develop an active and constructive
response to such events.

Given that there are currently no instruments to
operationalize trait polymathy, we utilize a theoretical approach
to propose that trait polymathy is associated with resilience
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FIGURE 2 | The developmental model of polymathy.

during the COVID-19 crisis, both directly and indirectly. We
begin by exploring the possible direct relationships between trait
polymathy and resilience. Next, we discuss constructs pertaining
to five-factor model of personality (McCrae and Costa, 1987)
that are expected to have shared variance with both trait
polymathy and resilience. Finally, we discuss the temperament
traits, or neurochemically based individual differences (Rusalov
and Trofimova, 2007), that may drive polymathic behavior
and ultimately affect how one responds to conditions of great
complexity and uncertainty.

Trait Polymathy and Resilience
Traits involve stable patterns of behavior, thoughts, and
emotions, and can be sometimes intertwined with values, or
broad life goals that are important to people in their lives and
guide their perception, judgments, and behavior (Parks-Leduc
et al., 2015). Trait polymathy involves both consistent patterns
of behavior and broad life goals that are intrinsecally connected
with polymathy development. It is conceptualized as a multi-
dimensional construct whereby each of its three dimensions
mirrors a component of the general construct of polymathy.
Thus, trait polymathy is composed of: (i) dispositional depth,
or the dispostion to pursue depth and the high valuation of the
pursuit of depth as a broad life goal; (ii) dispositional breadth, or
the dispostion to pursue breadth and its high valuation as a broad
life goal; and (iii) dispositional integration, or the dispostion to
pursue integration and its high valuation as a broad life goal.

Resilience refers to a dynamic process that encompasses
positive adaptation within the context of significant adversity
(Luther et al., 2000; Oshio et al., 2018). Resilience can be
examined in more detail through the constructs of ego-resiliency

and trait resilience. Ego-resiliency (Block and Turula, 1963)
draws on Erikson (1950/1963) suggestion that that a sense of
identity and significance is required for meeting (unfavorable)
life’s circumstances actively and constructively, building one’s
competence for “confronting the world.” Alternatively, trait
resilience focuses on personality characteristics and abilities that
are specific to those who are able to successfully cope with a highly
stressful life event. According to Wagnild (2009), trait resilience
has five components: (i) equanimity (a balanced perspective of
life and experiences); (ii) perseverance (willingness to continue
the struggle to reconstruct one’s life and remain involved in the
midst of adversity); (iii) self-reliance (being able to rely on one’s
own strengths and capabilities); (iv) meaningfulness (realization
that life has a purpose and recognition that there is something for
which to live for); and (v) existential aloneness (realization that
each person is unique and that while some experiences can be
shared, others must be faced alone).

We propose that there are associations between the five
elements of trait resilience and the three components of
polymathy as a general construct. First, equanimity needs
exposure to a sufficiently broad array of experiences to become
functional; if the element of breadth is missing (for instance,
if a person was brought up in a very closed community, and
with strong censorship), the person will lack the raw materials
necessary to produce effective counterpoints, thus making a
balanced perspective impossible. Second, perseverance can be
associated with polymathy through the channel of depth, in a
similar way as the conscientiousness trait, with the addition that
perseverance also relies on the integration aspect of polymathy;
that is, the polymathic person remains involved in the midst
of adversity through their strategic use of their network of
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enterprises and their correlative talents (Root-Bernstein, 1989,
2009). Third, self-reliance also relies upon a repertoire of
capabilities; again, it involves the strategic use of one’s network
of enterprises and correlative talents, which in turn depend
on the polymathic dimensions of breadth and depth. Fourth,
meaningfulness, like perseverance, rests on the person’s capacity
to reach an integrative self-made worldview about one’s abilities,
desires, and purposes. Finally, existential aloneness is perhaps
one of the more striking convergences between polymathy and
resiliency studies. As previously mentioned, people high in trait
polymathy tend to develop a unique combination of profound
knowledge, learning and experiences. Moreover, they refuse to be
bound within extant labels in society, or to construe their identity
by fitting within an existing “box.” Thus, instead of developing
their identity through their belonging to a social category or
group (Stets and Burke, 2000), the person high in trait polymathy
tends to develop their polymathic identity via the opposite
procedure: by realizing that they do not, cannot, or want not to
be circumscribed within a single group or domain of knowledge
and experience (Cotellessa, 2018). Thus, it is not surprising that
many polymaths have reported “existential aloneness” during
their interviews, even though this theme was not part of the
pre-structured topics of discussion.

Research has also underscored that individuals with high
ego-resiliency are resourceful in adapting to novel situations
and capable of shifting their behaviors appropriately, drawing
on a versatile set of cognitive and social procedures (Oshio
et al., 2018). This description evokes a natural comparison with
the polymathic components of breadth, depth and integration.
First, the resourcefulness associated with ego-resiliency must
be based on a sufficiently broad repertoire of knowledge and
skills. Second, for it to work in different context, it must also
be sufficiently profound. Finally, such resourcefulness must be
well-integrated into a person’s self-efficacy. Moreover, highly
polymathic people may have faced particularly difficult social and
professional challenges due to their multiple interests that may
have required a high level of ego-resiliency. This is consonant
with the findings in Cotellessa (2018) in which polymaths
reported facing significant adversity regarding their career
choices. For example, the polymathic individuals interviewed
reported finding it difficult to avoid giving “mixed messages”
and building an easy-to-communicate “personal brand,” which
could make them easier to hire in the job market. One
positive adaptation found by some of them was to become
entrepreneurs. Another adaptation was to build a set of skills
that was both rare and valuable for employers, so that the
polymathic person would enjoy a favorable bargaining position.
Additionally, approximately half of the polymaths interviewed
reported coming from dysfunctional upbringings and having few
financial resources in their early life. Nevertheless, all but one of
them reported finding positive adaptations from such conditions.
They contended that instead of hindering their polymathy
development, their lack of resources incentivized them to become
broader and better learners (i.e., more polymathic) either because
they could not outsource tasks to others, or because they needed
to rely on their ability to generate more resources to get out of
a bad situation.

Overall, the previous arguments show that polymathic
individuals are expected to be resilient and particularly able to
generate positive adaptations to adverse conditions; i.e., they tend
to have developed the resources that help a person deal with
unexpected crises in an active and constructive manner. Thus,
when a major event such as the COVID-19 crisis comes in the
life of a polymathic person, who had previously developed a
versatile set of cognitive and social procedures for dealing with
difficult life circumstances, and has probably exercised their ego-
resiliency numerous times in the past, one should expect that, all
other things being equal, this polymathic person will handle this
situation with more adaptability and more creativity.

Interplay With Personality Traits
Personality plays a cardinal role in resilience and previous
research has proposed an association between certain general
personality factors and polymathy. Particularly, three of the
personality traits associated with in polymathic behavior
(openness, conscientiousness and neuroticism) have been
previously associated (in the same direction) with resilience in
the literature (Oshio et al., 2018).

Openness to experience (McCrae and Costa, 1987) is expected
to be associated with trait polymathy mainly through the
components of breadth and integration. Openness involves
the possession of a wider range of interests and an increased
likelihood of exploring novel ideas and approaches in one’s
professional and avocational spheres. People high in openness
also tend to be imaginative and flexible in examining their
ideas. Besides that, they are more likely to question and re-
examine commonly held assumptions within a field (Kaufman
et al., 2010). Relatedly, Damian (2017) and Gocłowska et al.
(2018) have highlighted the role of diversifying experiences
in the making of more creative (and polymathic) individuals;
that is, they investigated how highly unusual and unexpected
events or situations (e.g., unusual educational experiences, early
life adversity) can push individuals outside the frameworks of
their ordinary everyday lives, leading them to embrace new and
uncommon ideas. As the person is pushed by these events, it
is expected that those with a pre-existing tendency of behavior
aligned with openness will extract more from those “pushes”
than those with an opposite tendency. On the whole, the
characteristics associated with openness as a personality trait
are in line with both the theoretical descriptions of polymathic
behavior in Araki (2018, 2015) and Burke (2012), and the
empirical findings by Cotellessa (2018); Sriraman (2009), as well
as the data, interviews and tests collected by Eiduson (1960, 1962,
1966), and later analyzed by Root-Bernstein et al. (1993, 1995,
2008) and Root-Bernstein and Root-Bernstein (2020a). In sum,
given that both polymathy and openness entail the exploration of
one’s interests to a large extent, and the thinking beyond artificial
disciplinary boundaries (Burke, 2012; Cohen, 2015), one could
expect that those commonalities would be reflected in an intimate
relationship between the two constructs.

Conscientiousness is expected to be associated with trait
polymathy mainly through the component of depth. One of
the facets of conscientiousness involves an overarching tendency
to be “prepared” (Roberts et al., 2014, p. 1317). Interestingly,
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“preparedness” (in the Latin form of parata) is a key element
of polymathy since the Renaissance, appearing in the very first
treaty on the subject (Wower, 1603/1665). According to Wower,
polymathy requires the person being prepared to conduct high-
quality “‘inspection or autopsy’ of unknown things” (Deitz,
1995, p. 145). This involves the progressive refinement of one’s
judgment (iudicium) and culminates in what Wower regards
as one of the noblest faculties of a polymath: the critical
judgment of the written word (critical grammar) (Deitz, 1995,
p. 147). Like Wower, modern scholars have also associated
other conscientiousness facets, such as achievement striving,
self-discipline, and competence, with polymathic behavior. For
instance, Root-Bernstein (2009) highlights that the distinction
between a dilettante and a polymath involves the latter being
able to put a significant amount of time and effort into their
interests. Likewise, both Burke (2012) and Simonton (2017)
posit that polymathy requires knowledge or expertise above the
superficial level. Therefore, to attain the level of knowledge
and expertise associated with full-fledged polymathy, the
conscientiousness-like traits of preparedness and industriousness
may play a key role.

The third personality factor that can be associated (negatively)
with trait polymathy is neuroticism. Neuroticism represents
the tendency to experience distress and its facets include
propensity toward tension, irritability, discomfort with oneself,
being more easily intimidated, not resisting temptations, and
not remaining calm under pressure (McCrae and Costa, 1987).
The negative association with a polymathic person is expected
because the development of polymathy involves a combination
of going deep and broad, with intense investment in knowledge
and expertise acquisition in multiple domains, which means
“intruding” domains heavily defended by gatekeepers (Burke,
2012). It is expected that since a young age, the polymathic
person will not only demonstrate the aptitude to navigate well
in these different realities but also have had early exposure to the
challenges involving polymathic behavior, necessarily leading to
the development of functional coping strategies if they remain on
this path. Therefore, especially the last four facets of neuroticism
(discomfort with oneself, being more easily intimidated, not
resisting temptations, and not remaining calm under pressure)
go counter to polymathic behavior. Particularly in a society
that is institutionalized toward specialism, and discourages,
de-incentivizes or is outwardly hostile to polymathic behavior
(Burke, 2010; Araki, 2020), neuroticism is not likely to facilitate
the undertaking of the challenging polymathic path. In other
words, as someone high in neuroticism faces greater challenges
in becoming a polymathic person, they may end up considering
a different path.

Interplay With Temperament
Temperament refers to neurochemically based individual
differences that emerge early in life and remain consistent
(Trofimova et al., 2018). The functional ensemble of
temperament is a model that contends that there are consistent
formal-dynamical aspects of behavioral regulation that show
up universally across situations and contexts, involving (i)
the maintenance and endurance of chosen behaviors; (ii) the

speed of integration of given behaviors; (iii) the reactivity and
sensitivity to specific types of reinforcers; and (iv) emotionality.
In this article, we draw on this literature to focus on four
particular temperament traits are expected to be associated
with trait polymathy (probabilistic processing, plasticity,
mental endurance, and neuroticism) and that will ultimately
affect how people high in trait polymathy respond to adverse
situations and develop resilience in the face of events such as the
COVID-19 crisis.

First, probabilistic processing is a trait regarding the behavioral
orientation toward gathering a wide range of information about
the frequency and causes of events, facilitating the prediction of
their future occurrence (Trofimova, 2019). It involves efficient
extraction and processing of new knowledge, as well as the
ability to classify and operate with disparate information. Thus,
it is important for the polymathic capacity to rapidly and
effectively sort information, as well as to construct and refine
one’s “theories,” predictions and expectations about the world.
Second, plasticity is a trait regarding the assignment of priorities
to specific sources of information or features of objects, as well
as to the changing of these priorities according to individual
needs (Trofimova, 2019). Thus, plasticity involves the generation
of “new programs of behavior” in changing situations, and it
is associated with the corrections “on the go” necessary for the
rapid kind of learning described by Kaplan and Kaufman (2017).
Third, mental endurance refers to the ability of an individual
to accept new knowledge and to sustain prolonged attention
and mental work, such as solving problems and performing
decision-making activities (Rusalov and Trofimova, 2007). Thus,
it involves the ability to sustain the amount of attention necessary
to reach the optimal state of concentration conducive to profound
learnings (cf. Csikszentmihalyi, 1990); it is then associated
with the component of depth. Finally, regarding the aspect of
emotional regulation, neuroticism as a temperament trait refers
to the sensitivity of an individual to the probability of failure and
entails the tendency to avoid novelty, unpredictable situations
and uncertainty (Rusalov and Trofimova, 2007). Thus, like its
counterpart in personality research, the temperament trait of
neuroticism is also expected to have a negative relationship with
polymathic behavior.

Overall, the study of the biological bases of behavior is
a growing and promising area in individual differences and
can lead to several insights in polymathy studies (see also
Zeidán-Chuliá and Argou-Cardozo, 2018). By delving into the
neurochemically based aspects of behavioral regulation, we
can arrive at a more comprehensive picture regarding the
phenomenon of polymathy, especially under the person and
process perspectives in polymathy studies.

A Note on the Important Role of Chance
It is important to discuss the role of chance in the interaction
between the person and a large-scale event like the COVID-
19 crisis. For instance, the effect of the COVID-19 crisis on a
person can range from devastating to even positive, depending
on the timing, the situation, and the external factors in which
the person is embedded. Thus, while for some the COVID-19
pandemic may represent a rare opportunity to use one’s time
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in isolation to embrace their (multiple or not) interests, for
others it will be a catastrophic event, which will severely reduce
their degrees of freedom and be the cause of incommensurate
emotional distress. Very importantly, research has shown that
major events tend to exacerbate the so-called “Matthew effect,”
in which those who are already in a privileged position will
have even more abundance while those who do not have much,
will “lose even the little that they have.” For instance, Pluchino
et al. (2018) demonstrated, through an agent-based model, that
(un)lucky events can be more determinant regarding a person’s
success than their level of raw talent. Consistent with that,
Simonton (1979) had previously modeled how scientists “hit”
their successes and his findings also indicated support for a
“chance theory” instead of a “genius theory” in which talent
would make the biggest difference. Still, even in Pluchino et al.
(2018)’s model, there is still a role for personal characteristics.
For instance, in their model, “talent” is what allows the
person to exploit lucky opportunities, and also moderates
this relationship.

PUSH-TYPE POLYMATHY: LEARNING
POLYMATHIC STRATEGIES TO ADAPT
IN THE COVID-19 CRISIS

For dealing with a disruptive crisis such as the COVID-19
pandemic, knowledge is a decisive asset. Thus, we have argued
that one’s disposition to pursue breadth, depth and integration of
knowledge, as well as the development of an actual polymathic
“repertoire” of knowledge and thinking skills can be determinant
for one’s success and well-being when facing significant adversity.
In this section, our focus shifts from those individuals that are
“naturally” polymathic (i.e., those high in trait polymathy) to
focus on how conditions that are adverse, uncertain and complex
can elicit behaviors that are intimately associated with polymathy,
and which can be developed by individuals regardless of their
level of trait polymathy. For this, we draw a parallel between
the “push” and “pull” types of motivation to advance the idea
of a “push” type of polymathic behavior; that is, when reasons
unrelated to their personal attributes put people in a position that
“pushes” them toward the development of a more polymathic
(broader, deeper and more integrated) set of knowledge and skills.

We contend that in these situations, individuals of the most
diverse intellectual profiles will find much benefit in acting
in a more polymathic way; that is, they will be in a better
position by acquiring and integrating ideas, methods, concepts,
principles, techniques, or materials from domains different than
those they are used to, and by using them to generate novel
and effective solutions. The COVID-19 crisis is a foremost
example of an “exogenous shock,” with an extremely adverse,
uncertain and complex nature, which we theorize that will
demand the development of coping behaviors that are similar to
the polymathic behaviors described in previous sections. Thus,
the COVID-19 crisis will “push” individuals toward greater
expansion and integration of new knowledge in order to create
novel and useful solutions for them and those around them
during the crisis.

A very illustrative example of how the COVID-19 crisis
can act in pushing the expansion in knowledge is found in
businesses owners. Entrepreneurs, especially in smaller business,
are already expected to be more balanced in their investment
strategy regarding knowledge and skills (Lazear, 2004). This
should not come as a surprise, especially for owners of small
businesses. Given that they are not able to outsource many
activities, they must integrate tasks much beyond the usual scope
of a corporate business leader; that is, small entrepreneurs often
have to learn how to be the marketers, accountants, controllers,
operational workers, and even cleaners of their own businesses.
Nevertheless, besides these traditional demands, the COVID-
19 crisis has provided many businesses with a new litmus test:
which businesses will stay afloat? Which businesses will remain
useful and relevant for people? And perhaps most crucially: which
organizations can learn, and adapt their business model, to fit the
new world in which we now live? Thus, to deal effectively with the
crisis, many owners had to develop their polymathic knowledge
to new heights. In the next paragraphs, we will utilize the case of a
daycare center in the northeastern United States to illustrate how
the quick obtention of a broader range of knowledge and skills
allowed this owner to keep her business afloat—a business in a
sector severely affected by the COVID-19 crisis.

The Case of a Day Care Provider
In mid-March of 2020, the daycare temporarily closed due to the
pandemic. By mid-July, there were plans put into place for a re-
opening. From analyzing these plans, it became clear that the
owner of this small business stretched her knowledge boundaries:
she did a lot of research, sought input from others, and devised a
robust plan for the reopening of the daycare center, which would
disrupt most—if not all—previous school procedures.

The plans included the following: parents are not allowed to
go into the building anymore. Instead, parents drive up close to
the facility in their vehicles. Each vehicle must have the child’s
name and teacher’s name posted on a piece of paper, showing
through the car window. A daycare representative comes to the
vehicle, takes the child’s temperature with a calibrated, infrared
thermometer, and if the temperature is below 100 degrees
Fahrenheit, the child is retrieved with his or her belongings and
go into the daycare center. Upon entering the center, the child
removes their shoes, washes hands, and places their individual,
labeled water bottle which parents would have prepared into a
specified, individual location for that child. Communal water
fountains are not used anymore. In the classroom, headcounts
were lowered, and classes were rearranged to promote individual
play, which required a novel pedagogical plan. Room dividers,
shelving, and cones are now used to indicate physical boundaries.
Individual supply bags are also provided to each child. Classroom
windows are now left open whenever feasible. The outdoor
playground will be used more frequently to allow for fresh
air and additional spacing. The same teachers will take care
of the same class throughout the day, to reduce exposure.
Presumably for financial reasons, business hours were also
adjusted, shortened by about one hour.

Moreover, the daycare made plans for how to explain
important new concepts to the children, such as “social
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distancing,” “physical boundaries” and “personal boundaries,” as
well as their own terms like “helicopter arms” to help children
understand and act according to the new standards. Additionally,
the daycare designed activities to not require close physical
contact between the kids. They used items like pool noodles, hula-
hoops, taped areas, and wall markings to encourage children to
maintain space from others, eliminating large-group activities.
Finally, all staff have been trained in proper procedures to reduce
the spread of infectious disease, and also in the procedures for
how to report cases of COVID-19. Sick children will be isolated
immediately and must be picked up right away. To return to
the daycare center, they must be symptom-free or cleared with
a doctor’s permission.

In sum, this is an example of a small business owner learning
about many different aspects of how to operate her facility that
she never had to contend with before. For instance, she had
to learn about disease prevention. She had to think about the
business finances while also figuring out ways to support social
distancing. She had to figure out how to adjust meal time,
cleaning and sanitation procedures, group size and ratios, staff
safety considerations, staff training, how to handle illnesses and
report them, and also how to create a video tutorial further
explaining what the new procedures would look like in order to
maximize compliance. This business adapted: the owner learned
about a variety of elements as explained above, which probably
were not her areas of expertise, to modify her business model.
In sum, this is a business exemplar that has so far survived
the pandemic. The use of flexibility, openness, learning, and
information sharing were the keys to this business’s success in the
context of COVID-19 crisis.

Overall, we posed that the development of creative polymathy
can occur through multiple channels. However, polymathy
must always involve the acquisition of learnings, experience
and expertise in terms of breadth, depth and their integration
into novel and useful solutions for the self or for others.
We also posited that one important differentiation concerned
the direction of these learnings; that is, if they are internally
motivated or externally motivated. We referred to the former as
pull-type polymathy and to the latter as push-type polymathy.
The pull-type polymathy is in fact one instance of purposeful
design in learning; that is, when individuals decide to expose
themselves to deliberately enhance and enrich their experiences
and capacities. All these approaches have in common the fact that
the learner is the protagonist, guided by their own curiosity and
exerting control of learning process (Guglielmino et al., 1987).
Conversely, the push-type polymathy can be associated with
incidental learning, which refers to learning that is unintentional
and may arise from the unplanned exposure to a significant
and unexpected event (Marsick and Watkins, 2001). That is,
by just living life, individuals are bound to be exposed to a
variety of events that may trigger different types of thinking,
behaviors, ideas, etc., and such learning can happen in various
ways: through observation, socializing with other people, or
solving problems. To exemplify this second type of polymathic
learning, we described how the owner of a small business was
pushed to acquire a new set of learnings and skills due to the
unplanned event of the COVID-19 pandemic.

Creative Polymathy and the Different
Types of Problems
For the last 100 years, the standard approach in Western society
to solve problems has been that of increasing specialization and
departmentalization (Burke, 2012). This approach has indeed led
to astonishing technological and scientific progress; however, the
more “VUCA” (volatile, uncertain, complex, ambiguous; Bennis
and Nanus, 1985) our problems and society becomes, the less
effective the segregationist approach is (Cohen, 2015; Gombrich,
2016; Araki, 2020).

The COVID-19 crisis is a foremost example of a
multidisciplinary VUCA problem whose solution requires
the highest grade of creativity. Although the pandemic itself
can be seen as primarily a public health crisis, it has also led to
an unprecedented economic and social crises, and because of
complex interdependencies that the COVID-19 crisis entails,
even a good effort to solve one aspect of this problem may
create or exacerbate other problems. For instance, although
public health measures such as isolation, social distancing,
and quarantine are being implemented to combat the spread
COVID-19, the isolation and loss of social contact have also been
associated with psychological symptoms such as depression and
anxiety, which in turn increases the risk of suicide (Dsouza et al.,
2020; Gunnell et al., 2020).

To understand more systematically the strengths and pitfalls
of our current approach and to better identify new possible
ways of thinking to solve “wicked,” VUCA problems, it pays to
examine with greater precision the way that different problems
can (or cannot) be circumscribed within the current disciplinary
organizations. Thus, we draw on previous studies (Root-
Bernstein, 1982, 1989, 2003; Gombrich, 2016) to advance
a typology with five categories of problems concerning
their disciplinary boundaries: (i) Disciplinary Problems; (ii)
Intersectionary Problems; (iii) Multidisciplinary Problems;
(iv) Nepistemological problems; and (v) Transdisciplinary
Problems (Figure 3).

First, disciplinary problems are those that fit nicely within
the current set of facts, concepts, techniques, heuristics, themes,
questions, goals, and criteria that are employed by a single
discipline. Most of the problems that students are asked to solve
in high school or their undergraduate programs are disciplinary
problems. There is generally one (and rarely a few more)
technique within the current knowledge in the discipline that
perfectly solves the problem.

Second, intersectionary problems are those that involve facts,
concepts, techniques, heuristics, themes, questions, goals, and
criteria that are shared by two or more disciplines. Thus, these
problems can be solved by different disciplinary angles. However,
this problem occurs in an already expected and “stylized”
interdisciplinary space, such as “biochemistry” occurs at the
intersection of biology and chemistry, but very importantly, these
problems can be still treated with the traditional toolkit of one or
both disciplines.

Third, multidisciplinary problems involve three or more
disciplines. They are complex and often systemic—that is, it
cannot be treated locally, with the facts, concepts, techniques,
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FIGURE 3 | Five categories of problems according to their disciplinary boundaries.

heuristics, themes, questions, goals, and criteria of a single
discipline. These problems are increasingly more challenging
than the previous two and require coordination of integration
between disciplines but are still amenable to a combined
disciplinary approach.

Fourth, nepistemological problems are those that,
for some reason, fall outside the set of facts, concepts,
techniques, heuristics, themes, questions, goals, and criteria
covered by any extant discipline; that is, they are hidden
problems, the “unknown unknowns,” and the “blank spots
on the map of human knowledge” (Root-Bernstein, 2003).
Because they have been off the radar, when these problems
do emerge, they will inherently challenge the validity
of the current paradigms and boundaries of knowledge
(Kuhn, 1962).

Fifth and finally, transdisciplinary problems are the
combination of multidisciplinary and nepistemological
problems. That is, not only they involve multiple areas of
knowledge but also the blank spots between those areas.
The COVID-19 crisis is an exemplar of a transdisciplinary
problem. Thus, because the wicked nature (Rittel and
Webber, 1973) of these problems—involving volatile
conditions, and a large degree of complexity, ambiguity,
and uncertainty—they pose a difficult challenge to
coordination efforts and to leaders in different domains
(Araki, 2015)1.

Polymathic Coping Ability for the
COVID-19 Crisis
Given the different categories of problems described above, as
well as the different approaches to the acquisition, processing
and utilization of knowledge that entail polymathic thinking and

1This figure was inspired by previous works from David Staley, Robert and Michele
Root-Bernstein, Peter Burke, Dean K. Simonton, and Richard Feynman.

disciplinary thinking, we propose that there are different optimal
points of learning between polymaths and specialists regarding
the level of the “VUCAness” of the situation. To illustrate
this, we utilize two curves in a two-dimension plot, denoting
the optimal psychological performance for the polymath and
the specialist.

We define the specialist as the person whose breadth
of expertise (profound knowledge) does not significantly
depart from the typical sets of knowledge in the field.
In contrast, the polymath is a person who has profound
knowledge, skills and expertise that covers significantly
different domains, and cannot be well circumscribed within
a typical disciplinary boundary. The horizontal axis in
Figure 4 represents the degree of “VUCAness;” that is,
how much volatility, uncertainty, complexity and ambiguity
is involved in the situation at hand. Finally, the vertical
axis represents the coping ability; that is, the capacity to
utilize one’s own conscious effort to solve personal and
interpersonal problems in a stressful environment. In this
paper, coping also refers to the capacity to retain learning
performance under stressors stemming from the VUCAness of
the problem environment.

We propose that polymathic people tend to display greater
coping skills and that they can better retain learning performance
under VUCA stressors. In addition, we propose that the
performance of polymaths peak at a greater level of VUCAness
than that of the specialists. To explain why this might be
the case, we draw on the literature on arousal systems under
deterministic and non-deterministic situations (Trofimova and
Robbins, 2016). This research strand poses that the cortical
and subcortical networks involved with more deterministic,
well-defined, or explicit (concrete) features of situations
are different from those involved with non-deterministic
(probabilistic) contextual processing and the resolving of
uncertainty utilizing implicit (abstract) features of events.
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FIGURE 4 | Performance of polymaths and specialists in different levels of VUCAness.

Three of the four temperament traits associated with trait
polymathy are those related with monoamine systems
modulating the arousal for or maintenance of those non-
deterministic properties of behavior: probabilistic processing;
plasticity and mental endurance. Interestingly, the fourth
temperament trait associated with polymathy, neuroticism,
involves a negative emotional reactivity to uncertainty;
thus, all of the four temperament traits associated with
high trait polymathy have to deal with how one behaves
under uncertainty.

Compared to the polymathic person, we pose that the
specialist will achieve optimal experience and peak performance
with tasks that involve a smaller degree of novelty and
VUCAness. Additionally, we propose that their performance
will be less sensitive to boredom than that of the polymath.
That is, specialists will tend to be more content performing the
tasks that are somewhat repetitive, or which they have already
mastered. Thus, even in tasks with less variation and novelty,
their sustained attention is expected to work satisfactorily—albeit
not at the peak level.

Conversely, polymaths will achieve optimal experience and
peak performance at a later point in the graph (Figure 4).
That is, they need more novelty and more VUCAness to feel
challenged and to really engage in the task. Unfortunately for
them, most tasks in life may not be so interesting and, because
of that, such tasks might be perceived as not worthy of the
polymath’s full attention. Therefore, while performing these
“easy” tasks, polymaths tend to become bored, easily distracted,
and even neglectful. Because of this, their performance tends
to be worse than those who are more content in sustaining
more repetitive or deterministic behaviors, in which there
is little novelty.

Finally, when the level of VUCAness starts growing too
much, the bounded rationality kicks in and it becomes
increasingly unwieldy and ineffective to try to make sense

of and process so much information with our naturally
limited attention. However, we posit that polymaths are
comparatively better at stretching their absorptive capacities,
not only in terms of new knowledge assimilation but also
in terms of the utilization of their thinking tools, to the
limit. Additionally, they arguably have more experience dealing
with VUCA situations, since they are expected to have
been exposed to greater novelty and diversity of situations
and environments in the past. Because of this, polymathic
individuals may have had more opportunities to learn how
to adjust their behavior rapidly and effectively to complex,
changing contexts.

Combining the Forces of the Polymath
and the Specialist
The complexity leadership theory (Uhl-Bien et al., 2007) argues
that the more complex a problem is the more likely it will require
complex, dynamic adaptations. If this is true, then the complex,
wicked problems stemming from the COVID-19 crisis demand
something different from our dominant approach today. The
disciplinary type of thinking that thrived in the 19th and early
20th century is not conducive to deal with problems that insist
on not being well-circumscribed within the standard disciplinary
boundaries or which requires exploration of new possibilities
instead of exploitation of known techniques, facts, methods, etc.

When society, organizations and institutions favor,
incentivize, or only allow for the approach of the
narrow specialist, we become more vulnerable to wicked
transdisciplinary problems such as the COVID-19 crisis. We
pose that the current siloed, segregationist approach to thinking
is a model that served very well during and in the aftermath
of the industrial revolution, but which is now showing its
limitations in an increasingly clear manner. By discouraging
polymathic behavior, society is also discouraging people from
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following their self-directed learning styles; that is, from
learning in ways that diverge from the standardized ways that
most people feel compelled—or are obliged—to follow, and
to create their own learning opportunities based off of their
curiosity. By constraining learners and knowledge workers to
the convention and typicality of a limited set of disciplinary
facts, concepts, techniques, heuristics, themes, questions, goals,
and criteria, we are limiting our ability to generate novel, useful
and surprising solutions. In an environment when the great
majority of field members have been exposed to largely the same
set of ideas, the polymath has a great advantage both in terms
of possessing “items of knowledge” that are distinct from the
crowd and of having had the possibility to develop their own
unique “thinking skills.” Such uniqueness in knowledge and
thinking has in fact been reported as an important source of
the polymath’s creative advantage (Root-Bernstein et al., 1995;
Root-Bernstein et al., 2008).

We expect that in both the industry and the academia
of the future, polymaths should play a critical role in
coordination with deep specialists. In fact, this should go
beyond collaboration, understood as exchange of information.
It should entail a combination of vertical and transversal
integration aiming at a superordinate synthesis. That is, different
strands—from the most fundamental to the most applied,
encompassing disciplinary angles from the most typical to
the most unusual but potentially useful—should be analyzed,
analogized, abstracted, scrutinized, and synthesized in order to
allow for a comprehensive understand of the problem, its nature
and the possible solutions. This would capitalize on the key
features of both polymathic and disciplinary thinking. On the
one hand, polymathic thinking is extremely conducive to the
generation of creative ideas and utterly necessary for dealing
with the “wicked” transdisciplinary problems. On the other hand,
disciplinary thinking has, for centuries, allowed not only for the
organization of a messy, fuzzy reality into manageable “blocks,”
but also to the understanding of incredibly complex things and
phenomena by breaking them down into smaller parts and
making them more amenable to investigation. Thus, together,
the specialists and the polymaths can make the best combined
use of the breadth, depth and integration of knowledge—
old and new—allowing for better bridges across disciplines,
better coordination and synthesis, and moving toward more
innovation. In sum, for the best of outcomes, both approaches
must coexist in a synergistic manner, within a culture that
fosters and intelligently capitalizes on the particularities of each
type of thinking.

CONCLUSION: TOWARD A MORE
POLYMATHIC WORLD?

What lessons can be derived from the COVID-19 crisis?
We have argued in this article that humanity will benefit
from a more polymathic approach, especially in the context
of major crises, such as COVID-19. However, the current
way our society operates is not conducive to developing and
supporting polymathic thinking; we are still clinging to the age of

specialization, in which the dominant paradigm is for everyone
to be a specialist, focused in a narrow easy-to-communicate area.
And, particularly important, in the age of massive information,
those polymaths who give “mixed messages” will have more
difficulty in getting attention, recognition, in being appreciated
for their talents, and may even struggle to find a job. Such
societal arrangement is not only reductive but also dangerous,
especially in the context of the kinds of problems humanity now
faces. Therefore, we need a collective culture shift to better ready
ourselves for future crises—a culture shift that involves greater
appreciation for the polymathic approach, both at the individual
and collective levels.

At present, the segregationist approach leaves a great deal of
potential polymathic power untapped. For instance, academia
largely works with siloed departments and fragmented curricula,
making it hard for faculty and students to tackle systemic
problems in a more comprehensive or integrative manner
(Cohen, 2015). This reality is also found in most businesses
and government organizations: problems that by any chance
fall into a gap between departments or cross departments that
do not usually work together will have no one responsible for
it, and tend to be surprisingly hard to solve in this kind of
structure—even if they are simple problems. Additionally, a very
unfortunate facet of the segregationist worldview has reared
its head in the popular and political circles, with the over-
simplistic split of “health versus economy” in the COVID-19
crisis discussion as a prime example. Again, this divisive approach
puts society as a whole in a more vulnerable position by driving
people away from potentially useful connections that could
arise from new syntheses, combinations, or integration. Thus,
although it is not surprising that transdisciplinary problems
require an approach that goes beyond the segregationist or
disciplinary thinking, our culture has not reached this point
yet. Given the value of the polymathic approach, and given
that this value is not being recognized by the dominant models
that are currently guiding behaviors and creating incentives
in society; thus, there is an urgent need to change the
pattern of such collective behaviors and assumptions, which
are so intertwined with our way of perceiving, thinking and
feeling the world. In other words, it is necessary to create
an environment that is more conducive to scientific and
cultural evolution based on the pillars of depth, breadth
and integration.

In conclusion, humanity has received a proverbial “wake
up call” that our complex world problems demand a more
polymathic approach. The COVID-19 crisis is demanding
solutions that involve more collaboration across industries and
sectors, as well as an approximation among countless parties. The
path for better readiness in the future for major disasters like
the COVID-19 crisis entails the creation of an environment and
culture where people can be rewarded for taking a polymathic
perspective. And it must be true to all sorts of segments, including
academia, industry, government, non-profit organizations, etc.
Institutionally, if we want to solve wicked, VUCA problems
faster and more efficiently, it is vital to engage in a intelligent
approach that can add both breadth and integration to the
extant fragmented expertise. This novel approach would entail
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all aspects traditionally associated with polymathy: looking at
the intersection and gaps between disciplines, applying lessons
and strategies from one domain to another, looking for the
fundamental connections, and seeing the bigger picture while
others may be so focused on a reduced part of the reality.
Thus, if polymathy is allowed to flourish in our culture, it will
bring vitality, adaptability and agility to our organizations and
institutions. More polymathy means that people will bring more
of their true self to their exchanges with society, without the
need of hiding their “disparate” avocations, or concurrent or
past vocations in other areas because they are afraid to send a
“mixed message” and gatekeepers will not even consider them.
We are complex beings, but our institutions are currently not up
to that complexity. If this cultural change toward acceptance of
polymathy occurs, society will unleash the power of polymathy
and we, as a whole, will be in a much more advantageous position

to deal not only with the present crisis, but with the great
challenges of the uncertain future.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author/s.

AUTHOR CONTRIBUTIONS

MA had the initial idea for this conceptual-theoretical article. MA
and AC wrote the article together. Both authors contributed to
the article and approved the submitted version.

REFERENCES
Allport, G. W. (1955). Becoming; Basic Considerations for a Psychology of

Personality. New Haven, CT: Yale University Press.
Araki, M. E. (2015). Polymathic Leadership: Theoretical Foundation and Construct

Development. Master’s thesis, Pontifícia Universidade Católica, Rio de Janeiro.
Araki, M. E. (2018). Polymathy: a new outlook. J. Genius Eminence 3, 66–82.

doi: 10.18536//jge.2018.04.3.1.06
Araki, M. E. (2020). Scientific Polymathy: the end of a two-cultures era? Lancet 395,

113–114. doi: 10.1016/S0140-6736(19)32564-4
Araki, M. E., and Pires, P. (2019). Modern Literature on Polymathy: A Brief Review.

Available at SSRN: https://ssrn.com/abstract=3313137 or http://dx.doi.org/10.
2139/ssrn.3313137(accessed January 10, 2019)

Beghetto, R. A., and Kaufman, J. C. (2009). Do we all have multicreative potential?
ZDM 41, 39–44. doi: 10.1007/s11858-008-0143-7

Bennis, W., and Nanus, B. (1985). Leaders: The strategies for taking charge.
New York: Harper.

Block, J., and Turula, E. (1963). Identification, ego control, and adjustment. Child
Dev. 1, 945–953. doi: 10.2307/1126537

Burke, P. (2010). “The polymath: A cultural and social history of an intellectual
species,” in Explorations in Cultural History: Essays for Peter Gabriel McCaffery,
eds D. F. Smith and H. Philosoph (Aberdeen: University of Aberdeen).

Burke, P. (2012). A Social History of Knowledge (Vol. II): From the Encyclopaedia to
Wikipedia. Cambridge: Polity Press.

Burke, P. (2020). The Polymath: A Cultural History from Leonardo da Vinci to Susan
Sontag. London: Yale University Press. doi: 10.2307/j.ctv15pjzh6

Cohen, P. R. (2015). A Return to Polymathy [PDF file]. Available online at: http:
//paulrcohen.github.io/papers/Polymathy.pdf (accessed August 29, 2020).

Cotellessa, A. J. (2018). In Pursuit of Polymaths: Understanding Renaissance Persons
of the 21 st Century. Doctoral dissertation, The George Washington University,
Washingdon, DC.

Csikszentmihalyi, M. (1990). Flow: The Psychology of Optimal Experience.
New York, NY: Harper & Row.

Damian, R. L. (2017). “Where do diversifying experiences fit in the study of
personality, creativity, and career success?” in, eds G. J. Feist, R. Reiter-Palmon,
and J. C. Kaufman (Cambridge: Cambridge University Press), 102–123. doi:
10.1017/9781316228036.007

Deitz, L. (1995). Ioannes wower of hamburg, philologist and polymath, a
preliminary sketch of his life and works. J. WarburgCourt. Instit. 58, 132–151.
doi: 10.2307/751508

Dewey, J. (1934). Art as Experience. New York: Minton.
Dsouza, D. D., Quadros, S., Hyderabadwala, Z. J., and Mamun, M. A. (2020).

Aggregated COVID-19 suicide incidences in India: fear of COVID-19 infection
is the prominent causative factor. Psychiatry Res. 290:113145. doi: 10.1016/j.
psychres.2020.113145

Eiduson, B. T. (1960). The scientist’s image of himself. Science 132, 552–554. doi:
10.1126/science.132.3426.552-a

Eiduson, B. T. (1962). Scientists: Their Psychological World. New York, NY: Basic
Books. doi: 10.1063/1.3057812

Eiduson, B. T. (1966). Productivity rate in research scientists. Am. Sci. 54, 57–63.
Erikson, E. H. (1950/1963). Childhood and Society, 2nd Edn. New York, NY:

Norton.
Gocłowska, M. A., Damian, R. I., and Mor, S. (2018). The Diversifying

Experience Model: taking a broader conceptual view of the multiculturalism–
creativity link. J. Cross Cult. Psychol. 49, 303–322. doi: 10.1177/002202211665
0258

Gombrich, C. (2016). “Polymathy, New Generalism, and the Future of Work: A
Little Theory and Some Practice from UCL’s Arts and Sciences Degree,” in
Experiences in Liberal Arts and Science Education from America, Europe, and
Asia, (New York, NY: Palgrave Macmillan), 75–89. doi: 10.1057/978-1-349-
94892-5_6

Gruber, H. E. (1989). “Networks of enterprise in creative scientific work,” in
Psychology of Science: Contributions to Metascience, eds B. Gholson, W. R.
Shadish Jr., R. A. Neimeyer, and A. C. Houts (New York, NY: Cambridge
University Press), 246–265.

Guglielmino, P. J., Guglielmino, L. M., and Long, H. B. (1987). Self-directed
learning readiness and performance in the workplace. High. Educ. 16, 303–317.
doi: 10.1007/BF00148972

Gunnell, D., Appleby, L., Arensman, E., Hawton, K., John, A., Kapur, N., et al.
(2020). Suicide risk and prevention during the COVID-19 pandemic. Lancet
Psychiatry 7, 468–471. doi: 10.1016/S2215-0366(20)30171-1

Humboldt, W. (1794/2012). “Theory of Bildung (G. Horton-Krüger, Trans.),”
in Teaching as a reflective practice: The German didaktik tradition, eds I.
Westbury, S. Hopmann, and K. Riquarts (Abingdon-on-Thames: Routledge),
57–62.

Kaplan, A., and Kaufman, S. B. (2017). Polymath Imagination Retreat. Available
online at: http://www.lpnproductions.com/pdf/PolymathImaginationRetreat.
pdf

Kaufman, J. C., Beghetto, R. A., Baer, J., and Ivcevic, Z. (2010). Creativity
polymathy: what Benjamin Franklin can teach your kindergartener. Learn.
Individ. Differ. 20, 380–387. doi: 10.1016/j.lindif.2009.10.001

Kaufman, S. B. (2020). Transcend: The New Science of Self-Actualization. New York,
NY: JP Tarcher US/Perigee Bks.

Kuhn, T. S. (1962). The structure of scientific revolutions. Chicago, IL: University of
Chicago press.

Lazear, E. P. (2004). Balanced skills and entrepreneurship. Am. Econ. Rev. 94,
208–211. doi: 10.1257/0002828041301425

Liddell, H. G., and Scott, R. (1896). Lexicon: Abridged from Liddell and Scott’s
Greek-English lexicon. Oxford: Clarendon Press .

Luther, S. S., Cicchetti, D., and Becker, B. (2000). The construct of resilience:
a critical evaluation and guidelines for work. Child Dev. 71, 543–562. doi:
10.1111/1467-8624.00164

Marrou, H. I. (1956). A History of Education in Antiquity. New York, NY: Sheed &
Ward, Inc.

Frontiers in Psychology | www.frontiersin.org 13 December 2020 | Volume 11 | Article 601508105

https://doi.org/10.18536//jge.2018.04.3.1.06
https://doi.org/10.1016/S0140-6736(19)32564-4
https://ssrn.com/abstract=3313137
http://dx.doi.org/10.2139/ssrn.3313137(accessed
http://dx.doi.org/10.2139/ssrn.3313137(accessed
https://doi.org/10.1007/s11858-008-0143-7
https://doi.org/10.2307/1126537
https://doi.org/10.2307/j.ctv15pjzh6
http://paulrcohen.github.io/papers/Polymathy.pdf
http://paulrcohen.github.io/papers/Polymathy.pdf
https://doi.org/10.1017/9781316228036.007
https://doi.org/10.1017/9781316228036.007
https://doi.org/10.2307/751508
https://doi.org/10.1016/j.psychres.2020.113145
https://doi.org/10.1016/j.psychres.2020.113145
https://doi.org/10.1126/science.132.3426.552-a
https://doi.org/10.1126/science.132.3426.552-a
https://doi.org/10.1063/1.3057812
https://doi.org/10.1177/0022022116650258
https://doi.org/10.1177/0022022116650258
https://doi.org/10.1057/978-1-349-94892-5_6
https://doi.org/10.1057/978-1-349-94892-5_6
https://doi.org/10.1007/BF00148972
https://doi.org/10.1016/S2215-0366(20)30171-1
http://www.lpnproductions.com/pdf/PolymathImaginationRetreat.pdf
http://www.lpnproductions.com/pdf/PolymathImaginationRetreat.pdf
https://doi.org/10.1016/j.lindif.2009.10.001
https://doi.org/10.1257/0002828041301425
https://doi.org/10.1111/1467-8624.00164
https://doi.org/10.1111/1467-8624.00164
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-601508 December 9, 2020 Time: 18:34 # 14

Araki and Cotellessa Creative Polymathy and the COVID-19 Crisis

Marsick, V. J., and Watkins, K. E. (2001). Informal and incidental learning. New
Dir. Adult Continuing Educ. 2001, 25–34. doi: 10.1002/ace.5

Maslow, A. (1965). Self-actualization and beyond. Paper presented at the Conference
on the training of counselors of adults. Brookline, MA: New England Board of
Higher Education.

McCrae, R. R., and Costa, P. T. (1987). Validation of the five-factor model of
personality across instruments and observers. J. Personal. Soc. Psychol. 52,
81–90. doi: 10.1037/0022-3514.52.1.81

Oshio, A., Taku, K., Hirano, M., and Saeed, G. (2018). Resilience and Big Five
personality traits: a meta-analysis. Personal Individ. Diff. 127, 54–60. doi: 10.
1016/j.paid.2018.01.048

Parks-Leduc, L., Feldman, G., and Bardi, A. (2015). Personality traits and personal
values: a meta-analysis. Personal. Soc. Psychol. Rev. 19, 3–29. doi: 10.1177/
1088868314538548

Peukert, H. (2002). Beyond the present state of affairs: bildung and the search
for orientation in rapidly transforming societies. J. Philos. Educ. 36, 421–435.
doi: 10.1111/1467-9752.00285

Pluchino, A., Biondo, A. E., and Rapisarda, A. (2018). Talent versus luck: the
role of randomness in success and failure. Adv. Compl. Syst. 21:1850014. doi:
10.1142/S0219525918500145

Rhodes, M. (1961). An analysis of creativity. Phi Delta Kappan 42,
305–310.

Richards, R. (1999). “Four Ps of creativity,” in Encyclopedia of Creativity, eds M.
Runco and S. Pritzker (Academic press), 733–742.

Rittel, H. W., and Webber, M. M. (1973). Dilemmas in a general theory of planning.
Policy Sci. 4, 155–169. doi: 10.1007/BF01405730

Roberts, B. W., Lejuez, C., Krueger, R. F., Richards, J. M., and Hill, P. L. (2014).
What is conscientiousness and how can it be assessed? Dev. Psychol. 50:1315.
doi: 10.1037/a0031109

Root-Bernstein, R. (1982). The problem of problems. J. Theor. Biol. 99, 193–201.
doi: 10.1016/0022-5193(82)90398-8

Root-Bernstein, R. (1989). Discovering. Inventing and Solving Problems at the
Frontiers of Knowledge. Cambridge MA: Harvard University Press.

Root-Bernstein, R. (2003). “Problem Generation and Innovation,” in The
international handbook on innovation, ed. L. Shavinina (Oxford: Pergamon
Press), 170–179. doi: 10.1016/B978-008044198-6/50012-7

Root-Bernstein, R. (2009). “Multiple Giftedness in Adults: The Case of Polymaths,”
in The International Handbook of Giftedness, ed. L. V. Shavinina (New York,
NY: Springer), 853–871. doi: 10.1007/978-1-4020-6162-2_42

Root-Bernstein, R., Allen, L., Beach, L., Bhadula, R., Fast, J., Hosey, C., et al.
(2008). Arts foster scientific success: avocations of nobel, national academy,
royal society, and Sigma Xi members. J. Psychol. Sci. Technol. 1, 51–63. doi:
10.1891/1939-7054.1.2.51

Root-Bernstein, R., Bernstein, M., and Garnier, H. (1995). Correlations between
avocations, scientific style, work habits, and professional impact of scientists.
Creat. Res. J. 8, 115–137. doi: 10.1207/s15326934crj0802_2

Root-Bernstein, R., and Root-Bernstein, M. (2004). “Artistic Scientists and
Scientific Artists: The Link Between Polymathy and Creativity,” in Creativity:
From Potential to Realization, eds R. J. Sternberg, E. L. Grigorenko, and J. L.
Singer (Washington, DC: American Psychological Association), 127–151. doi:
10.1037/10692-008

Root-Bernstein, R., and Root-Bernstein, M. (2013). Sparks of genius: The 13
thinking tools of the world’s most creative people. Boston, MA: HMH.

Root-Bernstein, R., and Root-Bernstein, M. (2020a). A Statistical Study of Intra-
Domain and Trans-Domain Polymathy among Nobel Laureates. Creat. Res. J.
32, 93–112. doi: 10.1080/10400419.2020.1751545

Root-Bernstein, R., and Root-Bernstein, M. (2020b). “Polymathy,” in Encyclopedia
of creativity, eds M. Runco and S. Pritzker (Cambridge, MA: Academic press),
375–380. doi: 10.1016/B978-0-12-809324-5.23671-7

Root-Bernstein, R., Van Dyke, M., Peruski, A., and Root-Bernstein, M.
(2019). Correlation between tools for thinking; arts, crafts, and design
avocations; and scientific achievement among STEMM professionals.
Proc. Natl. Acad. Sci. 116, 1910–1917. doi: 10.1073/pnas.18071
89116

Root-Bernstein, R. S., Bernstein, M., and Gamier, H. (1993). Identification of
scientists making long-term, high-impact contributions, with notes on their

methods of working. Creat. Res. J. 6, 329–343. doi: 10.1080/104004193095
34491

Rusalov, V. M., and Trofimova, I. N. (2007). The Structure Of Temperament And Its
Measurement: The Theory And The Manual Of The Structure Of Temperament
Questionnaire (STQ). New York, NY: Psychological Services Press.

Sawyer, R. K. (2013). Zig zag: The Surprising Path to Greater Creativity. Hoboken,
NJ: John Wiley & Sons.

Shavinina, L. (2013). How to develop innovators? Innovation education for the
gifted. Gifted Educ. Int. 29, 54–68. doi: 10.1177/0261429412440651

Simonton, D. K. (1976). Biographical determinants of achieved eminence: a
multivariate approach to the Cox data. J. Personal. Soc. Psychol. 33, 218–226.
doi: 10.1037/0022-3514.33.2.218

Simonton, D. K. (1979). Multiple discovery and invention: Zeitgeist, genius, or
chance? J. Personal. Soc. Psychol. 37, 1603–1616. doi: 10.1037/0022-3514.37.
9.1603

Simonton, D. K. (2017). “Creative Geniuses, Polymaths, Child Prodigies, and
Autistic Savants: The Ambivalent Function of Interests and Obsessions,” in
The Science of Interest, eds P. O’Keefe and J. Harackiewicz (Cham: Springer).
doi: 10.1007/978-3-319-55509-6_9

Simonton, D. K., and Cassandro, V. J. (2010). Versatility, openness to experience,
and topical diversity in creative products: An exploratory historiometric
analysis of scientists, philosophers, and writers. J. Creat. Behav. 44, 9–26. doi:
10.1002/j.2162-6057.2010.tb01322.x

Sriraman, B. (2009). Mathematical paradoxes as pathways into beliefs and
polymathy: an experimental inquiry. Int. J. Math. Educ. 41, 29–38. doi: 10.1007/
s11858-008-0110-3

Sriraman, B., and Søndergaard, B. D. (2009). “On bringing interdisciplinary ideas
to gifted education,” in International Handbook on Giftedness, ed. L. Shavinina
(Dordrecht: Springer), 1235–1256. doi: 10.1007/978-1-4020-6162-2_64

Stets, J. E., and Burke, P. J. (2000). Identity theory and social identity theory. Soc.
Psychol. Quart. 63, 224–237. doi: 10.2307/2695870

Trofimova, I. (2019). “An overlap between mental abilities and temperament
traits,” in General and specific mental abilities, ed. D. McFarland (Cambridge:
Cambridge Scholars Publishing).

Trofimova, I., and Robbins, T. W. (2016). Temperament and arousal systems: a new
synthesis of differential psychology and functional neurochemistry. Neurosci.
Biobehav. Rev. 64, 382–402. doi: 10.1016/j.neubiorev.2016.03.008

Trofimova, I., Robbins, T. W., Sulis, W. H., and Uher, J. (2018). Taxonomies of
psychological individual differences: biological perspectives on millennia-long
challenges. Philos. Trans. Royal Soc. Biol. 373:1744. doi: 10.1098/rstb.2017.0152

Uhl-Bien, M., Marion, R., and McKelvey, B. (2007). Complexity leadership theory:
shifting leadership from the industrial age to the knowledge era. Leadersh.
Quart. 18, 298–318. doi: 10.1016/j.leaqua.2007.04.002

Wagnild, G. M. (2009). A review of the Resilience Scale. J. Nurs. Meas. 17, 105-113.
doi: 10.1891/1061-3749.17.2.105

White, R. K. (1931). The versatility of genius. J. Soc. Psychol. 2, 460–489. doi:
10.1080/00224545.1931.9918987

Wower, J. A. (1603/1665). De Polymathia Tractatio: integri operis de studiis veterum.
Available online at: https://books.google.com.br/books?id=T3kyrg5Sl3oC
(accessed August 29, 2020).

Young, K. (1923). The integration of the personality. Pedagogical Seminary 30,
264–285. doi: 10.1080/08919402.1923.10534128

Zeidán-Chuliá, F., and Argou-Cardozo, I. (2018). Are gene–environment
interactions underpinning the development of creative polymathy? Interchange
49, 343–352. doi: 10.1007/s10780-018-9329-2

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Araki and Cotellessa. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 14 December 2020 | Volume 11 | Article 601508106

https://doi.org/10.1002/ace.5
https://doi.org/10.1037/0022-3514.52.1.81
https://doi.org/10.1016/j.paid.2018.01.048
https://doi.org/10.1016/j.paid.2018.01.048
https://doi.org/10.1177/1088868314538548
https://doi.org/10.1177/1088868314538548
https://doi.org/10.1111/1467-9752.00285
https://doi.org/10.1142/S0219525918500145
https://doi.org/10.1142/S0219525918500145
https://doi.org/10.1007/BF01405730
https://doi.org/10.1037/a0031109
https://doi.org/10.1016/0022-5193(82)90398-8
https://doi.org/10.1016/B978-008044198-6/50012-7
https://doi.org/10.1007/978-1-4020-6162-2_42
https://doi.org/10.1891/1939-7054.1.2.51
https://doi.org/10.1891/1939-7054.1.2.51
https://doi.org/10.1207/s15326934crj0802_2
https://doi.org/10.1037/10692-008
https://doi.org/10.1037/10692-008
https://doi.org/10.1080/10400419.2020.1751545
https://doi.org/10.1016/B978-0-12-809324-5.23671-7
https://doi.org/10.1073/pnas.1807189116
https://doi.org/10.1073/pnas.1807189116
https://doi.org/10.1080/10400419309534491
https://doi.org/10.1080/10400419309534491
https://doi.org/10.1177/0261429412440651
https://doi.org/10.1037/0022-3514.33.2.218
https://doi.org/10.1037/0022-3514.37.9.1603
https://doi.org/10.1037/0022-3514.37.9.1603
https://doi.org/10.1007/978-3-319-55509-6_9
https://doi.org/10.1002/j.2162-6057.2010.tb01322.x
https://doi.org/10.1002/j.2162-6057.2010.tb01322.x
https://doi.org/10.1007/s11858-008-0110-3
https://doi.org/10.1007/s11858-008-0110-3
https://doi.org/10.1007/978-1-4020-6162-2_64
https://doi.org/10.2307/2695870
https://doi.org/10.1016/j.neubiorev.2016.03.008
https://doi.org/10.1098/rstb.2017.0152
https://doi.org/10.1016/j.leaqua.2007.04.002
https://doi.org/10.1891/1061-3749.17.2.105
https://doi.org/10.1080/00224545.1931.9918987
https://doi.org/10.1080/00224545.1931.9918987
https://books.google.com.br/books?id=T3kyrg5Sl3oC
https://doi.org/10.1080/08919402.1923.10534128
https://doi.org/10.1007/s10780-018-9329-2
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-600685 January 5, 2021 Time: 11:54 # 1

PERSPECTIVE
published: 07 January 2021

doi: 10.3389/fpsyg.2020.600685

Edited by:
Zorana Ivcevic,

Yale University, United States

Reviewed by:
Vlad Petre Glaveanu,

Aalborg University, Denmark
Barbara A. Kerr,

University of Kansas, United States

*Correspondence:
Ronald A. Beghetto

Ronald.Beghetto@asu.edu

Specialty section:
This article was submitted to

Organizational Psychology,
a section of the journal
Frontiers in Psychology

Received: 30 August 2020
Accepted: 03 December 2020

Published: 07 January 2021

Citation:
Beghetto RA (2021) How Times

of Crisis Serve as a Catalyst
for Creative Action: An Agentic

Perspective.
Front. Psychol. 11:600685.

doi: 10.3389/fpsyg.2020.600685

How Times of Crisis Serve as a
Catalyst for Creative Action:
An Agentic Perspective
Ronald A. Beghetto*
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The human experience is punctuated by times of crisis. Some crises are experienced
at a personal level (e.g., the diagnosis of a life-threatening disease), organizational level
(e.g., a business facing bankruptcy), and still others are experienced on a societal or
global level (e.g., COVID-19 pandemic). Although crises can be deeply troubling and
anxiety provoking, they can also serve as an important catalyst for creative action and
innovative outcomes. This is because during times of crisis our typical forms of reasoning
and action may no longer serve us. It is precisely during such times that new ways of
thought, action and leadership are needed. A key question for researchers to consider
is: Why and how times of crisis serve as an impetus for creative actions and outcomes?
The purpose of this paper is to address this question. I open by briefly discussing the
features of a crisis. I then introduce an empirically testable, process model that outlines
various pathways, factors, and outcomes associated with different ways people and
organizations respond during times of crisis. I close by briefly outlining future directions
for creativity theory and research.

Keywords: creativity, COVID-19, uncertainty, agentic perspective, crisis

INTRODUCTION

The human experience is punctuated by times of crisis. Some crises are experienced at personal
level (e.g., the diagnosis of a life-threatening disease), organizational level (e.g., a business facing
bankruptcy), and still others are experienced on a societal or global level (e.g., COVID-19
pandemic). Although crises can be deeply troubling and anxiety provoking, they can also serve
as an important catalyst for creative action and innovative outcomes at and beyond the individual
level (Solnit, 2010; Cameron et al., 2018; Cohen and Cromwell, 2020; Leontidou, 2020). Moreover,
these creative efforts can occur at individual, grassroots, and broader social levels. This is because
during times of crisis our typical forms of reasoning and action may no longer serve us.

It is precisely during such times that new ways of thought, action and leadership are needed.
Indeed, scholars have long recognized the creative potential of deep uncertainty. The early
pragmatists, have for instance argued that it is only through states of doubt that we are compelled to
think and act in new ways (Dewey, 1910; Peirce, 1958). Creativity researchers have similarly noted
that it is from ill-defined problems that we are moved into creative and imaginative work (Getzels,
1964; Greene, 1995; Pretz et al., 2003; Craft, 2015).

A key question for creativity researchers to consider is: How times of crisis serve as an impetus
for creative actions and outcomes? The purpose of this paper is to address this question. I open by
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briefly discussing the features of a crisis. I then introduce
an empirically testable, process model that outlines various
pathways, factors, and outcomes associated with different ways
people and organizations respond during times of crisis.
I close by briefly outlining future directions for creativity
theory and research.

A TIME OF CRISIS: DEFINING FEATURES

Prior to understanding how times of crisis can serve as a catalyst
for creative and innovative outcomes, it is first important to
understand the features of a crisis. The term crisis has its roots
in the ancient Greek word Kríno, which means to judge or
decide, and although crisis has come to mean different things
in different disciplines it typically implies that decisive action
is needed to avoid potentially negative consequences associated
with the crisis situation. Taking action in times of crisis, however,
is challenging because such experiences are shot through with
uncertainty (Ansell and Boin, 2019; Beghetto, 2020; Cohen and
Cromwell, 2020). We can thereby define a time of crisis as an
experience of profound uncertainty coupled with a sense of urgency
to take action to minimize or avoid potential negative outcomes. In
considering the implications of this definition, it may be useful to
further unpack some of its features.

The first feature pertains to an experience of uncertainty.
Indeed, one of the markers of a crisis, is an experience of
deep uncertainty (Ansell and Boin, 2019). Deep or profound
uncertainties differ from other forms of uncertainty because
they strike us as completely unknowable (Beghetto, 2020) and
move us into a “state of genuine doubt” (Peirce, 1958, n.p.). It
is under these states of genuine doubt that necessitate creative
action, because former ways of thinking and acting are no
longer viable. Moreover, in the info-digital age, where there is
an abundance of information sources, the uncertainty people
experience likely will be further compounded by conflicting
and opposing perspectives rendering the situation as seemingly
unknowable and thereby not actionable. It is not always
problematic to leave profound uncertainties unresolved. When
contemplating the profound uncertainties surrounding life’s
greatest mysteries, a person may learn to live with the uncertainty.
In times of crisis, however, leaving uncertainty unresolved is
problematic because it is coupled with the second feature
of a crisis: a sense of urgency to resolve it. Indeed, this
sense of urgency is associated with a recognition that action
is needed otherwise some negative consequences will follow.
Heslop and Ormerod (2019) have discussed the unique sense
of urgency experienced in a time of crisis, explaining that it
falls somewhere in-between the more urgent experience of an
emergency or disaster (which require immediate action) and the
less urgent risk of a harmful situation, which occurs on a more
“elongated timeframe” (p. 150) and thereby does not require
immediate action.

In this way, a time of crisis results in a paradoxical experience
of recognizing that somewhat urgent and decisive action is
needed in a context of a seemingly unknowable and profoundly
uncertain situation. Indeed, given that times of crisis present

people and organizations with the double whammy of profound
uncertainty and a sense of urgency to avoid future harm, it can
result in people experiencing intense fear and anxiety. Indeed,
as Grupe and Nitschke (2013) have reported, people experience
states of heightened anxiety whenever they anticipate averse or
harmful events and there is uncertainty surrounding those future
events. A crisis carries both of these features and thereby can
cause a range of responses, some of which can result in creative
and innovative outcomes and others which can be considered
maladaptive. How then might such a threatening and paradoxical
situation result in people taking creative action?

POTENTIAL PATHWAYS LEADING TO
CREATIVE AND INNOVATIVE
OUTCOMES IN TIMES OF CRISIS

Figure 1 depicts a process model for considering different
response pathways for people and organizations in time of crisis
and potential outcomes associated with those pathways.

The model1 illustrated in Figure 1 represents an agentic
perspective, which refers to actions and outcomes that are
influenced by individual and organizational belief systems,
prior behaviors, and environments, including more localized
and broader socio-historical and cultural contexts (Bandura,
1997; Avery and Park, 2016; Karwowski and Beghetto, 2019).
In this way, the model represents a focused perspective, one
that conceptualizes creative action as intentional action and is
inclusive of individual, organizational, and larger social actions
and outcomes that start with the experience of a crisis and then
diverges into different pathways and outcomes depending on a
variety of factors.

The assertions offered by this model are general enough that
researchers from various disciplines can use them as the basis for
designing studies aimed at testing and refining them at different
units of analysis (e.g., individual, organizational, and societal).
This is not to say that there will not be important nuances and
differences in how researchers apply these assertions in designing
studies aimed at testing them at individual, organizational,
and societal levels of analysis. Indeed, each level will require
methodologies and measures tailored to the specific features
of the study. Still, this framework offers a starting point for
designing such studies, so that researchers can develop an
understanding of how the assertions vary within and across
different contexts and units of analyses.

1Although the model introduced in this paper model is grounded in the creativity
studies literature, it is important to note that there are numerous disciplines,
literatures, methodologies, and practices beyond the field of creativity studies
that can and should be drawn on to inform, further develop, and strengthen the
applicability of this model and the elements represented in the model (e.g., political
philosophy, counseling psychology, STEM psychology, sociocultural psychology,
organizational psychology, and sociology just to name a few). I would like to thank
one of the reviewers for stressing this point and I have attempted to incorporate a
few relevant examples as suggested by that reviewer throughout. The model offered
here is intended to be a starting point and will only benefit from including a more
diverse range of interdisciplinary perspectives, concepts, and ideas and practices
within and across fields of study.
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FIGURE 1 | Agentic process model of creative actions and outcomes in times of crisis.

The two different response pathways (creative vs. deferential
action), can also be thought of as creativity and crisis-
specific version of the classic approach| avoidance motivational
orientation (Lewin, 1935), which refers to reasons why people
literally or figuratively move toward (i.e., approach) taking
positive actions vs. move away from (i.e., avoid) negative
experiences or feared outcomes (Elliot, 2008). As will be
discussed, a creative action (approach) orientation tends to be
associated with creative outcomes; however, it is also possible
for a blend of creative and deferential action (approach-avoid
orientation) to result in creative outcomes (see also Roskes et al.,
2012; Baas et al., 2020). Finally, the experience of crisis and the
factors associated with the different pathways and outcomes are
influenced by and influence the surrounding socio-cultural and
historical context. With those features in mind, we can now turn
our discussion to the different pathways, including the asserted
factors and potential outcomes associated with them.

Creative Confidence
Assertion 1: Confidence in one’s ability to think and
act creatively is a precursor to taking creative action
during a crisis.

This first assertion underscores the initial agentic component
of creative action. Previous research has demonstrated that
confidence plays an important role in moving from creative
potential to creative action (Bandura, 1997; Karwowski and
Beghetto, 2019; Puente-Diaz et al., 2019; Beghetto et al., 2020).
This model asserts that confidence beliefs also play a key role
in moving toward creative action under conditions marked
by both heightened uncertainty and heightened awareness
of an impending threat. Depending on the unit of analysis
(individual, organizational, and societal) creative confidence
can be conceptualized as an individual, collective belief
and even some combination thereof (Goddard et al., 2004;
Elliot et al., 2017).

Uncertainty, of course, disrupts people’s typical sense of
control. However, unless people feel they have some ability
to work through the uncertainty by thinking and acting
creatively, then the stress and anxiety they experience likely
will be compounded. Indeed, a perceived lack of control when
experiencing a stressful event (i.e., a time of crisis), has been
associated with depression, anxiety, and a sense of helplessness
(Grupe and Nitschke, 2013). Consequently, the model asserts that
unless people have some sense of agency via creative confidence,
then it is likely that people would avoid creative action and move
toward deferential action.

Creative Risk Taking
Assertion 2: Being willing to take creative risks is a
necessary next step when moving toward and persisting in
creative action.

In addition to having creative confidence, people also need
to be willing to take the risk of engaging in creative action.
Indeed, recent research has demonstrated that the willingness
to take risks plays an important moderating role in the link
between creative confidence and creative action (Beghetto et al.,
2020). Again, depending on the focus, willingness to take risks
can be conceptualized as an individual, organizational, or even
broader belief system.

During a time of crisis, creative risk taking may be viewed
as more precarious given that perceived threats from the crisis
are already salient. Still, in order for people to take creative
action they will need to take some adaptive risks. This includes
being able to make judgments about what risks are worth
taking, what risks to avoid, and also discern when it may be
more hazardous to not take a risk (Byrnes, 2011; Kaufman and
Beghetto, 2013; Avery and Park, 2016; Jia et al., 2019). This model
thereby asserts that although people may be more hesitant to
take risks in a time of crisis, doing so is necessary to move
toward creative action. Moreover, creative risk taking likely will
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also be required throughout later stages of the process, including
in situations in which creative or deferential action does not lead
to viable outcomes and thereby requires taking risks to creatively
work through uncertainty and move toward the development
of outcomes that help people navigate and address the potential
hazards inherent in times of crisis.

Creative Action
Assertion 3: Creative action is an agentic response in times of
crisis and, at a minimum, requires individual (organizational
or societal) confidence to produce creative outcomes and a
willingness to take the risks necessary to do so.

Creative action represents an agentic response (Karwowski
and Beghetto, 2019; Puente-Diaz et al., 2019) and refers to
the willingness to think and act in new and different ways
in an effort to navigate uncertainty and potential threats
during times of crisis. Creative actions can range from more
individual and localized efforts to organizational, societal, and
even global endeavors. Individual people may, for instance, take
creative actions on a more micro or personalized scale (e.g.,
individual people coming up with their own unique sanitizing
procedures when bringing groceries and shipped items into their
home; educators finding new ways to engage students through
online instruction).

On a larger scale, organizations and groups may come up
with new ways of working independently and together in an
effort to respond creatively (e.g., restaurants pivoting their
business models to leverage partnerships with local farmers to
provide food preparation kits; professional sports organizations
developing new protocols and procedures to offer sporting
events; scientists working together around the globe to share
data, findings, and insights in an effort to develop treatments).
Regardless of the scale, however, taking creative action is no
guarantee that doing so will result in creative or even beneficial
outcomes. Indeed, as illustrated in the model and discussed
below, even creative actions that lead to creative outcomes may
have unintended secondary outcomes or even negative side-
effects (Merton, 1936; Baert, 1991; Peterson and Skolits, 2019;
Oliver et al., 2020). Another possible pathway, illustrated in
the model, asserts that if creative action does not lead to what
is judged to be a creative outcome and people are willing to
continue to take creative risks of trying new things, then it may
eventually result in creative outcomes. Otherwise, it likely will
result in people deferring action (see differential action).

Creative Outcomes
Assertion 4: Creative activities during times of crisis can lead
to outcomes that are judged to be new and meaningful, even if
those outcomes are experienced on a more subjective level and
temporary time scale.

Although researchers and practitioners sometimes
conceptualize creative action and creative outcomes as similar,
the model highlights the importance of separating these two
elements for research and practice. A person or group may,
for instance, take creative action with the intention of making
a positive contribution to oneself or others. However, the
outcome of such actions can result in a variety of unintended and

potentially harmful consequences (Merton, 1936; Baert, 1991;
Moran, 2016). Indeed, the impact of creative action can be
thought of as taking on a life of its own, which can be both
beneficial (make a positive contribution) or problematic (result
in harm). Consequently, distinguishing between actions and
outcomes in the model can help researchers and practitioners
evaluate and actively monitor the primary (and secondary)
impact of seemingly well intended and beneficial creative action
on themselves and others. Moreover, the primary outcomes
can, over time and in different contexts, result in secondary
outcomes, which also can range from potentially beneficial
to potentially problematic. Specifying the difference between
action and outcome highlights the need for conceptualizing and
evaluating creative outcomes separately from creative actions,
including the recognition that different people and groups may
evaluate outcomes differently based on their unique contextual,
socio-cultural, and historical vantage point (Baert, 1991; Peterson
and Skolits, 2019; Oliver et al., 2020).

Indeed, creative outcomes that are produced during times of
crisis can represent the full spectrum of creative contributions
(Kaufman and Beghetto, 2009) — ranging from more subjective
and intangible insights and experiences to more concrete
outcomes that are recognized in and beyond the everyday
environment (e.g., adoption of innovative treatment practices
developed and shared amongst members of the international
medical community). The model, however, posits that creative
outcomes do not necessarily result in positive or lasting
outcomes, even if the initial creativity of the ideas or activities
was judged to be positive and viable. Creativity researchers have,
for instance, recognized that creativity can and often does result
in unintentional (and, in some cases, even intentional) negative
outcomes (Baert, 1991; Cropley et al., 2010; Moran, 2016). The
model thereby specifies that the creative outcomes that result
from creative activity in times of crisis can run the gamut
from causing personal and social harm (e.g., developing, selling,
and using untested and potentially dangerous preventatives or
treatments) to more positive and beneficial outcomes (e.g.,
scientists and medical professionals using appropriate protocols
to develop and validate new or repurpose older approaches in
an effort to help treat and prevent illness; teachers transforming
safety screens on desks into cars windshields to make them
more welcoming and less frightening for younger students
to use). The model thereby takes creative outcomes one step
further by highlighting that primary creative outcomes likely have
secondary outcomes which may be positive, negative, or some
combination thereof (See section “secondary outcomes”).

Deferential Action
Assertion 5: If people believe they have little to no agency
during times of crisis, then they likely will defer their action
to the guidance or direction of others.

Deferential action refers here to people deferring to others in
an effort to resolve the uncertainty they are facing and the actions
they should take to avoid potential threats. Deferential action,
similar to creative action, may result in beneficial outcomes,
harmful outcomes, or some combination thereof. Depending
on how intense the uncertainty is experienced and the level of
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perceived lack of agency, deferential action may take on more
extreme forms. In the context of a crisis like COVID-19, for
instance, this deferential action can include everything from
denying that there is a crisis to feeling so helpless that people
completely withdraw from taking any actions. These extremes
represent the most problematic forms of deferential action and
likely both come from an intense experience of uncertainty and
perceived lack of agency.

Deferential action can also fall somewhere in between these
extremes and reflect a blend of deferential conformity with some
level of creative agency and action. Conforming to recommended
safety guidelines (e.g., wearing protective face masks in public;
organizations adhering to science-based, safety standards), while
still engaging in some creative activities within those constraints
(e.g., making one’s own face coverings; developing unique
organizational protocols that enable organizations to safely
function within recommended guidelines) would be an example
of a more moderate and adaptive blend of a deferential-
creative action approach. Indeed, conforming to health and safety
directives also requires confidence in being able to do so. Avery
and Park (2016), for instance, report on how crisis efficacy (i.e.,
people’s belief that they can conform to recommended behaviors
during a crisis situation) is an important factor in following
sensible health and safety directives during times uncertainty
and crisis. It is therefore possible for human agency to still be
exercised through an adaptive blend of deferential and adaptive
creative actions.

A more problematic example of a blended approach would
be to conform to fringe perspectives that are dismissive of the
dangers of a given crisis, coupled with a choice to exercise one’s
agency in defiance of individual and public safety guidelines and
thereby increase the chances of harm for oneself and others.
Crisis efficacy (Avery and Park, 2016), combined with creative
metacognition (Bandura, 1997; Jia et al., 2019; Karwowski
and Beghetto, 2019; Beghetto et al., 2020), likely plays an
important role in whether people, organizations and societies
can successfully navigate a blend of deferential and creative
action in times of crisis and thereby maximize beneficial primary
and secondary personal and social outcomes, while minimizing
potential hazards.

Deferential Outcomes
Assertion 6: Deferential outcomes can range from positive to
harmful, with the most beneficial being those that include a
sensible blend of deferential action and creative action.

The outcomes resulting from deferring action can include
a variety of negative primary personal and social outcomes
(Merton, 1936; Baert, 1991), including everything from
dangerously unhealthy levels of stress, anxiety and depression
(Grupe and Nitschke, 2013) to potentially negative social
outcomes, such as social panic, unrest, and the development
of beliefs that can lead to taking dangerous risks. In the case
of a crisis like COVID-19, deferring to perspectives that deny
or downplay the potential severity of the illness may lead to
the further spread of the virus, protracting the duration of the
crisis, and even causing serious illness and death (particularly to
societies’ most vulnerable populations).

Deferential outcomes can, of course, also reflect positive
primary benefits to individuals and larger societies, including
helping to manage a crisis by conforming to the dynamic and
evolving scientific, medical, and safety guidelines for how to
respond in the given crisis situation. As discussed, the model
asserts that beneficial deferential outcomes may be more likely
to result from a blend of sensible deferential and creative action
(i.e., engaging in new thoughts and actions in an effort to help
navigate or resolve a crisis, while also actively working to identify
and minimize potential hazards to oneself and others). Doing
so still preserves a sense of agency (as opposed to a sense of
helplessness), while still attempting to mitigate the potential
hazards of a given crisis.

Secondary Outcomes
Assertion 7: Both creative and deferential outcomes will lead
to a blend of positive and negative secondary outcomes.

The model posits that secondary outcomes, which might
be considered side-effects or unintended consequences, can be
expected regardless of the pathway. As mentioned, creativity
researchers have increasingly stressed the importance of
recognizing that creative action and inaction can result in
negative outcomes (Cropley et al., 2010) and therefore it is
important to engage in creative actions from a more principled
and ethical stance (Moran, 2016). This requires an ongoing effort
to anticipate, monitor, identify, and address potentially harmful
secondary outcomes (Peterson and Skolits, 2019; Oliver et al.,
2020), which can emerge on an elongated time frame, when
taking creative and deferential actions aimed at navigating and
resolving the crisis.

FUTURE DIRECTIONS FOR CREATIVITY
THEORY AND RESEARCH

The aim of this paper was to highlight how times of crisis
can lead to creative or deferential actions and varied outcomes
that can result from those actions, including the importance
of monitoring immediate and long-term consequences of those
actions (Baert, 1991; Moran, 2016; Oliver et al., 2020). I
introduced an agentic process model that asserts different
empirically testable pathways that can result from different
responses in times of crisis. A key initial step in this
work will be for researchers to identify existing and needed
measures and methods, in and beyond the field of creativity
studies, which can be adapted and developed to test and
refine the assertions presented in this model across individual,
organizational, and societal levels. Fortunately, there has been
rapid and continuing growth in methodologies and measures,
across various disciplines, that researchers can draw on when
developing studies aimed at testing the model.

More specifically, researchers can adapt and build on
existing methods, approaches and considerations for measuring
individual and collective confidence beliefs (Goddard et al.,
2004; Beghetto and Karwowski, 2017; Elliot et al., 2017;
Karwowski and Kaufman, 2017; Puente-Diaz et al., 2019; Tang
et al., 2020); creative risk-taking (e.g., Blais and Weber, 2006;
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Tyagi et al., 2017; Beghetto et al., 2020); creative activities and
behaviors (Barbot et al., 2019; Plucker et al., 2019); deferential
beliefs and behaviors (Barnett et al., 2014; Avery and Park,
2016); and methods for evaluations of primary and secondary
outcomes (Argyris and Schön, 1974; Peterson and Skolits, 2019;
Oliver et al., 2020). Depending on the particular aims and focus
of such studies (e.g., testing the model at group vs. individual
levels), researchers likely will need to modify and even develop
new measures that are tailored to particular goals and contexts
of their studies. Using more dynamic and micro-longitudinal
methodologies (Barbot, 2019; Beghetto and Corazza, 2019),
such as diary-based methods (Conner and Silvia, 2015; Bartlett
and Milligan, 2020), and related experience sampling methods
(Shiffman et al., 2008; Conner et al., 2009) seem particularly
promising approaches for this work.

The model introduced in this paper serves a starting
point. It is not meant to be exhaustive in specifying the
full range of responses or outcomes available to individuals
and groups when encountering a crisis. Indeed, the two
featured responses, creative action and differential action
offer only two (albeit broadly encompassing) possibilities.
Future work can help clarify the elements of the model,
including clarifying the areas of overlap, identifying boundaries
between creative and deferential responses, and specifying other
types of responses that may not be adequately accounted
for by either a creative or deferential response. Moreover,
the focus in this paper was on different responses in the
midst of crisis, subsequent work should also examine the
full temporal trajectory of creative and deferential responses
and outcomes including prior to a crisis, during a crisis,

and following a crisis (Baert, 1991; Avery and Park, 2016;
Cameron et al., 2018; Cohen and Cromwell, 2020; Leontidou,
2020). This includes exploring the implications across the full
temporal continuum at the individual, group, and broader
societal level. Subsequent iterations of the model will also
benefit from researchers working in interdisciplinary teams.
Indeed, teams of interdisciplinary researchers drawing on
existing literatures and approaches can go a long way in
testing out, refining, and ultimately strengthening the model
introduced in this paper.

I thereby invite researchers to develop this model by designing
studies aimed at testing and refining the seven assertions
associated with the pathways. Doing so has the potential
to contribute to creativity theory and research and, more
importantly, has the potential to contribute to our understanding
of the role creativity might play in productively navigating
uncertainty in times of crisis.
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The COVID-19 epidemic is associated with negative mood, which has the potential to
be a powerful driver of creativity. However, the influence of negative mood on cognitive
creativity and emotional creativity remains elusive. Previous research has indicated that
self-focused attention is likely to be related to both negative mood and creativity.
The current study introduced two self-focused attention variables (i.e., rumination,
reflection) to explore how negative mood might contribute to cognitive creativity and
emotional creativity. Based on a sample of 351 participants, our study found that
(1) negative mood during the outbreak of COVID-19 was associated with cognitive
creativity and emotional creativity. Meanwhile, there were significant serial mediation
effects of rumination and reflection in the relationship between negative mood and
creativity and (2) the psychological impact after exposure to the COVID-19 epidemic
was positively correlated with emotional creativity but not with cognitive creativity. These
results suggested that individuals, in real life and work, could achieve better creative
performance through moderate self-focus. Moreover, individuals with different mood
states can be induced to enhance their creativity in times of crisis through intervention
training to promote reflection.

Keywords: negative mood, self-focused attention, cognitive creativity, emotional creativity, COVID-19

INTRODUCTION

Creativity has long been of great interest in a wide range of fields, especially in the arts, science,
and engineering (Liu et al., 2018). People have the ability to exert cognitive control over creativity
(Beaty et al., 2014; Kenett et al., 2018). However, our ability to control creativity is not consistent at
all times, especially in the face of sudden changes of circumstances. The COVID-19 infection caused
by a novel coronavirus that emerged at the end of 2019 has now become a pandemic announced
by the World Health Organization and caused widespread panic and anxiety among the public
(World Health Organization, 2020a,b). However, there are potential opportunities in the crisis of
the COVID-19 epidemic. The present study aimed to investigate the positive role of negative mood
on creativity, revealing an opportunity in the crisis of the COVID-19 epidemic.

The Negative Effect of the COVID-19 Epidemic
The outbreak of COVID-19 in 2020 has had a great impact on both society and individuals.
According to Lazarus and Folkman’s (1984) theory of psychological stress, a crisis would induce
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a series of emotional, behavioral, and physiological stress
responses in individuals. The widespread negative mood will
inevitably have a severe impact on people’s mental health. In the
face of the COVID-19 outbreak, the public would experience
the fluctuation of emotional states and generally experienced
negative moods such as anxiety, anger, helplessness, and panic
(Wang J. et al., 2020). According to the word frequency of posts
in Sina Weibo, a widely used Chinese social media site, a study
revealed that negative moods (e.g., anxiety and anger) increased,
happiness decreased, and sensitivity to social risks increased
among the general public after the National Health Commission
defined COVID-19 (see Zhu et al., 2020, for review).

The Positive Effect of the COVID-19
Epidemic
Mood and Cognitive Creativity
In the current study, we attempted to further investigate the
positive effect of negative mood on two areas of creativity:
cognitive creativity and emotional creativity.

The negative mood we measured is a mood state that built
up gradually in uncertain situations (during the COVID-19
outbreak), which is easy to control, less intense, and more
persistent (Beedie et al., 2005). Cognitive creativity, also known
as creative ideas or thinking, can generate creative ideas of
alternative solutions to a problem (Guilford, 1967). Creative
ideation (CI) refers to the process of generating original ideas in
response to open-ended problems (Fink and Benedek, 2014). It is
a universal component of creativity in that creativity at all levels
involves ideation (Runco et al., 2001). Benedek et al. (2012) also
suggested that the generation of new ideas is the core of every
conception of creativity.

Numerous empirical studies have provided evidence for a
relationship between mood and creative ideation. However, there
is little consensus about what types of mood are the most
conducive to the process of creative ideation (De Dreu et al., 2008;
Davis, 2009). To clarify the mood–idea generation relationship,
it is necessary to clarify the types of mood. First, according to
valence, moods could be divided into positive mood and negative
mood. A large number of studies generally believed that positive
mood could promote creative ideation, while negative mood may
hinder creative ideation (Hirt et al., 2008). However, some studies
found that negative mood could also promote creative ideation,
which might be due to the arousal of mood (Russ and Kaugars,
2001; De Dreu et al., 2011). Therefore, we could divide mood
into low arousal moods (e.g., sad, depressed, relaxed, serene)
and high arousal moods (e.g., angry, fearful, happy, and elated)
according to their different arousal levels (De Dreu et al., 2008).
Some researchers believed that high arousal mood could promote
creative ideation, but it has nothing to do with the emotion
valence (Tsai et al., 2013). However, this does not explain why
patients with depression have long-term sadness and depression
and have better performance in creativity (Jamison et al.,
1980). Furthermore, Higgins (1997) put forward regulatory focus
theory, that mood state could be regulated by the promotion
motivational system and prevention motivational system. The
promotion focus refers to entailing motivation to achieve one’s

goal, and the prevention focus refers to entailing motivation
to attain security (e.g., shelter from harm). Some researchers
believed that the preventive-focused moods (e.g., fear, anxiety,
etc.) could promote creative performance (Friedman and Förster,
2001; De Dreu et al., 2008). In addition, situations also affected
the relationship between mood and creative ideation. Feist (1999)
believed that, in uncertain situations or threats, individuals’
problems may cause negative moods, such as anxiety and tension.
Meanwhile, this kind of negative mood in uncertain situations
is likely to be a source of creativity (Runco, 1999). Similarly,
many studies have shown that negative mood experiences could
promote creative performance during the idea generation (Baas
et al., 2008; Damian and Simonton, 2015). Other researchers
believed that the negative mood would improve the originality
and flexibility of creative ideation (Rahimi and Sabahi, 2019).
It is possible that mild negative mood can enhance creativity
by generating powerful thinking and strengthening perseverance
(Baas et al., 2008; Lee et al., 2017). Based on the available evidence,
we supposed that the negative mood during uncertain and risk
situations may promote creative ideation.

Mood and Emotional Creativity
Emotional creativity is an ability to produce a new and
appropriate emotional response and is an extension of cognitive
creativity in the field of emotion (Averill, 1999). It has four
evaluation factors: preparedness, novelty, effectiveness, and
authenticity. Preparedness means that individuals, attached to
emotions, are willing to think actively, understand, and explore
emotions and are sensitive to other people’s emotions. Novelty
means that the individual’s emotional responses are novel
compared with their previous emotional reactions or typical
emotions in society. Effectiveness means that the individual’s
emotional responses play an essential role in solving the
emotional problems, and, in the long run, it is beneficial to the
individual and beneficial to the group and society. Authenticity
refers to the individual’s emotional responses reflected in a
certain way.

In particular, the influence of negative mood on emotional
creativity can be explicated from two aspects: (1) the relationship
between emotional creativity and cognitive creativity and (2) the
effectiveness of emotional creativity. First, emotional creativity
is an extension of cognitive creativity in the field of emotion
(Averill, 1991). Secondly, the effectiveness is one of the criteria
to evaluate emotional creativity (Averill, 1999), which refers to
an emotional response that has potential value and benefits to a
person or a group. Meanwhile, negative mood could prompt an
individual to have a fast and adapted reaction (Fredrickson and
Cohn, 2008). Therefore, we inferred that negative mood could
promote emotional creativity by enhancing the effectiveness of
emotional expression.

Self-Focused Attention
Self-focused attention is the attention to self-related information
(Ingram, 1990). It is the introspection of one’s thoughts and
feelings. In our daily life, moderate self-focused attention
may help individuals monitor and regulate their thoughts
and behaviors, which helps improve negative mood and
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eliminate their influence on cognitive activities. However, a
high degree of self-focused attention tends to interrupt the
processing of environmental information and external tasks
and affect individuals’ effective problem-solving process. Scheier
and Carver’s (1977) “valence theory” suggested that self-
focused attention increased emotional valence and enhanced
emotional experience. However, other researchers found the
opposite result and proposed “self-regulation theory,” showing
that self-focused attention would reduce emotional feelings
(McFarland et al., 2007).

These studies above showed that in some cases, self-focused
attention led to negative mood outcomes, while in other cases,
it had positive mood outcomes. Such a difference of self-
focused attention led Trapnell and Campbell (1999) to propose
two classifications of chronic attention to self: rumination and
reflection. According to their classifications, rumination was
mainly about one’s focus on the causes and consequences of
difficulties rather than alleviating the stress of the problems.
Reflection was characterized by an open exploration of negative
mood, a feeling that one’s mood was clear and controllable,
and a willingness to consider strategies to alleviate unpleasant
moods. Baer (2007) believed that rumination was a frequent kind
of thinking. Individuals would constantly ponder over personal
problems and shortcomings and looked back on the wrong
things that had happened and possible reasons. On the contrary,
reflection can help individuals consciously think about ways to
engage in problem-solving.

The relationship between rumination and reflection can
be explained by the Analytical Rumination Hypothesis (ARH;
Bartoskova et al., 2018), which suggests that negative mood
promoted a two-stage meditation process. The first stage is to
analyze the cause of the problem (causal analysis). The second
stage is to analyze the solution (problem-solving analysis). The
basic idea is that, in the scientific community, as a common
solution, one must first understand a complex problem in order
to solve it (Andrews and Thomson, 2009; Barbic et al., 2014).
In Takano and Tanno’s (2009) study, they also found that
rumination could predict reflection. Based on these findings, we
speculated that rumination and reflection also have a relationship
of one-causing-the-other.

Self-focused attention is inseparable from mood and linked
to creativity through depression. Persistent negative mood or
loss of interest was the character of depression as mood or
affective disorders (Zhang et al., 2019). Our investigation on
the relationships among depression, self-focused attention, and
creativity would help us explain the relationships among negative
mood, rumination, reflection, and creativity. Focusing on self
and personal feelings can be an important part of creative
activities, especially for writers and poets. Interestingly, in a
study by Jamison et al. (1980), people with bipolar disorder
reported that their depression state led to a heightened sensitivity
to their mood, which in turn had a positive effect on their
creativity. Kaufmann (2015) and Forgeard et al. (2020) have
also found that negative mood was beneficial when identifying
problems and evaluating ideas during creative thinking (for
example, to measure the quality of one’s ideas). Supported by
such evidence, other scholars believed that the stimulative effect

of depression state in the creative process was due to the increased
introspection, which led to high sensitivity to internal content
(Richards, 1981). Richards (1981) explained that this form of
introspection contributed to the content of the creative work
that later emerged as a product of the creative process during
functional improvement. Verhaeghen (2005, 2014) found that
reflection played a critical role in the relationship between
depressive symptoms and the creative performance. Depression
and rumination are closely related. Forgeard et al. (2020) found
that rumination can explain the relationship between depressive
symptoms and the generation of more valuable ideas. This may
be because the fact that the rumination made people set a high
and strict standard for themselves, and people may use these same
standards to produce thoughts.

Self-focused attention may also affect emotional creativity.
When Trnka et al. (2019) studied the emotional creativity of
the elderly, they found that the participants, who showed less
focus on their emotional responses and searching fewer reasons
for their feelings, also had lower scores in the preparedness
component of the Emotional Creativity Inventory. Participants
had higher scores in the preparedness component of the
Emotional Creativity Inventory when they were more focused
on their emotional responses and experiences compared with
their less-focused counterparts. Meanwhile, in the process of
self-focus, monitoring self-mood was the key to emotional
intelligence (Mayer et al., 2001), which helped to improve
negative mood (McFarland et al., 2007) and eliminate its
negative influence on cognitive activities (Dunn and Schweitzer,
2005). Since previous studies have shown that adaptive emotion
regulation was one of the manifestations of emotional creativity,
we inferred that self-focused attention was associated with
emotional creativity.

Though it has been observed that the two self-focused
attention variables (i.e., rumination, reflection) were strongly
associated with negative mood and creativity, there is no
study available on the relationships among the two self-
focused attention variables (i.e., rumination, reflection),
cognitive creativity, and emotional creativity. Perhaps, self-
focused attention here may provide a bridge between negative
mood and creativity.

Cognitive Creativity and Emotional
Creativity
As mentioned above, previous studies have suggested that there
might be a potential connection between cognitive creativity and
emotional creativity. However there is an essential difference
between them (Fuchs et al., 2007; Ivcevic et al., 2007; Furnham,
2016). First, cognitive creativity and emotional creativity have
different meanings. Cognitive creativity is a crucial cognitive
function that enables individuals to solve problems by generating
novel and useful products or ideas (Ogawa et al., 2018).
Emotional creativity is a dispositional trait that resulted from
experiencing a complicated emotional life (Averill, 2009). Second,
there are different evaluation criteria for cognitive creativity
and emotional creativity. Cognitive creativity has two criteria:
originality and usefulness (Runco and Garrett, 2012). Emotional
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creativity is evaluated by four criteria: preparedness, novelty,
effectiveness, and authenticity (Averill, 1999). In Martsksvishvili
(2017) study, they found that emotional creativity was not
associated with the originality and appropriateness scores of
the Alternative Uses Tasks (AUT; Guilford, 1950), which is an
experimental paradigm commonly used to measure divergent
thinking, when they examined the psychometric properties of
the Georgian version of Emotional Creativity Inventory (G-ECI;
Averill, 1999). In addition, emotional creativity did not play a
significant role in the creative expression of divergent thinking
(Zenasni and Lubart, 2008). Therefore, it has been inferred
that emotional creativity was related to creative activities only
when emotions are related to creative activities (Ivcevic et al.,
2007). However, in general, emotional creativity is not related
to creative achievements and creative thinking (Martsksvishvili,
2017). Because of these differences between cognitive creativity
and emotional creativity, we inferred that they might have
different relationships with the psychological impact of the
COVID-19 outbreak.

The Present Study
As discussed in the previous sections, the relationships
among negative mood, self-focused attention, and creativity
remain unclear; the difference between cognitive creativity and
emotional creativity in the face of the psychological impact of the
COVID-19 epidemic is still not clear. Based on the literature of
the relationships among negative mood, rumination, reflection,
creative ideation, and emotional creativity, we hypothesized
that (H1) the negative mood during COVID-19 epidemic may
influence creative ideation through the serial mediation of
rumination and reflection; (H2) the negative mood during
the COVID-19 epidemic may influence emotional creativity
through the serial mediation of rumination and reflection;
and (H3) cognitive creativity and emotional creativity have
different relationships with the psychological impact of COVID-
19 outbreak.

To explore these relationships, we collected and analyzed the
data of 351 college students during the COVID-19 epidemic
period. Through the design of the present study, we investigated
whether negative mood during the epidemic could have a serious
impact on individual mental health and play a positive role
of negative mood on creativity under the serial mediation of
rumination and reflection.

MATERIALS AND METHODS

Participants
Three hundred and fifty-one college students at Shaanxi Normal
University (57 males, 294 females, mean age: 19.30 ± 0.63 years,
range: 18–21 years) were recruited for the present study.
A convenient sampling technique was followed. All participants
had normal or corrected to normal vision and had no history
of neurological or psychiatric illness and substance abuse. None
of the subjects had been infected with COVID-19. The study
conformed to the principles of the Declaration of Helsinki
(World Medical Association [WMA], 2013) and was approved by

the Academic Committee of the MOE Key Laboratory of Modern
Teaching Technology, Shaanxi Normal University in China. All
participants signed a written informed consent form after the
procedures were thoroughly explained, and they were paid for
their participation in the current study.

Measures
Participants finished a demographic survey, the Runco Ideational
Behavior Scale (RIBS), the Emotional Creativity Inventory, the
state-trait Anxiety Inventory (STAT), the Positive and Negative
Affect Schedule (PANAS), the Impact of Event Scale-Revised
(IES-R), and the Depression Subscale of Depress Anxiety Stress
Scale 21 (DASS-21) through a widely used online survey
platform1 on their cell phones. In this study, the tools we
used to measure negative mood were the PANAS (Watson
et al., 1988), DASS-21 (Lovibond and Lovibond, 1995), STAI
(Spielberger, 1983), and IES-R (Christianson and Marren, 2012).
However, we used the data of PANAS-neg to analyze the serial
mediation effect. DASS-21, STAI, and IES-R were used to analyze
the correlation and build the structural equation modeling for
detecting the relationship between negative moods and creativity.
Their corroborating with each other suggested that the data we
collected about negative moods are valid, and the results of our
study are stable and reliable.

Meanwhile, we also did some work to reduce bias during data
collection. First, all investigators were trained for questionnaire
investigation and data collection to reduce bias during data
collection. Second, we emphasized in the instruction of the
questionnaire survey: “You should answer the questions carefully
and report your real thoughts. There are no right or wrong
options.” Third, we set some questions in the questionnaire to
check whether the subjects answered the questions carefully, such
as forced selection (“please select a certain item”), repeat selection
(“in accordance with a previous question”), and reverse scoring
(some items were reversely coded and the total scores were used
in analysis). Finally, we screened the collected data to eliminate
the results of failed lie detection and abnormal answers (answers
with regular patterns).

The Runco Ideational Behavior Scale
The RIBS is used to assess the participants’ creative ideation.
Creative ideation (CI) referred to the process of generating
original ideas in response to given open-ended problems (Fink
and Benedek, 2014). The RIBS (Runco et al., 2001) consists of
23 items that are measured on a 5-point Likert scale (1 = never
and 5 = very often). This one-dimensional scale is based on the
theory that certain ideas may be products of not only original
or divergent thinking but creative thinking as a whole (Guilford,
1967). The internal consistency reliability of RIBS was satisfactory
in the present study (Cronbach’s α= 0.86).

The Emotional Creativity Inventory
The Emotional Creativity Inventory (ECI) is used to assess
the participants’ emotional creativity. The ECI (Averill, 1999)
consists of three factors: readiness (the ability to understand and

1http://www.wjx.cn
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learn the emotions of one and others), innovation (the ability
to experience unusual emotions), efficiency, and honesty (the
ability to express emotions skillfully and honestly), with a total
of 30 items. At present, the ECI is widely used and has cross-
cultural adaptability. The internal consistency reliability of ECI
was satisfactory in the present study (Cronbach’s α= 0.80).

The Rumination–Reflection
Questionnaire
The Rumination–Reflection Questionnaire (RRQ) is used to
measure the two factors of self-focused attention (i.e., rumination
and reflection). The RRQ (Trapnell and Campbell, 1999) has two
subscales and consists of 24 items. Each subscale consists of 12
items that are measured on a 5-point Likert scale (1 = totally
disagree, 2 = slightly disagree, 3 = neutral, 4 = somewhat agree,
5 = completely agree). The higher the score, the greater the
tendency of the subject in this dimension (Yuan et al., 2010).

The internal consistency reliability of RRQ was satisfactory in
the present study (Cronbach’s α = 0.87; for rumination subscale,
Cronbach’s α= 0.84; for reflection subscale, Cronbach’s α= 0.87).

The State-Trait Anxiety Inventory
The STAI is used to assess the participants’ state anxiety. The
40-item State-Trait Anxiety Scale (Spielberger, 1983) consists of
two subscales: state anxiety (STAI-Formy-1 for the first 20 items)
and trait anxiety (STAI-Formy-2 for the last 20 items), using a
four-point scale. The state anxiety subscale used in this study is
generally used to assess current or recent experiences and feelings
of panic, anxiety, or nervousness about a situation at a particular
time. Half of the items described positive mood (reverse scoring),
and half described negative mood (positive scoring), with higher
scores indicating higher levels of state anxiety. The internal
consistency reliability of STAI-Formy-2 was satisfactory in the
present study (Cronbach’s α= 0.90).

The Positive and Negative Affect
Schedule
The PANAS is used to assess the participants’ positive and
negative affect. The 20-item PANAS (Watson et al., 1988) consists
of two subscales: positive affect (PANAS-pos) and negative
affect (PANAS-neg). The current study only used the PANAS-
neg component to assess negative affect. Higher scores on
PANAS-neg indicated higher negative disposition or affect. The
internal consistency reliability of PANAS was satisfactory in the
present study (Cronbach’s α = 0.84; for PANAS-neg, Cronbach’s
α= 0.89).

The Impact of Event Scale-Revised
The impact of event scale (IES-R) is used to measure and assess
the participants’ catastrophic experience of a particular life event,
with the addition of a hyper-alert component (reviewed by
Christianson and Marren, 2012). The 22-item IES-R (developed
by Horowitz et al., 1979; revised by Weiss and Marmar,
1997) consists of three subscales: invasive symptoms, avoidance
symptoms, and high arousal symptoms. In our study, we used it
to measure the psychological impact of the COVID-19 epidemic.

The IES-R has been well-validated in the Chinese population
for determining the extent of psychological impact after exposure
to a public health crisis within 1 week of exposure (Zhang, 2014;
Wang C. et al., 2020). The specific life event in this study was the
COVID-19 epidemic. The total IES-R score is divided into 0–23
(normal), 24–32 (mild psychological impact), 33–36 (moderate
psychological impact), and > 37 (severe psychological impact)
(Creamer et al., 2003). The internal consistency reliability of
IES-R was satisfactory in the present study (Cronbach’s α= 0.94).

The Depression Subscale of Depress
Anxiety Stress Scale 21
The complete version of the depress anxiety stress scale (DASS)
is used to assess the participants’ depression, anxiety, and stress.
The DASS (compiled by Lovibond and Lovibond, 1995) consists
of three subscales: depression, anxiety, and stress, with 42 items
in total. In this study, the simplified version of DASS (DASS-21)
revised by Antony et al. (1998) and Crawford and Henry (2003)
were adopted. The guidance emphasized, “Please follow your
situation in the last week.” Studies showed that DASS-21 had the
same factor structure and the same reliability and validity as the
full version. The internal consistency reliability of DASS-21 was
satisfactory in the present study (Cronbach’s α = 0.94; for stress
subscale, Cronbach’s α = 0.88; for anxiety subscale, Cronbach’s
α= 0.83; for depression subscale, Cronbach’s α= 0.85).

Statistical Procedures
The descriptive statistics for variables were computed. Then,
bivariate correlations were calculated to test the relationships
among the variables included in the serial mediation analyses.

All data used in this study were calculated using IBM Statistical
Package for Social Sciences (SPSS) version 23.0 (SPSS Inc.,
Chicago, United States) and PROCESS version 3.5 macro for
SPSS were used to analyze the data (Preacher and Hayes, 2004;
Hayes, 2013). The serial mediation effect analysis was tested using
the Model 6 and bootstrap method by running the PROCESS
plugin in the SPSS software. The SEM was implemented in AMOS
23.0 (SPSS Inc., Chicago, United States).

RESULTS

As our survey was self-reported, common method bias was tested.
First, we checked the values of correlation coefficients among
contracts in Tables 1, 2 to see whether they are too high (i.e.,
r > 0.90). It was found that all the values were not beyond
the threshold (Pavlou and Sawy, 2006). Second, we conducted
a Harman single-factor test using the principal component
analysis. The results showed that one factor explained 16.056%
of the variance, an index of less than 50% (Podsakoff and Organ,
2016). Our results also confirmed that no single factor accounted
for the majority of covariance. Therefore, non-response bias and
common method bias did not affect the results and the findings
in the current study.

The psychological impact of the COVID-19 epidemic,
measured using the IES-R scale, was averaged 21.40 (SD= 14.29).
Among all participants, 199 (56.7%) reported minimal

Frontiers in Psychology | www.frontiersin.org 5 January 2021 | Volume 11 | Article 600837118

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-600837 January 13, 2021 Time: 18:53 # 6

Du et al. Creativity in Times of COVID-19

psychological impact (score < 23); 78 (22.2%) rated mild
psychological impact (scores 24–32); and 74 (21.1%) reported
a moderate or severe psychological impact (score > 33). The
IES-R scores were positively correlated with negative mood
(r = 0.436, p < 0.001), state anxiety (r = 0.381, p < 0.001),
stress (r = 0.619, p < 0.001), anxiety (r = 0.540, p < 0.001),
and depression (r = 0.482, p < 0.001) during the COVID-19
epidemic. These results indicated that the data we measured on
negative mood were associated with the COVID-19 epidemic
and had general applicability. These results had good ecological
validity. At the same time, we can also see that rumination was
positively correlated with negative mood (r = 0.303, p < 0.001),
state anxiety (r = 0.245, p < 0.001), stress (r = 0.290, p < 0.001),
anxiety (r = 0.248, p < 0.001), and depression (r = 0.248,
p < 0.001), while reflection was positively correlated with
negative mood (r = 0.168, p= 0.002) (Table 1).

The Positive Effects of Negative Mood
on Creativity
Correlation Analysis
Table 2 represents the correlations among the variables during
the COVID-19 epidemic. The results showed that negative mood
was correlated with rumination (r = 0.303, p < 0.001), reflection
(r = 0.168, p = 0.002), creative ideation (r = 0.158, p = 0.003),
and emotional creativity (r = 0.217, p < 0.001). Rumination was
associated with reflection (r= 0.298, p < 0.001), creative ideation
(r = 0.182, p = 0.001), and emotional creativity (r = 0.251,
p < 0.001). Reflection was associated with creative ideation
(r = 0.419, p < 0.001) and emotional creativity (r = 0.456,
p < 0.001). Creative ideation was correlated with emotional
creativity (r = 0.584, p < 0.001). In the serial mediation
model of the present study, we predicted that negative mood
was the independent variable; rumination and reflection were

TABLE 1 | The correlations between negative mood, state anxiety, depression,
rumination, reflection, and the IES-R scores.

Negative
mood

State
anxiety

Depression Stress Anxiety

The IES-R
scores

0.436*** 0.381*** 0.482*** 0.619*** 0.540***

Rumination 0.303*** 0.239*** 0.248*** 0.290*** 0.245***

Reflection 0.168** −0.028 0.014 0.064 0.063

***p < 0.001, **p < 0.01.

TABLE 2 | The correlations between negative mood, self-focused attention (i.e.,
rumination, reflection), cognitive creativity, and emotional creativity.

1 2 3 4 5

1 Negative mood 1

2 Rumination 0.303*** 1

3 Reflection 0.168** 0.298*** 1

4 Creative ideation 0.158** 0.182*** 0.419*** 1

5 Emotional creativity 0.217*** 0.251*** 0.456*** 0.584*** 1

***p < 0.001, **p < 0.01.

potential mediators. Creative ideation and emotional creativity
were dependent variables. The correlations found among those
variables would be the basis of following serial mediation analysis.

Serial Mediation Analysis
Cognitive Creativity
The serial mediation analysis was carried out based on
H1: the negative mood during COVID-19 epidemic may
influence creative ideation through the serial mediation of
rumination and reflection.

The serial mediation model was computed with two mediators
(Model 1; M1: rumination and M2: reflection; Figure 1). The
total effect (β = 0.158, p = 0.031) from negative mood to
creative ideation was at a significant level. Moreover, the direct
path from negative mood to rumination (M1) (β = 0.302,
p < 0.001) was significant. Meanwhile, the path from the
first mediator (M1: rumination) to the second mediator (M2:
reflection) was also significant (β = 0.272, p < 0.001). The path
from the mediator, namely, reflection (β = 0.393, p < 0.001),
to creative ideation was significant. However, the path from
another mediator, rumination (β = 0.041, p = 0.433), to creative
ideation was not significant. Meanwhile, the direct paths from
negative mood to reflection (β = 0.086, p = 0.108) and creative
ideation (β = 0.079, p = 0.123) were not significant. Moreover,
the mediators (rumination and reflection) were observed to exert
a serially mediated effect on the relationship between negative
mood and creative ideation.

Table 3 shows the indirect effects and their associated 95%
CIs. As shown in the table, the analysis of the indirect mediation
by bootstrapping found that the resulting data supported the
significance of Path 3 [Negative mood → Rumination →
Reflection → Creative ideation, β = 0.032, SE = 0.012, 95%
CI (0.012, 0.060)]. However the Path 1 [Negative mood →
Rumination → Creative ideation; β = 0.013, SE = 0.016, 95%
CI (−0.017, 0.046)] and Path 2 [Negative mood→ Reflection→
Creative ideation; β = 0.034, SE = 0.022, 95% CI (−0.008,
0.079)] were not significant. Therefore, the effect of negative
mood on creative ideation was realized through serial mediation
of rumination and reflection.

Furthermore, to further examine whether our findings were
stable and reliable, we also used the data from DASS-21 and STAI-
Formy-2 to build a structural equation modeling (SEM) to test
H1. We created the SEM with the “Negative Mood” as the latent
variable and the depression, anxiety, stress, and state anxiety
as the manifest variables. Following our H1, we presumed that
rumination and reflection are the mediators in the association
between negative moods (depression, anxiety, stress, and state
anxiety) and creative ideation. In other words, the negative mood
during COVID-19 epidemic may influence creative ideation
through the serial mediation of rumination and reflection. The
model fit the data quite well [CMIN/DF = 1.858 (p = 0.040),
GFI = 0.984, IFI = 0.992, TLI = 0.985, RMSEA = 0.050].
As shown in Figure 2 (Model 2), the analysis of the indirect
mediation by 5,000 bootstrapping supported the significance of
Path 3 [Negative Mood→ Rumination→ Reflection→Creative
ideation; β= 0.054, SE= 0.020, 95% CI (0.026, 0.092)]. However,
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FIGURE 1 | Serial mediation model (Model 1) of rumination and reflection on the relationship between negative mood and creative ideation. The statistical result is
satisfied for a mediation effect: negative mood (X) influences creative ideation (Y) through rumination (M1) and reflection (M2). The direct path from negative mood to
reflection and the direct path from rumination to creative ideation were not significant. β: standardized coefficients. ***p < 0.001, *p < 0.05.

the Path 1 [Negative Mood→ Rumination→ Creative ideation;
β = 0.036, SE = 0.028, 95% CI (−0.002, 0.087)] and Path 2
[Negative Mood→ Reflection→ Creative ideation; β=−0.023,
SE= 0.036, 95% CI (−0.080, 0.040)] were not significant.

The two serial mediation models (Model 1 and Model 2)
were consistent with the finding that negative mood during
the COVID-19 epidemic could promote an individual’s creative
ideation through serial mediation of rumination and reflection.
These results implied that the DASS-21, the State anxiety, and the
PANAS-neg were corroborated with each other, and the results of
our study were stable and reliable.

Emotional Creativity
The serial mediation analysis was carried out based on H2:
the negative mood during COVID-19 epidemic may influence
emotional creativity through the serial mediation of rumination
and reflection. The serial mediation model was computed
with two mediators (Model 3; M1: rumination, M2: reflection;
Figure 3). The total effect (β = 0.217, p < 0.001) from
negative mood to emotional creativity was significant. The direct
path from negative mood to emotional creativity (β = 0.121,
p = 0.015) was significant. Moreover, the direct path from

TABLE 3 | Bootstrapping indirect effects and 95% confidence intervals (CI) for the
final mediational model.

Model pathways β 95%CI

Lower Upper

Total indirect effect 0.078 0.029 0.131

Path1 Negative mood→ Rumination→
Creative ideation

0.013 −0.017 0.046

Path2 Negative mood→ Reflection→
Creative ideation

0.033 −0.008 0.079

Path3 Negative mood→ Rumination →
Reflection→ Creative ideation

0.032 0.012 0.059

β = standardized coefficients.

negative mood to rumination (M1) (β = 0.302, p < 0.001) was
significant. Meanwhile, the path from the first mediator (M1:
rumination) to the second mediator (M2: reflection) was also
significant (β = 0.272, p < 0.001). The path from the mediator,
namely, reflection (β = 0.408, p < 0.001), to emotional creativity
was significant. However, the path from another mediator,
rumination (β = 0.093, p = 0.068), to emotional creativity was
not significant. Meanwhile, the direct path from negative mood
to reflection (β= 0.086, p= 0.108) was not significant. Moreover,
the mediators (rumination and reflection) were observed to exert
a serial mediation effect on the relationship between negative
mood and emotional creativity.

Table 4 shows the indirect effects and their associated 95%
CIs. As shown in the table, the analysis of the indirect mediation
by bootstrapping found that the resulting data supported the
significance of Path 3 [Negative mood → Rumination →
Reflection → Emotional creativity; β = 0.0335, SE = 0.012,
95% CI (0.013, 0.060)]. However, Path 1 [Negative mood →
Rumination→ Emotional creativity; β= 0.028, SE= 0.018, 95%
CI (−0.002, 0.069)] and Path 2 [Negative mood→ Reflection→
Emotional creativity; β = 0.035, SE = 0.023, 95% CI (−0.008,
0.081)] were not significant. Thus, the effect of negative mood
on emotional creativity was realized through serial mediation of
rumination and reflection.

We also created the SEM with the “Negative Mood” as the
latent variable and the data from DASS-21 and STAI-Formy-
2 as the manifest variables to test the proposed relationship
between negative mood and emotional creativity. Following
our H2, we presumed that rumination and reflection are
two mediators of the association between the negative moods
(depression, anxiety, stress, and state anxiety) and emotional
creativity. In other words, the negative mood during COVID-
19 epidemic may influence emotional creativity through the
serial mediation of rumination and reflection. The model fit the
data quite well [CMIN/DF = 1.576 (p = 0.098), GFI = 0.986,
IFI= 0.995, TLI= 0.990, RMSEA= 0.041]. As shown in Figure 4
(Model 4). The analysis of the indirect mediation by 5,000
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FIGURE 2 | Structural equation model (Model 2) depicts regression paths in this serial mediation model. Large circles represent latent variables; rectangles represent
single-item indicators; and single-headed arrows represent regression coefficients. Regression coefficients are standardized, ***p < 0.001.

FIGURE 3 | Serial mediation model (Model 3) of the rumination and reflection on the relationship between negative mood and emotional creativity. The statistical
result is satisfied for a mediation effect: negative mood (X) influences emotional creativity (Y) through rumination (M1) and reflection (M2). The direct path from
negative mood to reflection and the direct path from rumination to emotional creativity were significant. β: standardized coefficients, ***p < 0.001, *p < 0.05.

bootstrapping supported the significance of Path 3 [Negative
Mood → Rumination → Reflection → Emotional creativity,
β = 0.057, SE = 0.021, 95% CI (0.029, 0.099)]. Path 1 [Negative

TABLE 4 | Bootstrapping indirect effects and 95% confidence intervals (CI) for the
final mediational model.

Model pathways β 95%CI

Lower Upper

Total indirect effect 0.096 0.046 0.154

Path1 Negative mood→ Rumination→
Emotional creativity

0.028 −0.002 0.069

Path2 Negative mood→ Reflection→
Emotional creativity

0.035 −0.008 0.080

Path3 Negative mood→ Rumination→
Reflection→ Emotional creativity

0.034 0.013 0.060

β = standardized coefficients.

Mood → Rumination → Emotional creativity; β = 0.047,
SE = 0.030, 95% CI (0.006, 0.104)] was marginally significant.
However Path 2 [Negative Mood → Reflection → Emotional
creativity; β = −0.025, SE = 0.038, 95% CI (−0.086, 0.040)] was
not significant.

The two serial mediation models (Model 3 and Model 4)
were consistent with the finding that negative mood during the
COVID-19 epidemic could promote an individual’s emotional
creativity through serial mediation of rumination and reflection.
These findings implied that the DASS-21, the State anxiety, and
the PANAS-neg were corroborated with each other and the
results of our study were stable and reliable.

The Different Impact on Cognitive
Creativity and Emotional Creativity
Table 5 shows that the IES-R scores were positively correlated
with emotional creativity (r = 0.118, p = 0.027) and were not
related to cognitive creativity (r = 0.082, p= 0.127).
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FIGURE 4 | Structural equation model (Model 4) depicts regression paths in this serial mediation model. Large circles represent latent variables; rectangles represent
single-item indicators; single-headed arrows represent regression coefficients. Regression coefficients are standardized, ***p < 0.001, *p < 0.05.

Meanwhile, Figure 5 shows that the mediators (i.e.,
rumination and reflection) were observed to exert a serial
mediation effect on the relationship between the psychological
impact of the COVID-19 epidemic (IES-R scores) and emotional
creativity. The analysis of the indirect mediation by 5,000
bootstrapping supported the significance of Path 3 [IES-R
scores → Rumination → Reflection → Emotional creativity;
β = 0.023, SE = 0.010, 95% CI (0.006, 0.045)]. Path 1 [IES-R
scores → Rumination → Emotional creativity; β = 0.021,
SE = 0.013, 95% CI (0.001, 0.054)] was marginally significant.
However, Path 2 [IES-R scores → Reflection → Emotional
creativity; β = 0.091, SE = 0.025, 95% CI (−0.039, 0.058)] was
not significant. Thus, the effect of the psychological impact of the
COVID-19 epidemic (IES-R scores) on emotional creativity was
realized through serial mediation of rumination and reflection.
However, the psychological impact of the COVID-19 epidemic
was not related to cognitive creativity. These results implied
that the psychological impact of the COVID-19 epidemic and
the PANAS-neg were corroborated with each other. Meanwhile,
the COVID-19 epidemic had a different impact on cognitive
creativity and emotional creativity.

DISCUSSION

In this study, we investigated the relationships among negative
mood, rumination, reflection, cognitive creativity, and emotional

TABLE 5 | The correlations between cognitive creativity, emotional creativity, and
the IES-R scores.

1 2 3

1 The IES-R scores – 0.082 0.118*

2 Cognitive creativity – 0.584***

3 Emotional creativity –

***p < 0.001, *p < 0.05.

creativity. We further demonstrated how rumination and
reflection explained relationships between negative mood and
creativity. Our analyses showed that (1) negative mood during
the COVID-19 epidemic could promote the individual’s creative
ideation and emotional creativity through serial mediation of
rumination and reflection. (2) At the same time, the psychological
impact after exposure to the COVID-19 epidemic was positively
correlated with emotional creativity but not with creative
ideation. We also illustrated the difference between cognitive
creativity and emotional creativity. These results showed that the
COVID-19 epidemic is a serious challenge and an opportunity
for enhancing creativity in individuals.

The Two-Sided Effect of the COVID-19
Epidemic
The data showed that negative mood during the epidemic had a
negative impact on individuals. This result was consistent with
the findings of the previous studies on the public psychological
states during the COVID-19 epidemic (Wang J. et al., 2020),
and recent articles urging people influenced by the epidemic to
receive mental health care (Mei et al., 2011).

The collected data also showed there were different
relationships among the mood variables (i.e., negative mood,
state anxiety, stress, anxiety, and depression), rumination and
reflection, respectively. Rumination had positive correlations
with negative mood, state anxiety, stress, anxiety, and depression,
while reflection was only associated with negative mood. The
results were consistent with the previous studies. Takano and
Tanno (2009) found that rumination was associated with a high
level of depression, and reflection was associated with a low level
of depression. Silvia et al. (2005) found that rumination was
positively associated with negative mood; meanwhile, reflection
may also not be entirely adaptive (Joormann et al., 2006).
Miranda and Nolen-Hoeksema (2007) found that reflection
prospectively predicted suicidal ideation. This relationship
did not change after adjusting for depression severity and
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FIGURE 5 | Serial mediation model (Model 5) of the rumination and reflection on the relationship between IES-R scores and emotional creativity. The statistical result
is satisfied for a mediation effect: IES-R scores (X) influence emotional creativity (Y) through rumination (M1) and reflection (M2). β: standardized coefficients.
***p < 0.001, *p < 0.05.

this may be related to the individual negative cognitive
biases.

Moreover, the serial mediation analysis supported our two
hypotheses. H1: the negative mood during the COVID-19
epidemic may influence creative ideation through the serial
mediation of rumination and reflection. H2: the negative mood
during COVID-19 epidemic may influence emotional creativity
through the serial mediation of rumination and reflection.
McFarland et al. (2007) found that negative mood could
stimulate more self-related thoughts than neutral or positive
mood and make individuals more likely to generate ruminative
and reflective thinking. Kaufman and Baer (2002) also hold the
same opinion in their study of depressed patients. Furthermore,
we found that rumination and reflection were interrelated since
they all belong to the two self-focused attention variables. This
finding was in line with previous studies, which suggested that the
reason for the interrelation between rumination and reflection
might be due to their deeper connection to the behavioral
inhibition system (Verhaeghen, 2014). Therefore, rumination
can impair mood but does not affect creative thinking while
reflection can enhance creative interests and creative originality
(Verhaeghen, 2005).

Our study showed that creative ideation could be improved
through serial mediation of rumination and reflection. One of the
possible explanations may be that an individual in the rumination
generated many thoughts. This would lead to two important
results for creative ideation. The originality of ideas would
appear when an individual has many thoughts (Albert, 1975;
Simonton, 1994). Evidence also suggested that the speed of idea
generation was proportional to the number of idea generation
(Simonton, 1997). Such evidence implied that individuals with
many thoughts may also have better performance in fluency. Our
results suggested it is an opportunity to freely explore negative
mood and the thoughts generated in the process of rumination
while necessary strategies are also needed to control unpleasant
moods. This was beneficial to promote cognitive creativity and
emotional creativity.

Another possible explanation is that rumination could predict
reflection and the two variables may be interdependent (Takano
and Tanno, 2009). Self-focused attention would exacerbate the
negative mood of individuals who were already in a state of
dysphoric mood (Lyubomirsky and Nolen-Hoeksema, 1995).
Negative mood would promote an analytical processing style
(Forgas, 2013). This may be due to the fact that the individual
would ruminate in negative mood while thinking about the
cause of the problem (causal analysis) and then begin to analyze
the problem (problem-solving analysis) in the reflective process
triggered by rumination. Some scholars used this method to
relieve depression (Hayes et al., 2005, 2007). To summarize,
these scholars showed that the synergic effect of rumination and
reflection could promote individual creative ideation.

Cognitive Creativity and Emotional
Creativity
We found that negative events (the COVID-19 epidemic) had
a certain impact on the individual’s psychological states. The
results of the correlations among cognitive creativity, emotional
creativity, and the IES-R scores supported our third hypothesis:
(H3) the IES-R scores positively correlated with emotional
creativity but not with cognitive creativity. These results were
consistent with Orkibi and Ram-Vlasov (2019), who suggested
that there might be different mechanisms in emotional creativity
and cognitive creativity.

In some cases, the best creative performance may require
highly detail-oriented elaboration and analysis (Schwarz,
1989; Mackie and Worth, 1991). The products of cognitive
creativity may originate from the dynamic interaction among
the individual cognitive factors (information processing),
dynamic (personality and motivation, etc.) and emotional factors
(emotional states or traits), and the environment to stimulate
or inhibit creativity potential (expression) (Barbot et al., 2011).
Cognitive creativity needs more cognitive resources. However,
the psychological impact of the COVID-19 epidemic inhibited
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individuals from extracting beneficial values from their thoughts,
disrupted their use of information to control and regulated
their thoughts and behaviors (Lee et al., 2017), and failed
to form effective cognitive creative products. Therefore, the
psychological impact of COVID-19 outbreak was not related to
cognitive creativity.

The correlation between the psychological impact of the
COVID-19 epidemic and emotional creativity suggested that the
more the people were affected by negative events, the higher their
scores of emotional creativity. This may be because the product
of emotional creativity was an adaptive emotional response
that points to self (Averill, 1991). Meanwhile, the adverse or
traumatic experiences may generate tension and imbalance,
which in turn may intrinsically motivate an individual to move
toward creative adaptation through new cognitive and emotional
reinterpretations of the experience (Runco, 1999). Other studies
supported such a theory by showing that exposure to adverse
experiences may enable individuals to generate unconventional
emotional responses (Damian and Simonton, 2015; Damian,
2017). Averill (1999) also pointed out that previous traumatic
experiences may lead one to think and be more innovative in
emotional responses, which was conducive to the change of
emotional suitability.

As discussed above, cognitive creativity is different from
emotional creativity, and one of the differences between cognitive
creativity and emotional creativity lies in the creative products
of different categories of creativity. This is probably why the
results showed that the psychological impact of the COVID-19
epidemic positively correlated with emotional creativity but not
with cognitive creativity.

Implication, Limitation, and Future
Research
The results of the present study had relevant practical
implications. First, as an unavoidable emotional experience
in daily life, the positive roles of negative mood should be
emphasized. For example, the current study suggested that
we could achieve better creative performance self-focus in
real life and work. Second, self-focused attention should be
emphasized, especially the influence of reflection on cognitive
creativity and emotional creativity. Such influence is important
for negative mood to play a positive role in creativity.
Therefore, in our daily life, education should pay more
attention to reflection. As suggested by previous studies (Kross
and Ayduk, 2008; Kross et al., 2011), it is also beneficial
to include positive interventions (such as mindfulness) to
improve self-focused attention in daily life, especially reflective
thinking.

The study had some limitations as well as suggestions
for future research. First, the cross-sectional design of the
current study did not determine causality. In future studies,
longitudinal and experimental methods can be used to analyze
the causal relationships among negative mood, self-focused
attention, and creativity. Second, most of our subjects were
women. Future research should increase the sample size of
male subjects for gender balance and gender effect analysis.

Third, the sample in the current study was only Chinese
college students. In further research, it is necessary to
test the generalizability of our results across population
samples. Forth, several studies suggested that mood defined in
terms of mere valence could not explain the comprehensive
relationship between creativity and negative mood (Baas
et al., 2008; Davis, 2009; Rooij and Jones, 2013). In future
research, we suggest further explore how different constituents
of moods would influence creativity by inducing different
mood states.
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They Saw It Coming: Rising Trends in
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Barbara A. Kerr*, Maxwell Birdnow, Jonathan Daniel Wright and Sara Fiene
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Previous research has established that creative adolescents are generally low in

neuroticism and as well-adjusted as their peers. From 2006 to 2013, data from cohorts

of creative adolescents attending a counseling laboratory supported these results.

Clinical findings of increased anxiety, depression, and suicidality among creative students

in 2014 led the researchers to create 3 studies to explore these clinical findings.

Once artifactual causes of these changes were ruled out, a quantitative study was

conducted. Study 1, an analysis of mean differences of pre-2014 and post-2014

cohorts showed that post-2014 cohorts scored significantly higher in Neuroticism,

Openness to Experience, and Conscientiousness and lower in Extraversion on Big 5

inventories. Regression analyses suggested that while Neuroticism was associated with

gender, Conscientiousness and Grade Point Average for the earlier group, Neuroticism

in the post 2014 groups was related to complex interplay of all personality dynamics

except Agreeableness. In the qualitative Study 2, focus groups of 6–10 students,

for a total of 102 participants were queried about the reasons they perceived for

increased anxiety and depression in creative students. Increased achievement pressures

and awareness of environmental and social problems were major sources of external

stressors; perfectionism and desire to fulfill expectations of others were the primary

sources of internal stress. The authors suggest that creative students’ openness to

experience and advanced knowledge made it possible for these students to see the

potential for environmental and social crises and respond to their inability to solve these

problems with anxiety and depression. Study 3 was a qualitative study that followed

up 19 participants from the post-2014 cohort to explore the impact of the COVID-19

pandemic on mental health and creativity. While the majority perceived a negative effect

of the pandemic on their mental health, most also produced a surprising variety of

creative works during that time. In conclusion, rapid changes in the lives of creative

adolescents since 2014 suggest that scholars focus on current cohorts and the ways in

which adolescent personality is shaped by internal expectation and external pressures

and global events. Despite the pandemic, creative young people continued to create.

Keywords: creativity & innovation, adolescence, anxiety, depression, COVID-19
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INTRODUCTION

The scientist-practitioner model of training has long been the
ideal in clinical and counseling psychology training programs,
with science informing practice, and practice stimulating
research questions (Mallinckrodt et al., 2014). Most of the
major ideas in the field of psychotherapy have arisen out of
direct therapeutic contact, not from research directly (Beutler
et al., 1995). Our study is an example of research that
was prompted by anomalous clinical observations by doctoral
counseling psychology students working in a research-through-
service career counseling program for creative adolescents (the
Counseling Laboratory for the Exploration of Optimal States-
CLEOS). We sought to understand the anomalous findings
beginning in 2014 of an increase in clinically observed and
psychometrically assessed anxiety, depression, and suicidality in
creative adolescents.

Since 2005, collaborating teachers at 28 schools have used
profiles of trait complexes found to be associated with potential
for creative productivity in 5 domains in order to identify
potential innovators for our career counseling program. The
profiles included high demonstrated ability in a creative domain
(fine arts, performing arts, scientific and technology invention,
creative writing, and interpersonal) as well as general creative
traits, interests, and values; the profiles had been validated
(Kerr and McKay, 2013) for predicting creative personality and
creative productivity. Kerr and McKay (2013) found descriptions
of clusters of domain-linked traits of fine and performing
artists/writers and scholars/scientists similar to previous studies
(Ivcevic and Mayer, 2006) and a large cluster of interpersonal
creative traits similar to creative leadership studies (Reiter-
Palmon and Illies, 2004).

Over the course of 12 years, students were selected through
profiling and attended 1-day workshops in groups of 8–12.
They took vocational and personality assessments, received
individual interpretations, and engaged in group discussions and
exercises designed to help them set goals and discover potential
creative career pathways. Over that time, Students’ personality
traits revealed by the NEO- PI-R and NEO-PI-3 (Costa and
McCrae, 1992) remained consistent. The modal profile of
creative adolescents included high Openness to Experience,
low Conscientiousness, and average scores in Neuroticism,
Extraversion, and Agreeableness (Kerr and Vuyk, 2013). In
counseling interviews, creative students were generally described
by their counselors as congenial, engaged, and at low risk
for depression, anxiety, and suicidal ideation. The number
of preventive suicide assessments, triggered by a student’s
mentioning of suicidal ideation, was between 1 and 2 per year,
with cohorts ranging from 46 to 140 students.

In the 2014 cohort, the levels of anxiety and depression were
reported by students to counselors, and scores for Neuroticism
on the NEO-PI-3 appeared to be higher than in the past. Out of
the 42 students to participate in the first semester of the 2014
cohort, 14 required suicide assessment, preventive counseling,
and/or referral. These unusual findings not only led to deep
concern among therapists, but also the need to understand if this
was a random occurrence or the beginning of a trend.

It was important to consider the possibility that these students
were a sample drawn from a different population than the

previous cohorts. First, we examined the schools that sent

students to see if there had been a sudden change in the types
of schools sending students. In 2012, 1 school with 20% of

students receiving free and low-cost lunch, serving a university
town, with higher than average statewide achievement test scores

dropped out of the program and was replaced by a school

with similar characteristics in all of the aforementioned factors
except achievement test scores, which were somewhat higher.

One school serving low-income rural students, with a majority
of students on free and reduced lunch, dropped out and was

not replaced. We checked the gender, income, and racial and
ethnic makeup frequencies of visiting students and saw that

the percentage of females and minority students was somewhat
higher than in previous cohorts, and that they were slightly

younger. The profiles, instructions to teachers, and nomination
procedures had not changed; even 8 of 10 teacher nominators

were the same. The forms of NEO-PI-R and NEO-3 instruments

did not yield different scores, and the timing of changes in use of
instruments did not correspond to changes in traits observed.

Several other explanations for the findings were explored,
including a possible change in the training of counselors or the

criteria for suicide assessment. Syllabi for courses in diagnosis

and ethics were examined, with the finding that the same
protocols had been taught for the last 6 years. What else could

account for the sudden increase in depressed, anxious, and
suicidal students?

Because these efforts did not yield an artifactual explanation
for the observed increases in depression, anxiety, and suicidality,

we developed 2 research projects, one quantitative and one
qualitative to explore questions that would reveal information

that might help us to understand and assist creative students
in crisis. When the COVID-19 pandemic began in March of
2020, it was clear that we also needed to consider how this
global crisis was affecting the mental health of creative students.
A third project was initiated to follow up former students
with an assessment designed to provide answers to the latter
question. This paper will include the preliminary findings from
that ongoing project.

The following research questions informed
our investigation:

1. Are the trends observed in depression, anxiety, and suicidality
of creative adolescents in our sample after 2014 paralleled by
national trends in the prevalence of these disorders?

2. Can clinically observed changes in anxiety, depression, and
suicidality of creative adolescents’ from pre- and post-2014
cohorts be linked to changes in their modal Big 5 profile?

3. Are demographic, academic achievement, personality, and/or
vocational interest variables available in the data including
Gender, Age, Grade Point Average (GPA), other scales of
the Big 5 personality tests, and scores on the 6 scales of the
Vocational Personality Inventory associated with changes in
the profiles?

4. How do creative adolescents in our sample explain increases
in depression and anxiety in their own words, as inferred
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from their responses to focus group prompts concerning
these topics?

5. How does a follow-up sample of former CLEOS participants
describe their mental health and creativity after 10 months of
the pandemic?

To attempt to answer these questions, we reviewed the literature
on anxiety, depression, and suicidality in creative individuals and
anxiety, depression, and suicidality in the general population of
adolescents; compared personality profiles from early years of
the program to later years; and attempted to predict anxiety and
depression from our existing demographic, achievement, and
personality data. We then conducted a pilot study using focus
groups with the 2017 through 2019 cohorts of students to ask
their own ideas about why anxiety, depression, and suicidality
were increasing in creative adolescents. Finally, we followed up
with 18 students who had attended CLEOS to explore the impact
of the pandemic on their personality profiles, their experiences of
depression and anxiety, and their experiences of creativity.

REVIEW OF THE LITERATURE

Many creativity researchers have observed that the question, “Is
creativity linked tomental illness?” is simply too broad (Silvia and
Kaufman, 2010; Silvia and Kimbrel, 2010; Carson, 2019). Meta-
analyses of studies of creativity and mental illness clarify that
the answer varies depending upon research approach (Taylor,
2017); the types of psychopathology being investigated (Acar and
Runco, 2012; Baas et al., 2016); the definition of creativity used,
the measures used for both creativity and mental illness, the age
at which creativity is measured, and the level of creativity of the
participants (Paek et al., 2016). In general, effect sizes related to
the link between creativity and mental illness are small; larger
effect sizes tend to be found with specific subscales of measures;
and stronger relationships tend to be found only in studies with
adult eminent people and bipolar spectrum disorder, particularly
in writers. Kaufman (2014) concluded, based on the positions
of a wide variety of researchers, that the idea of a link between
creativity and mental illness had been oversold to the public, and
that research does not support the relationship. Instead, he said
that many aspects of the creative process and creative life may be
positive for mental health.

Studying milder pathologies seems more relevant to non-
clinical samples of adolescents than the literature that focuses
on severe pathology such as schizophrenia and bipolar spectrum
disorders, which presents ambiguous or negative findings for
creative individuals. It seems more fruitful to explore conditions
such as anxiety and depression in creative adolescents. As Silvia
and Kimbrel (2010) noted, anxiety and depression are by far
the most common mental health problems, and yet are under-
investigated in the literature of creativity and mental illness.
They recommended that researchers consider the personality
variable of Neuroticism, one of the Big 5 personality factors which
represents a broad disposition to experience negative emotional
states (Costa and McCrae, 1999).

High scores on measures of the Neuroticism factor are
positively correlated with clinical and subclinical manifestations

of mood disorders. Although meta-analyses of the relationship
of Neuroticism to mental health disorders have shown moderate
to high effect sizes for its predictive relationship to a wide range
of diagnoses of mental illness, Neuroticism is less predictive of
substance abuse disorders, narcissistic, antisocial, and paranoid
personality disorders (Saulsman and Page, 2004). It is, therefore,
not a comprehensive measure of psychopathology, but rather
a predictor of the most commonly occurring mental health
problems. Neuroticism is consistently negatively correlated with
high ability and creativity (Furnham and Bachtiar, 2008; Batey
et al., 2009; Clark and DeYoung, 2014). Batey and Furnham
(2006), in a review of personality traits and creativity, found
that Openness and Extraversion predicted divergent thinking,
everyday creative behaviors, and self-reported creativity; but they
found only a few examples of Neuroticism as a predictor of
creativity, mainly within fine arts domains.

It seems, therefore, that neuroticism has no relationship, or
an inverse relationship to creativity; that anxiety and depression
are rare in carefully sampled studies; and that generally, creative
students should be expected to be fairly well-adjusted.

ADOLESCENT TRENDS IN ANXIETY AND

DEPRESSION

The U.S. adolescent population in general appears to be
increasingly anxious, depressed, and suicidal. In a nationwide
study by the Substance Abuse and Mental Health Services
Administration (SAMHSA, 2019), respondents were defined as
having had a Major Depressive Disorder (MDD) in the past 12
months if they had at least oneMajor Depressive Episode (MDE),
defined as a period of 2 weeks or longer in the past year when
they experienced a depressed mood or loss of interest or pleasure
in daily activities, accompanied by problems with sleeping,
eating, energy, concentration, or self-worth. Adolescents were
considered to have significant impairment if their depression
caused severe problems with their ability to do chores at home,
do well at work or school, get along with their family, or have
a social life. In 2018, about 14% of adolescents aged 12 to 17
had a past year MDE and 10% had a past year MDE with
significant impairment. The percentage of adolescents aged 12
to 17 in 2018 who had a past year MDE was higher than the
percentages in 2004 to 2017. According to the results of the Pew
Research Survey of Adolescents (Pew Research Center, 2019),
70% of teens saw depression, anxiety, and suicidality as major
problems among their peers. While females were more likely
than males to experience high levels of anxiety and depression,
concern about mental health of peers cuts across gender, racial,
and socio-economic lines, according to the study. Teens across
demographic groups said it is a significant issue among their
peers in their community. Fewer teens than in previous years
were concerned about bullying, drug addiction, and alcohol
consumption.More than 40%, however, said these were problems
affecting people their age in the area where they live.

When it comes to the pressures teens face, academics are the
major concerns: 61% of teens say they feel a lot of pressure to
get good grades. By comparison, about 3 in 10 say they feel a
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lot of pressure to look good (29%) and to fit in socially (28%),
while roughly 1 in 5 feel similarly pressured to be involved
in extracurricular activities and to be good at sports (21%
each). While about half of teens see drug addiction and alcohol
consumption as major problems among people their age, fewer
than 1 in 10 say they personally feel a lot of pressure to use drugs
(4%) or to drink alcohol (6%) (Pew Research Center, 2019).

Adolescents may also turn to other maladaptive coping
mechanisms. Non-suicidal self-injury (NSSI) rose by 8.4% each
year for female adolescents from 2001 to 2015. This trend was
particularly striking for girls aged 10–14, whose NSSI increased
an average of 18.8% each year from 2009 to 2015. Female
adolescents age 15–19 exhibited a similar, though less extreme,
trend, with an increase of 7.2% each year from 2008 to 2015
(Mercado et al., 2017). In a study of data collected by the Centers
for Disease Control and Preventions’ National Vital Statistics
System, Curtin and Heron (2019) found that youth suicide has
steadily increased from 2007 to 2017. From 2000 to 2007, suicide
rates in persons aged 10–14 dropped; they then tripled from
2007 to 2017. Similarly, suicide rates in persons aged 15–19 were
stable from 2000 to 2007 and then increased by 76% from 2007
to 2017. Female adolescents (particularly age 10–14) are closing
the previously sizable gap between male and female adolescent
suicide (Ruch et al., 2019). Interestingly, suicide attempts and
resulting injuries decreased from 1991 to 2017 for all racial
groups except Black adolescents. Both Black girls and Black boys
have shown increases in suicide attempts since 1991, and Black
boys are significantly more likely to experience injury from a
suicide attempt (Lindsey et al., 2019).

Perhaps no other contributor to the literature on the trend
of rising anxiety, depression, and suicidality among adolescents
has had more public influence than Twenge (2020), who
compared these trends to a number of other social trends
and concluded that the explanation was increased use of
technology. The mechanisms, she said, included displacement
of time spent on in-person social interactions as cultural norms
evolve. These trends were seen both individually and across the
generations. Additional mechanisms identified were interference
with sleep time and quality, cyberbullying and toxic online
environments, and online contagion and information about self-
harm. What is extraordinary about Twenge’s conclusions is that
she dismissed other explanations such as rising inequality (it
had been going on since the 1980’s, she claimed) and ignored
other obvious trends: racism, homelessness, environmental
destruction, failing schools, and the rising costs of college
(Henriksen and Mishra, 2020). Only recently has the connection
between teens’ use of technology and mental disorders been
submitted to rigorous analysis.

Odgers and Jensen (2020) comprehensively reviewed these
studies and found that most research was correlational, focused
on adults vs. adolescents, and generated a mix of conflicting
small positive, negative, and null associations. Instead, they said,
the most recent and rigorous large-scale pre-registered studies
reported only small associations between the amount of daily
digital technology usage and adolescents’ well-being. Without a
way of distinguishing cause from effect, they explained, these
findings are unlikely to be of clinical or practical significance.

The changes in creative adolescents that we had
observed appeared to mirror those of the United States
adolescent population.

STUDY 1: COMPARISON OF BIG FIVE

PERSONALITY PROFILES OF PRE- AND

POST-2014 COHORTS OF CREATIVE

STUDENTS AND ANALYSIS OF

RELATIONSHIP OF GENDER, AGE, GPA,

AND VOCATIONAL INTERESTS TO

NEUROTICISM

Participants
Participants in this study were 2 cohorts of adolescents who
had been identified by gifted education coordinators of 28
Midwestern high schools as matching the profiles of eminent
people when they were adolescents in 5 domains (Art and
Design; Music; Writing; Invention; Interpersonal Creativity). We
used all of the students’ data from those that had complete
files. The 2006–2013 cohort included 131 adolescents out of
167 participants who completed all instruments (64 female, 64
male, 3 non-binary) who attended in groups of 10- 12. The later
cohort included 170 out of 265 adolescents who completed all
instruments, and who attended, also in small groups, from 2014
to 2019 (83 female, 80 male, 5 non-binary, 2 not stated). Their
race and ethnicity were similar in both groups, and mirrored the
proportions of the area from which they were drawn: 85% (2006–
2013) and 84% (2014–2019) European-American; 9% (2006–
2013) and 6% Asian or South Asian-American; 3% (2006–2013)
and 4% (2014–2019)African-American; 2% (2006–2013) and 2%
(2014–2019) Latine/Hispanic-American, 1% (2006–2013) and
1% (2014–2019) Native American. They averaged 16.3 years of
age in early cohort and 16.1 in the later cohort.

Instruments
The instruments included a demographic self-report form
developed for the purpose of the project, the Vocational
Preference Inventory, and the NEO-PI-r and the NEO-PI 3.

All students took the Vocational Preference Inventory (VPI;
Holland, 1996). The VPI is a 160-item measure appropriate for
individuals from 14 to 75 years old. The VPI is one of the most
widely used vocational interest tests with adolescents and young
adults and consists entirely of occupational titles; patterns of
responding to these titles yield 3 letter codes representing the
individual’s vocational personality. Factor analyses of the VPI
have consistently yielded 6 clusters of vocational personalities,
including Realistic, Investigative, Artistic, Social, Enterprising,
and Conventional, and the predictive, construct, and concurrent
validity are well-established, as well and as all forms of reliability.
Additionally, the VPI was found to be correlated to assessments
with similar scales, such as the Strong Vocational Interest Blank
(Gaffey and Walsh, 1974).

Although there are a few competing models of personality,
the Big 5 Model of personality remains the dominant 1 after 4
decades, valid across cultures and predictive of a wide variety of
valued human behaviors (Feher and Vernon, 2020). Of the Big

Frontiers in Psychology | www.frontiersin.org 4 March 2021 | Volume 12 | Article 611838131

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Kerr et al. Creative Adolescents and COVID-19

5 personality inventories, the NEO- PI-R and the NEO-PI 3 are
considered as highly reliable and valid measures of personality.
The 2006–2013 cohorts of students took the NEO-PI-R (Costa
and McCrae, 1992). The NEO-PI-R is a well-established measure
that yields 5 dimensions of personality and is appropriate for
older adolescents (Soto et al., 2008). This 240-item assessment has
coefficient alphas of 0.92 (Neuroticism), 0.89 (Extraversion), 0.87
(Openness), 0.86 (Agreeableness), and 0.90 (Conscientiousness).
Numerous studies have supported the construct validity and
reliability of the instrument.

The 2014–2018 cohorts of students took the NEO-PI-3
(McCrae et al., 2005). The earlier version had been found to
have 30 items that were difficult for some adolescents. The
authors used self-report and observer rating data from 500
respondents aged 14 to 20 to select replacement items. The
modified instrument retained the intended factor structure
and high reliability and validity, and showed better internal
consistency, cross-observer agreement, and readability. Scores on
both the NEO-PI-r and NEO-PI-3 were standardized (Costa and
McCrae, 1992; McCrae et al., 2005) by using T-scores to allow for
comparison across the 2 cohorts, as recommended by McCrae
et al. (2005).

The factor Neuroticism typically includes 6 sub-facets of
anxiety, depression, vulnerability, anger-hostility, impulsiveness,
and self-consciousness; it is generally characterized as a
sensitivity to threat and punishment and is considered indicative
of maladjustment.

The factor Openness to Experience is the personality factor
characterized by inventiveness, curiosity, and an appreciation
for a variety of experiences. It is the personality variable most
often associated with creativity. Facets of openness to experience
include fantasy, feelings, ideas, aesthetic sensitivity, actions, and
values (Costa and McCrae, 1992). Openness to Experience,
according to Vuyk et al. (2016a), is a stronger construct
than the commonly used construct of “overexcitabilities” to
explain creatively gifted adolescents’ heightened sensitivity
and imagination.

Extraversion is the factor associated with outgoingness and
leadership. Extraversion is described as sociable, assertive, active
and talkative, cheerful, upbeat, energetic and optimistic (Costa
and McCrae, 1992).

Agreeableness is defined as kind, sympathetic, warm,
cooperative, and considerate, and it encompasses the facets of
trust, straightforwardness, altruism, compliance, modesty, and
tender-mindedness (Costa and McCrae, 1992).

Conscientiousness is the personality factor most often
associated with academic success and is a strong predictor
of academic performance (O’Connor and Paunonen, 2007).
Conscientiousness is described as a person’s tendency to plan,
be goal-directed, delay gratification, and adhere to social
norms and rules. Conscientiousness facets include achievement
striving, competence, deliberation, dutifulness, order, and self-
discipline (Costa and McCrae, 1992). For this study, the
scores for the 5 factors of NEO-PI-R and the NEO-PI-3
were standardized so that scores could be compared for both
cohorts on Neuroticism, Openness, Extraversion, Agreeableness,
and Conscientiousness.

Analysis
T-tests were performed on scores for all Big 5 personality factors
for 2006–2013 and 2014–2019 cohorts in order to determine
if the personality profiles of creative students differed for the
2 cohorts. In addition, t-tests were performed on Holland
vocational interests, gender, age, and Grade Point Average (GPA).
Hierarchical multiple regression analysis is used to identify if
the variables of interest explain a significant amount of the
variance in the dependent variable. This test, therefore, was used
to determine the amount of variance demographic, academic,
interest, and the other personality variables contributed to the
prediction of Neuroticism. Regressions were not performed on
other Big 5 Factors at this time, because the focus of this
study was the mental health of the creative adolescents, which
is best captured by Neuroticism. By including other Big 5
personality factors as predictors, it was possible to explore how
observed changes in personality profiles might have contributed
to Neuroticism. Because the Big 5 factors are not completely
orthogonal, and because overlap has been foundwith theHolland
vocational interest factors, an analysis of multicollinearity was
performed. All variables except one were in the proper range (VIF
< 2) except the Extraversion/Enterprising pair, for which the VIF
value was 2.0.

Results
Table 1 shows the descriptive statistics for both groups and the
results of the t-tests of differences between means for the 2006–
2013 and 2014–2019 cohorts on each of the Big 5 factors. The
170 participants who attended the CLEOS program in the 2014–
2019 cohort (M = 59.94, SD = 30.47) compared to the 131
participants in the 2006–2013 cohort (M = 49.96, SD = 10.32)
had significantly higher Neuroticism scores, t(199) = 3.57, p <

0.001. The effect size was small to medium, Cohen’s d = 0.44.
The participants in the 2014–2019 cohort (M = 35.82, SD =

31.32) compared to the participants in the 2006–2013 cohort
(M = 49.13, SD = 11.05) had significantly lower Extraversion
scores, [t(199) = 5.54, p < 0.001]. The effect size was medium
to high. Cohen’s d = 0.57. The participants who attended the
CLEOS program in the 2014-2019 cohort (M = 50.62, SD =

11.42) had higher Openness to Experience scores compared to
the participants in the 2006–2013 (M = 77.95, SD = 20.62) and
(M = 55.38, SD = 11.52), t(199) = 5.16, p < 0.001. The effect
size was small to medium, Cohen’s d = 0.39. The participants
who attended the CLEOS program in the 2014–2019 cohort (M
= 54.65, SD = 30.39) had significantly higher Conscientiousness
scores than the earlier cohort (M = 47.35, SD = 10.97), t(199)
−5.43, p < 0.001. The effect size, Cohen’s d = 0.32 was small
to medium. Agreeableness was the only factor that had no
differences found in mean scores.

For the Holland vocational interests, Students in the later
cohort scored higher on Realistic (M = 4.13, SD = 3.51) than
the earlier cohort, (M = 2.91, SD = 3.19), t(199) =0.18, p < 0.01,
Cohen’s d = 0.36, a low to medium effect size. Students in the
later cohort scored higher on Enterprising (M = 4.12, SD= 3.75)
compared to those in the earlier cohort (M = 3.19, SD = 3.31),
t(199) =0.27, p < 0.01 and Cohen’s d = 0.26, a low effect size. The
later cohort also scored higher on Conventional, M = 2.25, SD
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TABLE 1 | Descriptive statistics and independent samples tests for big five, holland codes, gender, age, and GPA of early (2006–2013) and late cohorts (2014–2018).

Early cohort Late cohort

Mean SD N Mean SD N t p

Openness to experience 55.38 11.52 131 77.95 20.62 170 5.16 0.00*

Conscientiousness 47.35 10.97 131 54.65 30.39 170 −5.43 0.01**

Agreeableness 51.95 14.18 131 54.04 32.45 170 −0.15 0.88

Extraversion 49.13 11.05 131 35.82 31.32 170 −3.97 0.01**

Neuroticism 49.96 10.32 131 59.94 30.47 170 −3.43 0.00*

Realistic 2.91 3.19 131 4.13 3.51 170 0.18 0.01**

Investigative 5.89 4.09 131 7.40 4.05 170 −1.10 0.01**

Artistic 6.77 4.51 131 7.02 4.53 170 −1.25 0.35

Social 4.53 3.41 131 5.14 3.96 170 −0.05 0.06

Enterprising 3.19 3.31 131 4.12 3.75 170 0.27 0.01**

Conventional 1.37 2.11 131 2.25 2.93 170 0.92 0.01**

Gender 1.51 0.50 131 1.60 0.54 170 4.31 0.01**

Age 16.29 1.00 131 16.08 1.18 170 −2.08 0.05*

GPA 3.70 0.51 131 3.72 0.36 170 −3.43 0.01**

NEO-PI Big 5 Personality Traits are Neuroticism, Extraversion, Openness to Experience, Agreeableness, Conscientiousness.

Holland Vocational Interests are Investigative, Artistic, Social, Enterprising, Conventional, and Realistic.

GPA, Grade point average.

*p < 0.05 level.

**p < 0.01 level.

= 2.93 compared to the earlier group (M = 1.37, SD = 2.11),
t(199) =0.92, Cohen’s d = 0.35, a low to medium effect size. They
scored higher in Investigative (M = 7.40, SD = 4.05) than the
earlier group as well (M = 5.89, SD= 4.09), t(199) = 1.10, p< 0.0,
Cohen’s d= 0.37, a low to medium effect size. The demographics
of the groups were different, but all of the differences had low or
very low effect sizes. There were more females in the later cohort
(M = 1.60, SD =0.54) than in the earlier cohort (M = 1.51, SD
=0.50), t(199) = 4.31, p < 0.01, Cohen’s d= 0.17, a low effect size.
The later group was younger, (M = 16.08, SD = 1.18) than the
earlier group, (M = 16.29, SD = 1.00), t(199) = −2.08, p < 0.05,
Cohen’s d = 0.19, a low effect size. The later group had a slightly
higher GPA, (M = 3.72, SD= 0.36) compared to earlier students
(M = 3.70, SD= 0.51) t(199) =−3.43, p < 0.01, with a Cohen’s d
= 0.04, a very low effect size.

Table 2 shows the results of the regression analyses for 2006–
2013 and 2014–2019 cohorts for Neuroticism, in which gender,
age, Grade Point Average, vocational interests (RIASEC), and
the other 5 factors were predictors. Just as the 2 groups had
different personality profiles, they also differed in the variables
that were predictive of neuroticism. For the 2006–2013 cohort,
the regression was significant. Results of the linear regression
indicated that there was a collective significant effect of the
gender, Conscientiousness, and GPA [F(12,118) = 3.34, p < 0.001,
R2 = 0.25). The individual predictors were examined further
and indicated that only the status of being female was positively
associated with Neuroticism, while Conscientiousness, and GPA
were negatively associated with Neuroticism.

For the 2014–2019 cohort, the regression was also significant,
F(12,157) = 3.76, R2 = 22. Openness to experience positively
related to Neuroticism, and Extraversion was negatively related.
Vocational interests were not predictive of neuroticism for

either cohort. Ackerman and Heggestad (1997) performed
a meta-analysis of Big 5 personality traits and Holland
vocational interests and found considerable overlap of traits
and interests, holding that interests explain preferences for
particular environments and traits explain motivations and styles
within environments. Although multicollinearity measures were
acceptable, results of the present study included high correlations
in both groups for Artistic interests and Openness to Experience
(0.43 and 0.57) and moderately high correlations of Enterprising
and Extraversion (0.38 and 0.26); this may have led to the
personality traits overwhelming the variance due to vocational
interests. Additional discussion of how the dynamics of profile
change may have contributed to increases in Neuroticism will be
found in the concluding discussion.

STUDY 2: CREATIVITY AND RISING

NEUROTICISM: A MULTIPLE FOCUS

GROUP STUDY

Method
Adolescent CLEOS participants in the 2017 through 2019 cohorts
were invited to participate in a focus group during their original
visit to CLEOS and all agreed to do so. The purpose of this
focus group was to directly ask creative adolescents what they
believe are the causes of the trend of increasing depression,
anxiety, and suicidality observed in creative adolescents in 2014
and the following years. Data for this study was derived from
the 2017 and 2018 focus group cohorts (14 groups; n = 109).
Adolescent clients were invited to take part in the focus group
during the afternoon following their individual career counseling
sessions. Larger groups of participants were separated into two
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TABLE 2 | Regression analysis coefficients for neuroticism of vocational interests, personality traits, gender, age, and GPA of 2006–2013 (n = 131) and 2014–2019 (n =

170) cohorts.

2006–2013 Cohort 2014–2019 Cohort

Variable B SE Beta t p B SE Beta t p

(Constant) 61.04 16.17 3.77 <0.001* 27.88 43.7 0.64 0.52

Investigative −0.24 0.243 −0.10 −0.99 0.32 −0.22 0.64 −0.03 −0.34 0.74

Artistic −0.35 0.26 −0.15 −1.3 0.18 1.02 0.62 0.15 1.63 0.11

Social −0.08 0.2 −0.02 −0.26 0.80 0.98 0.73 0.13 1.34 0.18

Enterprising 0.14 0.32 0.05 0.45 0.66 −0.76 0.83 −0.09 −0.91 0.36

Conventional 0.41 0.44 0.08 0.91 0.36 −0.17 0.94 −0.02 −0.18 0.86

Realistic 0.003 0.30 0.001 0.01 0.99 −1.28 0.80 −0.15 −1.6 0.11

Openness to experience 0.13 0.01 0.14 1.31 0.19 0.28 0.13 0.19 2.22 0.03*

Conscientiousness −0.26 0.09 −0.28 −2.9 <0.001* −0.07 0.08 −0.07 −0.86 0.39

Extraversion −0.10 0.09 −0.11 −1.2 0.25 −0.19 0.08 −0.20 2.54 0.01**

Agreeableness −0.08 0.06 −0.10 −1.2 0.23 −0.08 0.06 −0.10 −1.2 0.23

Gender 8.56 1.99 0.42 4.29 <0.001* 1.53 4.66 0.03 0.33 0.75

Age 0.31 0.87 0.03 0.35 0.72 0.09 1.96 0.003 0.05 0.97

GPA −4.18 1.92 −0.21 −2.1 <0.01* 4.07 6.46 0.05 0.63 0.53

GPA, Grade point average.

Holland Vocational Interests are Investigative, Artistic, Social, Enterprising, Conventional, and Realistic.

NEO-PI Personality Traits are Extraversion, Openness to Experience, Agreeableness, Conscientiousness.

*p < 0.05 level.

**p < 0.01.

separate focus groups based on gender and non-binary students
were invited to join either group. Students and facilitator(s)
sat together in a circle and the facilitator passed out a sheet
labeled “Causes” on one side and “Solutions” on the other, with
lines for students to list the collective themes agreed upon by
the group. Participants were given a brief introduction to the
purpose of the study and the methods of the focus group. They
were also informed that the focus group would be recorded for
transcription purposes.

The method used for the discussion is variously called
cumulative voting, sticky-dot voting, or votocracy (Hill et al.,
2009). It is a method developed for prioritizing issues and
allowing participants to express the strength of their preference
as well as their ranking of preferences. Long used by youth groups
such as 4-H and civic organizations, it is considered a way of
hearing all voices and allowing the strength of convictions as well
as clarifying which of issues are perceived as most important.
The facilitator of the focus group posed the first question for
verbal discussion: What do you think is causing this rise in
depression and anxiety among creative adolescents? Participants
were encouraged to share their ideas with the group and to
respond to each other’s ideas. Less talkative participants were
specifically encouraged to share their ideas if they had not
yet done so. Before each theme was established, participants
were asked to agree on a concise name for the theme as a
group. The presence of a theme on the list reflected a general
consensus that each theme might be a cause of the trend in
question. The facilitator periodically asked participants if any
of the themes should be subsumed under a broader theme and
students typically reached a consensus in this case as well.

Once causal themes were established, participants were asked
to write down each theme on the “Causes” side of their paper. The
facilitator then instructed each participant to distribute 10 dots
(drawn with pencil, pen, crayon, or dry-erase marker; or using
stickers) among the themes on the paper, assigning more dots
to the causes they saw as more impactful to the trend of rising
anxiety and depression. They were instructed to distribute the
dots in any way they chose that represented the power with which
they held their opinion of the importance each theme (e.g., 10 on
1 theme, or 5 on 2 themes, or 3 on 3 themes and 1 on 1 theme,
etc., adding up to ten).

Audio from the focus groups was transcribed by the
investigators and was analyzed for content by masters-level
graduate students in counseling psychology who had served
as CLEOS counselors. Due to audio issues, 4 of the session
recordings were not available for transcription. Each analyst
was provided an explanation of the procedure for the focus
group, the transcript for one of the recorded groups, and
the list of causal themes identified by the respective group.
Analysts were asked to highlight passages of the transcript
that represent the details of each overarching theme identified
during the corresponding focus group. In addition, coders
identified causes that seemed psychological or biological in
origin, vs. causes that seemed to be related to external
stressors. This data was then entered into a spreadsheet.
The 4 experimenters then examined once again the ranked
causes and solutions of each group, compared this raw data
to the analysts’ highlighted passages, and categorized each
of the themes identified during focus groups into study-
level categories.
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Results
All study-level categories of causes identified by focus group
participants, as well as the number of votes for the themes in
each category, are listed in Tables 3, 4 below. Table 3 shows
the frequency of themes that represent external pressures and
stressors identified by focus groups, while Table 4 shows the
frequency of themes that represent intrapsychic and individual
factors that contribute to increasing Neuroticism. Thirty-six
external thematic categories and 17 intrapsychic/individual
thematic categories were identified. The most endorsed thematic
category across all focus groups with 133 total votes was “Higher
Expectations/Pressure,” which refers to the extra pressure that
creatively gifted students feel to achieve greater and greater
things. Once they meet high expectations, they are often met
with even greater expectations and feel like they must be adept at
everything they attempt. Many participants agree with the notion
that the “average excellence is increasing,” meaning the bar
has risen for talented individuals, leading to often “impossible”
expectations put on them by valued others (e.g., teachers, parents,
siblings, college admissions agents). This is closely related to
the intrapsychic thematic category of “Perfectionism/Fear of
Failure,” which had the second most amount of votes across
all focus groups (81 total votes). Sometimes creatively gifted
students center their identity around achievement (“I have to
be good, I have to be better. Or what am I?”; “If I can’t do it
then I’m letting myself and everyone else down”). Perfectionism
may lead to physical health issues (“You can either choose
perfection or physical health. You choose perfection each time”)
and isolation.

Creative adolescents also report “Being Different” (63 total
votes) and “Social Media” (60 total votes) as major contributors
to the trend of rising Neuroticism in their population. They
believed they were viewed as abnormal due to their differences
from less creative students, and some believed that there are
qualitative differences, such as higher empathy and sympathy
than the general population. Creative adolescents may feel
ostracized because they believe if peers see them as having an
advantage in something, those peers may feel disadvantaged
and hold hostility toward creative adolescents. Participants
note that social media has the potential to magnify these
differences and their effects as well as the potential to help
them find communities of like-minded individuals. Importantly,
participants were by and large ambivalent about social media.
They discussed it as a tool that can be used for connection,
marketing, expression, and other positive endeavors. Many of
them were “digital creatives” (Hoffmann et al., 2016) whose
area of creativity was technology; but they also discussed social
media as a place to make damaging upward comparisons
between themselves and others, especially those who share their
creative interests, and a place to be constantly inundated with
negative media.

The theme “Higher Awareness/Involvement in Important
Issues/Politics” is the fifth-highest rated theme across
focus groups with 40 votes, and the second highest
intrapsychic/individual cause. Conceptually related by some
groups to the perceived higher capacity for empathy of creative

adolescents, many participants noted that they feel more aware
of current events than their less creative peers. This greater
awareness of societal and world events, such as environmental
destruction and political polarization, seems to be associated
with a sense of foreboding and dread. Many also endorsed
that they experience the emotions surrounding these events
more deeply than their less creative peers, leading to more
negative thoughts and feelings. This is of particular interest
when considering how creative adolescents may respond to the
COVID-19 pandemic. Taken in context with the aforementioned
top themes, creatively gifted adolescents may be at high risk for
setting unattainable goals in the context of the pandemic while
simultaneously experiencing the emotional effects of isolation
and fear of illness and death with more gravity than their less
creative peers.

STUDY 3: HOW THE COVID-19 PANDEMIC

INFLUENCES THE MENTAL HEALTH AND

CREATIVE OUTPUT OF CREATIVE YOUNG

ADULTS

Study 3 was designed to answer two primary questions. The first
question was “How has the COVID-19 pandemic impacted the
mental health of creative young adults?” The second was “Have
young adults previously identified as creative been engaging in
creative endeavors during the ongoing COVID-19 pandemic?”
To answer these questions, former clients of the Counseling
Laboratory for the Exploration of Optimal States (CLEOS)
responded to open-ended questions via an online survey which
investigators then analyzed using a qualitative open coding
procedure. Participants were also asked to complete a Big
5 measure of personality to help contextualize open-ended
responses and compare potential differences in response to the
pandemic based on personality factors. This is an ongoing follow-
up project, and these findings are preliminary. All but one of the
respondents are part of the post-2014 cohort.

Participants
The investigator located potential participants from a database of
individuals who previously participated as clients in the CLEOS
Project. Participants had previously been identified by faculty at
their school as being creatively gifted in one or more categories.
In total, 18 participants took part in this study (N = 18). Fourteen
participants were White (77.8%), and there was 1 participant
from each of the following 4 racial/ethnic categories (5.6%
each): Black/African-American, Asian/Asian-American, Middle-
Eastern, and Multiracial. Ten participants (55.6%) were female;
interestingly, the remaining 44.4% of participants was divided
evenly among those who were male (n = 4) and those who
disclosed non-binary genders (n= 4). Participants had an average
age of 20.2; 22.2% of participants (n = 4) were age 19 and 4
participants were also age 20 (22.2%). Three participants (16.7%)
were age 18 and 3 were age nineteen. Two participants (11.1%)
were age 22. One participant was 23 and 1 participant was 24
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TABLE 3 | External causes of rising neuroticism.

Item n % of votes

Higher Expectations/pressure 133 22.7

Being different 63 10.7

Social media 60 10.2

Mental health awareness 37 6.3

School structure/system 28 4.8

Technology-age of info 27 4.6

“Invisible” problems/“imaginary” problems 22 3.7

Lack of recognition 19 3.2

Parental support 16 2.7

Increased stress at school 16 2.7

A lot of competition 14 2.4

Underestimation 13 2.2

Lack of freedom/expression 11 1.9

Generational differences 11 1.9

Limited friendships 8 1.4

Immediate gratification 8 1.4

Doing better than previous generation 8 1.4

Lack of power 8 1.4

Lack of innovation 7 1.2

Changes in parenting styles 7 1.2

“You’re so special” 7 1.2

Lack of community 7 1.2

Lack of acceptance of mental illness/stigma 7 1.2

No education about emotions/adulting 6 1.0

Undervalued education 6 1.0

Bias against gifted students 6 1.0

Division/choosing sides 5 0.9

Lack of social development 5 0.9

Poor school funding 4 0.7

Everything is intersectional 4 0.7

Lack of physical activity 3 0.5

World-Threatening problems 3 0.5

Post-911 cohort 3 0.5

More career possibilities 3 0.5

Government sad disease 1 0.2

Parental divorce 1 0.2

(5.6% each). All but one of the participants were members of the
Post-2014 cohort.

Instruments
50-Item IPIP Version of the Big 5 Markers
A 50-item Big 5 personality inventory available through the
International Personality Item Pool (IPIP) was used to measure
participants’ Neuroticism, Extraversion, Openness to Experience,
Agreeableness, and Conscientiousness (International Personality
Item Pool, 2019, 2021). There are ten questions for each of
the 5 factors. Neuroticism is measured as “Emotional Stability”
(ES), meaning lower scores on this factor indicate higher
Neuroticism. Scores on each factor range from zero to forty, and
Neuroticism scores are calculated by subtracting participants’

TABLE 4 | Intrapsychic/individual causes of rising neuroticism.

Item n % of votes

Perfectionism/fear of failure 81 33.3

Higher awareness/involvement in important issues/politics 40 16.5

Inability to be authentic 20 8.2

Existential depression 18 7.4

“I don’t know who i am” 13 5.3

High sense of responsibility 10 4.1

“Me mentality”/mean mentality 10 4.1

Victim mentality 9 3.7

Self-diagnosis 8 3.3

Fear of death 6 2.5

Overacting and overthinking 6 2.5

Priorities, not able to follow flow 6 2.5

Super active minds 5 2.1

Brain development 4 1.6

Non-help-seeking behaviors 3 1.2

Escape into digital media 2 0.8

Increased drug and alcohol use 2 0.8

scores on Emotional Stability from forty. This inventory was
first developed by Goldberg (1992) in an attempt to develop
markers for the Big 5 factor structure and it has since “been
used by researchers in dozens of published studies” (International
Personality Item Pool, 2019, p. 5). This brief inventory does not
measure specific facets within each of the 5 Factors. Ehrhart
et al. (2008) demonstrated good to excellent internal consistency
reliability for each of the inventory’s factors: E (α =0.89), A (α
=0.78), C (α =0.81), ES (α =0.86), and O (α =0.78). These
values were similar between men and women and between racial
groups included in Ehrhart’s sample (2008, White, Asian/Asian-
American, and Latine). While these authors express the need
for additional inquiry into the measure’s construct and criterion
validity, this measure provides an easily accessible and affordable
alternative to larger measures of Big 5 personality factors, such
as the NEO-PI-3. Although there are no adolescent norms, this
instrument can help researchers to understand relative high and
low scores.

Open-Ended Questions
Participants were asked the following open-ended questions
designed to elicit responses to the 2 primary questions:

How have you been spending time during the COVID-19
pandemic? Work? School? Caring for Family? Other?
What creative work have you been doing since March?
What else can you tell us about how you have spent your time
since March?
Many CLEOS students were dealing with significant anxiety
and depression before the pandemic. How has the COVID-19
pandemic affected your mental health?
What would people close to you say about your mental health
during the pandemic?
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During your CLEOS visit, we did an exercise in which we
asked you to visualize your Perfect Future Day. What do you
remember from your vision of the future? What does your
vision of the future look like now?

Questions regarding participants’ Perfect Future Day
visualizations were included to elicit responses that may illustrate
how COVID-19 has disrupted or reinforced participants’ visions
of the future. Additionally, this question was included to study
the lasting impact the activity has on former CLEOS clients.

Demographics Questionnaire
Participants were asked to self-describe their race/ethnicity and
gender identity instead of checking the box that best represents
these identities. Race was coded as either “White,” “Black/African
American,” “Asian/Asian-American,” “Middle-Eastern,” “Latine,”
or “Multiracial” and gender was coded as either “male,” “female,”
or “non-binary.” Middle-Eastern and Asian/Asian-American
were kept separate to subvert the pattern of erasure of Middle-
Eastern identities in psychological literature, despite the “Middle
East” existing largely in the Asian continent. Non-binary was
used as an umbrella term for any participant identifying as a
gender other than “male” or “female.” Participants were asked to
report their age in years and asked if they consent to contact from
CLEOS for further follow-up studies.

Procedure
The investigator contacted potential participants via email and
Facebook direct message to invite them to participate. This
invitation included a link to the online survey hosted on the
Qualtrics website. Participants were provided information about
the study and asked to provide consent by clicking a checkbox
to show their agreement and providing an e-signature using
their mouse or touch screen. Once participants granted consent,
they were asked to fill out the 50-item IPIP measure of Big 5
personality traits. Once they finished this measure, they were
asked the open-ended questions listed in the Materials section.
Then they filled out a demographics form, completing the survey,
and were thanked for their time.

Analysis
Analysis of qualitative survey data was performed using
open coding and constant comparison procedures inspired
by constructivist grounded theory (Thornberg and Charmaz,
2014). Open coding involves the researcher picking a unit of
analysis (e.g., sentence) and coding every instance of that unit
with themes, reflecting on the meaning of categories and their
underlying processes. Codes are always considered provisional,
and the researcher “compare[s] data with data, data with code,
and code with code” (Thornberg and Charmaz, 2014, p. 158).
Glaser and Strauss (1967), the founders of grounded theory,
used these constant comparison analyses to assist in developing
theory and improve the generalizability of findings. In this
study, the unit of analysis is each case (i.e., the experience of
each participant). This includes information conveyed through
subunits of individual words, dyads of word, parts of compound
sentences, and entire sentences, depending on the meaning
conveyed by the subunit and its functionality within context.

The investigator first scored the 50-item IPIP measure
of Big 5 personality traits for each participant in order
to add a quantitative measure personality to the qualitative
analysis procedure. These were added to a spreadsheet with
participants’ responses to the open-ended questions. The
investigator then read through each set of open-ended responses,
taking notes via paper and pen for each participant. This
information was entered into a separate spreadsheet in the
form of both lists and qualitative codes. List categories
included Activities, Emotions, Cognitions, PFD Original, and
PFD Now.

Deductively-generated qualitative codes followed the research
questions and included Creative Activity (whether the participant
had engaged in creative work since the start of the pandemic,
yes or no); COVID-19 Mental Health Impact (coded as either
Positive Impact, Negative Impact, or Neutral Impact); Mental
Health Congruence (coded as Congruent, Incongruent-lower,
or Incongruent- higher based on the participants’ expectations
of how valued others view their mental health during the
pandemic); PFD Congruence (coded as 0, 1, or 2); and
PFD Recall Detail. During the coding procedure for these
deductively-generated codes, the investigator observed patterns
of responses that were frequent enough to inductively generate
open codes. These included Minimization of Engagement
(the participant disclosed their creative engagement while
simultaneously minimizing this engagement); Hides MH Issues
(the participant explicitly disclosed that they hide their
mental health struggles from valued others); Bleak Future (the
participant explicitly disclosed a highly negative view of the
future in general); Self-deprecation (the participant questions
their talent or mental health in a pejorative way); COVID-
19 Setback (the pandemic “took away” something from the
participant, leading tomoremental health issues); Religiosity (the
participant’s religion was noted as a major factor in their goals,
mental health, or both); Sleep Increase (the participant disclosed
sleeping more than normal during the pandemic, including
increased overnight sleep and/or in the form of excessive naps),
and; Extra Time/Slow Down (the participant disclosed that the
pandemic gave them the time to recommit to valued activities and
self-care). The investigator coded responses for these inductively-
generated open codes.

In order to compare cases, the investigator took extensive
notes on each case using a coding journal as he read through
participants’ responses. He compared cases to one another based
on observed patterns of responses, which aided in developing
open codes. After a provisional full set of open codes was
developed, the investigator coded all cases and entered the
coded data into a spreadsheet. He then used a random number
generator to form 9 dyads of cases and compared the cases in
each of these dyads to one another, again taking extensive notes
and observing patterns of responding. This method of constant
comparison allows themes to emerge that persist throughout
the comparisons. Persistent themes included mostly negative
effects of the pandemic on mental health (12 cases); continued
creative (16 cases) or intellectual (2 cases) work; minimization or
derogation of own creative work (12 cases); and fears about the
future (12 cases).
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Results
The impact of COVID-19 on the mental health of this sample
of creative young adults was by and large negative. Twelve of
the 18 participants (66.7%) identified that the pandemic has
had a negative impact on their mental health, with 4 (22.2%)
saying that their mental health has improved since its onset
(coded as Positive Impact and Negative Impact, respectively).
Two participants (11.1%) noted no significant change to their
health since the start of the pandemic (coded as Neutral Impact).
Twelve participants (66.7%) disclosed that others who are close
to them would agree with their mental health self-assessment.

The mean and standard deviation for each of the sample’s Big
5 personality factor scores can be observed in Table 5. Out of a
total score for 40 on each factor scale, the Study 3 sample scored
an average of 32.78 on Openness to Experience (SD = 5.77);
22.5 on Conscientiousness (SD = 7.52); 15.72 on Extraversion
(SD = 7.78); 31.83 on Agreeableness (SD = 6.35); and 26.56 on
Neuroticism (SD = 8.96). While the sample size of Study 3 is
too small to adequately compare participants’ IPIP Big 5 scores
to NEO scores from previous studies’ cohorts, one can observe
that Openness to Experience remains the highest score, followed
by Agreeablenss, Neuroticism, Conscientiousness; Extraversion
is the lowest score. The pattern of high Openness to Experience
and low Extraversion match the later cohort from which most
were drawn. The high Agreeableness score may reflect this
sample’s willingness to be interviewed. The somewhat low
Conscientiousness score may reflect the participants’ negative
assessment of their productivity during the pandemic.

The majority of participants, nevertheless, have been engaged
in creative activities during the pandemic (16; 88.9%). The
investigator coded each of the activities in terms of both the
O∗NET designation and the Holland Code designation, as listed
by the O∗NET online catalog of career codes (National Center
for O∗NET Development, 2021). Please see Table 6 for a list of
activities coded as creative. There were no significant differences
between the groups regarding the detail with which they recalled
their Perfect Future Day visualizations; similarly, there were no
differences regarding the congruence of participants’ original
PFD visualizations with their current visions of the future and
or life circumstances. Findings from the comparison analyses
were used in the development of open codes and to prevent
overgeneralization based on one specific case.

Negative Impact
Twelve participants disclosed that the COVID-19 pandemic had
a negative impact on their mental health. Four participants
disclosed that valued others would misjudge the pandemic’s
impact on the participant as lower than it actually is (i.e., valued
others would judge the participant as more mentally healthy
than they actually are). Three of these 4 participants explicitly
disclosed in their responses that they hide their mental health
issues from valued others. One participant said that securing
employment has partially abated the pandemic’s negative impact;
they were still coded as belonging to the Negative Impact group
due to the initial and overall negative impact of the pandemic.

Five participants in this group disclosed feeling anxious in
response to the pandemic, and 5 disclosed feeling isolated.

Isolation here refers to a lack of sufficient interactions with
others while loneliness refers to a lack of quality in relationships
with others. Three disclosed feeling depressed. Other emotions
disclosed by this group include distractedness, fear, grief, hope,
optimism, lack of motivation, worry, angst, boredom, despair,
distress, loneliness, passion, stress, and uncertainty. Some
participants in this group noted that their negative reactions
to non-pandemic issues have increased in frequency and/or
valence thanks to the “backdrop” of COVID-19. One participant
noted that her friends would describe her recent behavior
as “unpredictable.”

Both participants who did not disclose engagement in creative
activities since the beginning of the pandemic viewed the
pandemic as negatively affecting their mental health, and both of
themwere experiencing academic transitions (one was beginning
their college career online and the other beginning medical
school). Some participants viewed their distress as stemming
from a combination of anxiety about the pandemic and other life
stressors, such as school, indicating life transitions may mediate
the pandemic’s effect on mental health.

Three participants in the Negative Impact group expressed,
to varying degrees, the belief that the future is bleak. One
explicitly attributed their bleak view of the future to the COVID-
19 pandemic in combination with US politics, and another
noted that “the world will end in 5 years” when asked about
their current goals for the future. This reveals an underlying
emotion to the experience of some participants in this group that
was not explicitly disclosed: hopelessness. For these participants,
visualizing their Perfect Future Day was a moot activity. Multiple
participants in this group cite the pandemic as a source of anxiety
due to its form of negative punishment; one lost what could be
considered their dream job in themusic industry and another had
recentlymade life changes to improve hermental health that were
undone by the pandemic. Two participants in this group noted
that they have been sleeping more often than normal during
the pandemic.

Of note, 3 of the participants in the Negative Impact group
exhibited some form of self-deprecation in their responses. This
came in the form of criticizing one’s own creative work, using
significantly negative language to refer to their mental health, or
assuming their mental health struggles are attributable to their
being a “hypochondriac.” Similarly, 2 participants minimized
their creative engagement while also endorsing that they have
been engaged in creative endeavors since the beginning of the
pandemic with specific examples.

Positive Impact
All of the participants who felt the pandemic had a positive effect
on their mental health disclosed that others who are close to
them would agree with their mental health self-assessment. For
example, 1 member of this group, who achieved eminence on
TikTok during the pandemic, noted that others would say they
are “glowing again.” Two of the 4 participants who disclosed a
positive impact of the pandemic on their mental health noted
changes in their relationship with time that facilitated this
positive impact. These 2 participants noted that the world slowed
down in response to COVID-19, allowing them to take the time
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to engage in meaningful activities. One of these two used this
extra time to explicitly focus on their mental health, and the
other used this time to “reconnect with nature.” Neither explicitly
mentioned emotions. The other 2 participants who experienced
a positive impact on their mental health still disclosed feelings of
worry, sadness, and anxiety in their responses, and one expressed
hope for the future. Interestingly, the average scores on each of
the Big 5 personality factors was higher for the Positive Impact
group than for the Negative Impact group. Of the 3 participants

TABLE 5 | Study 3 pandemic follow-up results on the 50-item IPIP measure of big

5 personality traits.

Factor Mean SD Minimum Maximum

Openness to experience 32.78 5.78 17 40

Conscientiousness 22.50 7.52 8 35

Extraversion 15.72 7.78 2 31

Agreeableness 31.83 6.35 18 40

Neuroticism 26.56 8.96 8 37

in this group who remember the content of their Perfect Future
Day visualization, all of them still hold similar goals and visions
for the future.

Neutral Impact
Both participants who disclosed experiencing no impact on their
mental health due to the pandemic have been engaged in creative
activities since its onset. One did not disclose how their mental
health self-assessment aligned with valued others’ perceptions;
the other participant disclosed that valued others would say the
pandemic had a more negative effect on their mental health
than it actually did due to the participants’ increase in sleep.
Participants disclosed feelings of isolation, worry, and anxiety,
sometimes vaguely (e.g., “I get bummed out sometimes with
not being able to do and see everyone that I want to”). Both
participants recalled the content of their Perfect Future Day
visualizations, one in vivid detail, and both still had at least
somewhat congruent current goals and plans for the future.
Interestingly, one member of this group who scored lower than
the sample mean on Openness to Experience disclosed attitudes
and beliefs specifically demonstrating her Openness that stem

TABLE 6 | Activities engaged in by participants since March 2020.

Holland code O*NET vocation Activities n %

AES Musicians and singers Playing cello 2 11.1

AI Poets, lyricists, and creative writers Creative writing (fiction and non-fiction), poetry 5 27.8

AI Special effects artists and animators Animation 1 5.6

AR Fine artists, including painters, sculptors, and illustrators Illustration, painting, general art 6 33.3

AR Photographers Photography 1 5.6

ARC Cooks, private household Cooking 2 11.1

ARE Graphic designers Digital art 1 5.6

CI Social science research assistants Psychological research 1 5.6

EAS Producers and directors Making tiktoks 1 5.6

ECR Online merchants Running online business 1 5.6

ICA Mathematicians Mathematics 1 5.6

IEA Urban and regional planners Writing (housing policy) 1 5.6

IR Physicians, pathologists Anatomical concept-mapping 1 5.6

IR Soil and plant scientists Taking care of plants 1 5.6

IRE Agricultural engineers Building a chicken coop 1 5.6

R Painting, coating, and decorating workers Decoration 1 5.6

RAC Jewelers and precious stone and metal workers Jewelry-making, metalsmithing 2 11.1

RAI Musical instrument repairers and tuners Making a hurdy-gurdy 1 5.6

RC Construction laborers House renovation 2 11.1

RC Bakers Baking 1 5.6

RCI Carpenters Carpentry 1 5.6

SAI Philosophy and religion teachers, post-secondary Collaborative writing (philosophy) 1 5.6

SIA Mental health counselors Connecting with others, building relationships 7 38.9

SRC Personal care aides Caring for family 3 16.7

Holland codes include Realistic, Investigative, Artistic, Social, Enterprising, and Conventional as well as combinations thereof.

O*NET Vocations were chosen based on their similarity to participants’ creative endeavors in order to classify activities by Holland code.

GPA, Grade point average.

Activities, those activities engaged in by participants since March 2020.

n, number of participants who engaged in each subset of activities.

%, percentage of sample who engaged in each subset of activities.
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from her relationship with God (i.e., following the opportunities
presented to her by God as they arise).

DISCUSSION

In answer to our first question, “Are the trends observed
in depression, anxiety, and suicidality of creative adolescents
in our sample after 2014 paralleled by national trends?”
we found clear parallels. Comparing the current studies of
creative adolescents attending the CLEOS project to what is
known about creativity and mental illness among creative
adolescents, the students observed and assessed before 2014 were
similar to research-based descriptions of creative adolescents
in the literature (Silvia and Kimbrel, 2010; Kaufman, 2014).
They were open to ideas, values, actions, aesthetics, and
fantasy. They were average in Neuroticism, neither depressed,
anxious, vulnerable, self-conscious, and angry nor overly
optimistic, insensitive, incautious, unaware, or defenseless.
In short, they were well-adjusted teens. Creative students
after 2014 were significantly higher in Neuroticism, that
is, more depressed and anxious, more vulnerable, more
self-conscious, and more volatile. They were significantly
less extraverted, so they were less warm and gregarious,
less active, and less excitement-seeking in their orientation
compared to the earlier group. They were significantly more
conscientious, and therefore, more serious, industrious, orderly,
achievement-oriented, and deliberate. Interestingly, despite their
worried, vulnerable, inward orientation, they remained open to
experience, scoring significantly higher than the earlier cohort,
and were creative, imaginative, intellectual and open to ideas,
values, and actions. In fact, despite their neurotic symptoms and
strong conscientiousness, their t-scores showed them to be more
than 2 standard deviations above adolescent norms on Openness.
Yet, they were unlike any descriptions of creative adolescents in
the literature.

The creative students in our study, however, were similar
to adolescents in general in terms of their depression, anxiety,
and suicidality, the rising trends of which were noted in major
national surveys (SAMHSA, 2018; Pew Research Center, 2019).
The only way in which they differed from adolescents in general is
that they seemed to suffer from these disorders earlier than their
less creative peers. Given the extraordinary increase in suicidality
of our creative students in 2014, it might be said that they not
only experienced these afflictions earlier, but also more intensely.

Our second question was, “Can clinically observed changes in
anxiety, depression, and suicidality of creative adolescents’ from
pre- and post-2014 cohorts be linked to changes in their modal
Big 5 profile?” Our post-2014 cohort had profoundly different
profiles, with significant differences from the pre-2014 cohort on
all scales except Agreeableness. They were less extraverted, more
conscientious, and much more open to experience, in addition to
having higher Neuroticism.

The third question we asked was, “Are any demographic,
academic achievement, personality and/or vocational interest
variables available in the data associated with changes in
Neuroticism. In order to understand how their overall profiles

might have been related to the observed increase in neurotic
symptoms, we investigated, through regressions, potential
predictors of Neuroticism scores for both cohorts. For the 2006–
2013 cohort, the status of being female was associated with
higher neuroticism; female adolescents were more likely than
male adolescents to be experiencing neurotic symptoms such
as anxiety, depression, vulnerability, and difficulty controlling
emotions. Similar to the Pew Research Center (2019) findings,
adolescents self-identified as female were more likely to be
anxious and depressed than male adolescents. In addition,
the lower the scores on conscientiousness, and the lower the
student’s GPA, the more likely the student was to experience
symptoms of neuroticism. For the 2006–2013 cohort, where
neuroticism was one of the lowest scores in the profile, it seems
that those students who were struggling with their grades and
lacking in the aspects of conscientiousness needed to improve
their grades were more likely to be depressed and anxious.
It makes sense that the only students experiencing mental
health issues in a cohort that was for the most part very well-
adjusted were those that were struggling with their grades.
Vocational interests were not predictive of neuroticism for
this group.

The profile of the second cohort was quite different from
that of the first, and the predictors for neuroticism were also
quite different. It may be that very high openness to feelings,
ideas, and fantasy makes them more vulnerable to anxiety and
depression when confronted with stressful and unprecedented
events. Williams et al. (2009) found greater resilience under
induced stress conditions for undergraduates with high openness
to experience; however, samples of undergraduates such as were
used in their study tend not to tap the population of those
who are very high in openness to experience. On the other
hand, DeYoung et al. (2012) found a “paradoxical simplex” in
their study of Openness to Experience, showing that at the
highest levels of the Openness aspect of Openness to Experience
(as opposed to the Intellect aspect), people may experience
instability and apophenia, the tendency to make unusual, non-
practical associations of ideas. Reduced extraversion also may
play a part in increased Neuroticism. Extraversion has long
been found to be associated with resilience and well-being,
predicting positive mental health after 40 years. (Gale et al.,
2013). Being less extraverted, they may turn to others less
for help and affirmation and turn more inward, reflective,
and sensitive to stress. Neither demographics nor vocational
interests were predictive of neuroticism for this group. Rather,
it is the complex dynamics of the personality profile that
provide the main clues to the diminished mental health of
this group.

Our fourth question was, “How do creative adolescents in
our sample explain increases in depression and anxiety in their
own words, as inferred from their responses to focus group
prompts concerning these topics?” The focus group study we
conducted with creative adolescents provided a richer picture
of their own perceptions of what was causing the upward trend
of anxiety and depression. More than twice as many external
causes were named as internal causes, indicating a tendency to
look to the problems they saw in the world around them more
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than to seek intrapsychic, individual causation. Interestingly,
the leading cause they perceived could be considered an
interaction of external and internal causation; that is, the extreme
pressure this group experienced to fulfill what often seemed
impossible expectations of parents, schools, and society. Their
own perfectionism and fear of failure inevitably led them to try to
meet expectations that they be academically successful, involved
in activities, and creative in all ways. Coupled with this was an
awareness of the impossibility of achieving all of these goals in
a society that no longer provided the support they needed and
a world that had utterly changed from the ones their parents
and teachers knew. In addition, these students felt that they were
perceived by others as “being different.” The role of social media
tended to be associated mainly with the exaggeration of their
sense of themselves as outsiders. Few students saw rising use of
technology in general as important to anxiety and depression, but
rather saw the specific impact of the ways in which people misuse
social media.

The second most common internal cause of distress was
enhanced awareness of social, political, and global issues. Avid
use of technology to learn more about the world may have indeed
increased this distress; on the other hand, the increased sensitivity
to, and knowledge about these issues coupled with little power
to bring about change certainly contributed to despair for this
group. External pressures from parents and teachers, and their
internalized sense of responsibility to meet societal expectations
collided with their awareness that they could not possibly address
the enormity of the problems they saw around them, no matter
how creative they might be.

Like canaries in a coal mine, these creative young people were
signaling to the adults around them that something was very
wrong, that disaster was coming, and that they were caged in by
their youth and helpless to do anything about it. They did not
specifically see the coming pandemic; but they saw the bigger
picture of environmental destruction and political upheaval, and
they called out to the adults around them to recognize their dread
as real and to do something about it.

To some degree, the results of the second study affirmed the
personality dynamics found to be associated with Neuroticism
in the first study. The participants were aware of heightened
awareness of stressful events in their lives and the world, as well as
their strong response to stress. They clearly identified their desire
to fulfill the expectations of their families and society while feeling
frustrated by their lack of power to do so.

To answer our final question, “How does a follow-up sample
of former CLEOS participants describe their mental health and
creativity after 10 months of the pandemic?” we conducted a
follow-up of 18 young adults, all but one of whom represented the
post-2014 cohort. Our participants, like most young people, were
profoundly affected by the pandemic. Life transitions, job loss,
and social isolation compound creative young adults’ distress
similarly to how they do in the general population, leading to
greater anxiety, depression, sleep, and hopelessness. Yet certain
specific challenges, such as losing a dream job in a creative field
due to the pandemic, may have a greater impact on these creative
young adults who have specifically pursued personal meaning
in their vocational experience. A minority of creative adults

may actually flourish due to the interruption of mundane daily
routine and overwhelming responsibilities. The Kaiser Family
Foundation found that nearly 75% of all people felt their lives
directly affected either some or a lot by coronavirus, and nearly
75% felt the worst was yet to come (Panchal et al., 2020). Forty
percent of adult respondents suffered loss of job, loss of income,
or reduction of hours and pay as a result of the crisis.

The experiences of young adults can provide insight into the
experiences of adolescents. Similarly to the adults in our sample,
teens have been directly affected by the pandemic, often because
of the need to suddenly switch to online education, the need to
assist in childcare, and for low-income families, the need to assist
the family financially through work in low-paid jobs. Like adults,
adolescents must now worry about potential infection and death,
testing availability, treatment options, vaccine development, and
the uncertainty about humanity’s new normal.

In addition, adolescents have unique issues resulting from
the pandemic. Social isolation, difficulty with online education,
increased risk for domestic discord and violence, and difficulty
seeking help for mental distress are some of the issues discussed
by Fegert et al. (2020) in their narrative review of concerns for
child psychiatrists and therapists.

Kuzujanakis (2020) described how the pandemic may have
affected (and continues to affect) gifted students. Like many in
gifted education, Kuzuianakis speculated that gifted students’
heightened sensitivities and “overexcitabilities” could put them
more at risk for mental health issues as a result of the pandemic.
The belief in overexcitabilities in gifted students is not without its
detractors, given that the construct of overexcitabilities is almost
entirely overlapping with openness to experience (Vuyk et al.,
2016b). The confounding of cognitive abilities with personality
traits means that it is difficult to ascertain whether it is the
high intellectual capacity or the increased openness to emotions,
ideas, fantasy, aesthetics, values, and actions that might make
students more sensitive. Given, however, that creative students’
highest personality score on Big 5 Tests tends to be Openness to
Experience, there may be value in considering the additional risk
that world events pose for creative students.

LIMITATIONS

A number of limitations must be considered in interpreting the
data. First, despite the measures taken to rule out artifactual
causes of differences between the pre-2014 cohort and the post-
2014 cohort, such as ensuring the same schools used the same
profiling methods to identify young people, there may have
been other reasons for the abrupt change in the profiles of
the creative students. We discussed many potential correlates
with the increase in depression and anxiety, but none of the
ones we discussed or described in popular media featured
prominently in the focus group themes. In addition, small to
moderate effect sizes require that the finding of different profiles
should be interpreted with caution. Second, without a control
group of less creative students, it is difficult to discern which
changes were related to the students’ creativity as opposed
to changes related to experiences common to adolescents in
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the Midwest. It is important to consider, given the 2014–
2019 cohorts extremely high Openness scores, that 8 years of
practice in the profiling method had improved teachers’ ability
to identify truly creative students. Third, when regressions were
done, all potential variables for which data was available were
used, when, as it turned out, the large number of variables
and the overlap of vocational interests and personality traits
may have reduced the possibility of more predictors emerging.
Fourth, the focus groups, by their very nature, addressed
very specific questions that primed the students to focus on
negative aspects of their lives, as opposed to more positive or
hopeful statements.

Finally, one notable limitation to study 3 is the small sample
size. Had more creative young adults participated, it may
have been possible to compare their profiles as adolescents
to their current profiles as young adults. The small sample
size also limits the generalizability of these findings, as well
as the occurrence of each open code; however, it is important
to note that global catastrophes have the potential to impact
everyone, and people within specific groups may experience
similar psychological sequelae.

IMPLICATIONS

With these limitations, implications must be drawn with caution.
It seems, however, that we may need to consider carefully
when we make generalizations about creative adolescents—
or for that matter, adolescents in general—from data more
than a decade old. With the rapid changes occurring globally,
each new cohort of youth merit open-minded exploration of
their attitudes, emotional well-being, and reactions to changes
in their community and society. Second, clearly we need
further exploration of the relationship of personality factors
to one another, not just psychometrically, but also from
the point of view of adolescents. How do they think low
Extraversion, high Neuroticism, high Conscientiousness, and
high Openness work together? Or more informally, how does
one continue to be creative despite isolation, depression, anxiety,
and conscientiousness?

Third, all of those who work with creative young people
should be aware of the possible “canary in the coal mine”
effect—that is, the sense of foreboding, the existential dread these

young people experienced about the state of the world was not
adolescent dramatizing. With their openness to ideas, sensitivity,

and curiosity, they seemed to discern patterns of impending
collapse while the adult world was concerned with other matters.
They did not specifically foretell the pandemic, but they knew a
global crisis was coming in their lifetimes.

Our strongest takeaway from these glimpses into the
personalities, the inner thoughts and feelings, and the behaviors
of these young people was a hopeful one. Despite the modesty
with which our creative adolescents described their writing, art,
music, and social activism, we saw a clear theme of the persistence
of creativity in the face of inner turmoil and a global pandemic.
We hope that as we continue the long term follow up of the
CLEOS participants we will learn more about how these young
people transcend personal difficulties and continue to create in a
time of crisis.
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Secondary education around the world has been significantly disrupted by COVID-19.

Students have been forced into new ways of independent learning, often using remote

technologies, but without the social nuances and direct teacher interactions of a

normal classroom environment. Using data from the School Attitudes Survey—which

surveys students regarding the perceived level of difficulty, anxiety level, self-efficacy,

enjoyability, subject relevance, and opportunities for creativity with regards to each

of their school subjects—this study examines students’ responses to this disruption

from two very different schools with two very different experiences of the pandemic.

This paper reports on the composite attitudinal profiles of students in the senior

secondary levels at each school (Years 10–12, n = 834). The findings challenged our

expectation that the increased difficulty and anxiety caused by the disruption would

reduce perceived opportunities for creativity. Indeed, our analyses showed that the

students at both schools demonstrated generally positive attitudes toward their learning

and strongly associated opportunities for creativity with other attitudinal constructs

including enjoyability, subject relevance, and self-efficacy. These complex associations

made by the students appear to have buffered the impacts of the disruption, and they

may even have supported creative resilience.

Keywords: COVID-19 pandemic, creativity, resiliency, school attitudes survey, secondary education, student

attitudinal profiles, attitude surveying

INTRODUCTION

The importance of developing and building complex competencies through education has become
a staple of global education policy development. The OECD, for instance, has highlighted the
significance of creativity in its work on the “transformative competencies” needed from education
in the twenty-first century (OECD, 2019). The best ways to develop competencies such as creativity
within formal education, however, remain a matter of intense research interest (Vincent-Lancrin
et al., 2019) and debate (Cropley and Patston, 2019). It is not surprising, then, that little is known
about the interaction of creativity in schooling and a crisis such as COVID-19.
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Historical evidence suggests that periods of crisis have been
crucibles for creativity—World War Two (Chin, 2019) and
the Sputnik Shock in the US after 1957 (Steeves et al., 2009),
for instance, are often credited with stimulating many novel
advances in computing, aerospace, and other areas. It is not
clear, however, if the link between a larger crisis and creative
growth can be carried over into education for creativity. Indeed,
although there is ample evidence that creativity thrives under
constraints (Acar et al., 2019), there is sparse evidence as to
if and how creativity operates under constraints in children
(Kupers et al., 2019). There is no doubt that the COVID-19
pandemic has imposed constraints on learning and teaching.
However, has this been helpful or a hindrance to adolescent
creativity in online learning? The COVID-19 crisis has in some
ways narrowed the pedagogical options available to teachers
with a global trend toward exclusive online learning, often
with little time for preparation. Hence, the increased difficulties
around study may have suppressed at least the student-perceived
opportunities for creativity. The cases we will consider in this
paper are focused on senior secondary students toward the end of
their schooling. These students are preparing for the formal high-
stakes examinations that are held at the end of Year 12 which are,
in Australia, a major determinant of university matriculation.

Outside of the context of schooling, evidence on the impact
of more generalized stress or anxiety on children’s creativity is
sparse (Wu and Chiou, 2008). However, there is some evidence
that creativity can increase resiliency (Metzl, 2009), relieve
burdens (Goncalo et al., 2015), reduce personal stress (Byron
et al., 2010), and generally enhance meaning and positive mental
health outcomes (Kaufman, 2018), even at a tumultuous time
such as this (Fegert et al., 2020). There is increasing evidence of a
strong link between creativity and self-efficacy, from Bandura’s
(1982) assertion that self-efficacy is an important cognitive
mediator of action, followed by Bandura (1997), evolving their
thinking and suggesting a causal link to creative performance.
Tierney and Farmer (2002), created a scale to assess creative self-
efficacy. Beghetto (2006) refined this and used it in an education
setting. This current investigation adds to this evidence base
by exploring student perceptions, their affective response to the
pandemic, including their perception of their opportunities to
respond creatively within their schooling. Is student creativity
under COVID-19 in keeping with meta-analytic findings (Byron
et al., 2010) of a curvilinear relationship between evaluative
stress and creativity, such that low evaluative contexts increased
creative performance (compared to control conditions), whereas
highly evaluative contexts decreased creative performance?
Or did students respond creatively to the constraints of
online learning?

This exploratory study investigated four key areas. Firstly,
students’ self-rating of creativity in their independent learning
under COVID-19. Secondly, how these attitudes vary between
schools that have experienced very different impacts of the
pandemic. Thirdly, we investigated other attitudinal constructs
with the purpose of identifying areas of commonality across
key learning areas of the curriculum. Finally, we aimed to
investigate the domain specificities of students’ perception of
creativity between key learning areas. This paper contributes to

the field of creativity research by showing that students’ concepts
of creativity are not domain general but rather demonstrate a
degree of domain specificity.

COVID-19 AND TWO AUSTRALIAN
SCHOOLS

The COVID-19 pandemic has had a significant impact upon
society and education globally. Aside from the wider public
health and economic impacts, it has seen many educational
providers around the world forced to rapidly pivot to online
learning during 2020 (Basilaia and Kvavadze, 2020; OECD, 2020).
Although higher education already operates extensively in the
online space, the transition to online-mediated distance learning
in schooling has been as extraordinary as it has been unexpected,
with Hong Kong during the SARS outbreak of 2003 offering
perhaps the only significant precedent (Fox, 2004).

This paper explores the experience of the early days of the
COVID-19 pandemic as self-reported by the students of two
schools in Australia. It does so using data from the Schools
Attitude Survey (SAS, Kennedy et al., 2016), a validated survey
instrument that collects self-report data on student attitudes
toward perceived anxiety, opportunity for creativity, difficulty,
enjoyability, intentions, subject relevance, self-efficacy, career
usefulness, and personal usefulness with regards to each of their
subjects at a point in time. The data used are a snapshot taken in
the midst of an unprecedented crisis. These students in Year 10–
12 (generally 15–18 years old) were attending schools in which,
prior to the COVID-19 crisis, online learning was present, but
did not form a significant part of the learning design at either
school; the predominant modality for learning and teaching in
both schools was face-to-face.

At the start of the academic year in January, these students
were expecting a school year dominated by traditional face-
to-face learning, and most would have been looking ahead to
prospects within a relatively strong labor market or the vibrant
Australian university system. Alternatively, they may have been
thinking of the now common “gap year” between school and
university with a year spent traveling and possibly working
abroad. By March these students were living a very different
reality. Australia’s international borders, and even many internal
state borders, were closing to all but essential travel. Thoughts
of travel and study overseas or even interstate were, at best,
uncertain. With unemployment already tipping 13% and youth
unemployment climbing much higher, thoughts of working at
home were nomore definite. To add to this picture the Australian
university sector, heavily reliant on international students, was
in chaos having shed thousands of academic jobs. On seemingly
every front, the “certainties” of their future had been upended to
a degree perhaps only surpassed by the World Wars.

The coeducational schools we have included in this study
are very different institutions, both before and during the
pandemic. One, which we will call Green Tree Frog School
(GTFS), is predominantly a non-academically selective boarding
school with many students of high socioeconomic status and
upwards of 90% of students proceed into higher education.
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In contrast, the school we will call Corroboree Frog College
(CFC) is a non-academically selective day student only school
that attracts students from a wide socioeconomic background.
Around two-thirds of the households with students at the school
sit within the middle two quartiles of Australian household
income, but students from the top and bottom quartiles also
attend CFC. Typically, around 60–70% of CFC students’ progress
to university.

The mid-pandemic experience for these two schools has also
been quite different. GTFS is located in the Australian state
with the largest outbreak of the virus. In late March, toward
the end of the first term of the school year, it initially closed
to face-to-face teaching for 9 weeks. Upon returning to campus
its boarding houses necessitated the implementation of quite
extreme distancing and hygiene protocols and a further outbreak
of the virus ended face-to-face teaching once again as we write
this paper. CFC, on the other hand, is located in a state where
the virus was virtually eliminated and which has experienced
no further significant outbreaks. This has meant that school
life was able to return to something very close to normal after
an extra week of school holidays in April and only 1 week of
online-mediated distance learning. CFC students have still had
to deal with the social, emotional, and economic crisis that is
surrounding them, but the impacts on their day-to-day activities
have been limited. It is reasonable to suggest therefore that
GTFS has experienced the full impact of the pandemic while the
experience at CTC has been much less pronounced.

More greatly impacted, GTFS took a uniform approach to
online learning. Within that structure students were encouraged
by teachers to develop individual methods of information
transfer, information consolidation, and information retrieval.
Mindful that all the external final-year exams conducted by the
state and international authorities were still being conducted in
handwritten form, students were also encouraged to maintain
their handwriting skills and upload photos of their physical
work to the digital platform. This standardized format had been
in place for 5 weeks when the survey reported in the paper
was conducted.

CFC adopted a more flexible approach that encouraged
teachers to individually adopt various technologies and to take
the opportunity to explore novel approaches to online learning.
The intent and nature of online learning varied across year levels
and different parts of the multi-campus school, according to the
needs of students. Students typically engaged in a weekly web-
conference for each subject to support online learning activities
and to provide opportunities for collaboration and connection to
peers and teachers.

CREATIVITY

It is easy to assume that there is little consensus on the
definition of creativity, yet there is actually widespread agreement
on core concepts (Cropley, 2015). From early investigations
(see, for eample, Guilford, 1950; Barron, 1955) to modern
conceptions (see Diedrich et al., 2015; Kaufman, 2016),
definitions of creativity have had two essential components.

Creativity involves originality or novelty, and it must also
involve task appropriateness (or usefulness). In this formulation,
something is creative if it is new and it is fit for its desired purpose
(Simonton, 2012).

It has long been established that creativity can be a teachable
and learnable skill within schools (for a meta-analysis see Scott
et al., 2004). It is for this reason that it is being included in many
global curricula as an essential twenty-first century skill (Kupers
et al., 2019).

Our interest in this paper, though, is on student perceptions.
As we will detail below, with respect to creativity, students
were asked simply to rate the extent to which they were able
to “develop new and useful ways of independent learning” in
each of their school subjects. That is, the response is very much
about the opportunities to engage in creativity now, as a part of
independent online learning as school students, and not about
learning to be more creative in the future. However, unlike the
other attitudes measured in the survey, creativity is teachable and
learnable (Beghetto and Kaufman, 2010). If the students in this
study are already developing new and useful ways of independent
learning, then teachers can further build this competency over
time. Attitudes such as enjoyability or anxiety are able to be
discussed in education but cannot be explicitly taught.

METHODS

The School Attitudes Survey
Attitudes are multidimensional constructs. Within the context of
schooling it is reasonable to suggest that the distinct aspects of
a student’s attitudes toward their school subjects may develop
at different rates and in response to different stimuli for
the student’s different subjects. The School Attitude Survey
(SAS) was developed from the School Science Attitude Survey
(Kennedy et al., 2016) and measures this nuanced approach
to a student’s attitudes or perceptions toward their subjects
against nine Attitudinal Factors: Subject Anxiety, Creativity,
Perceived Difficulty, Enjoyability, Intentions, Subject Relevance,
Self-Efficacy, Career Usefulness, and Personal Usefulness. The
SAS uses a digital interface to present participants with a slider
input for each of their school subjects (Figure 1). These slider
inputs form a visual analog scale from −50 to +50 and each
of the general statements is presented on a separate screen (see
Supplementary Material for the item wording). The Attitudinal
Factors Anxiety and Difficulty are both reverse keyed in the
analyses such that positive values represent a more desirable
outcome, i.e., a positive rating for anxiety represents a low-level of
anxiety (relaxed students are the desired outcome) and a positive
rating for difficulty represents a low-level of difficulty (students
who are not struggling is the desired outcome).

A student’s mean attitude rating for each attitudinal factor
across all of their subjects is calculated and is known as the
student’s Composite Attitude Rating (CAR). A student’s CAR
can be thought of as a measure of their average attitude to the
academic aspects of school as a whole. Subject Attitude Ratings
(SAR) can then be calculated by subtracting a student’s CAR
for a specific attitudinal factor from their raw attitude rating for
the individual subject for that same attitudinal factor. A SAR
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FIGURE 1 | Screenshot of the school attitudes survey interface.

could therefore theoretically fall in the range −100 to +100. A
student’s SAR can be thought of as a measure of their attitudes
toward a single subject area in comparison to their attitude
toward school as a whole. Table 1 shows the calculation and
relationship between raw, composite, and subject attitude ratings
for a hypothetical student.

All Year 10, 11 and 12 students (15–18 year-olds) at both
schools were invited to contribute data to the SAS instrument
via a personalized email link in the penultimate week of Term
2 2020 (late June 2020). Students were provided time during
a nominated class to complete the SAS instrument using their
own computer or other device (e.g., iPad). Ethics approval was
granted by the University of South Australia Human Research
Ethics Committee and the participants’ legal guardians provided
informed opt-in consent for the study.

The profile of the two school samples is shown in Table 2.
These profiles represent a response rate of 67% (GTFS) and
51% (CFC) for the two schools. GTFS has been explicitly
incorporating the ideas and principles of creative education
into its curriculum for around 3 years. CFC has recently
shifted its strategic intent to improve student attainment of
twenty-first century capabilities and has started to invest in
resources and professional development for teachers to foster
students’ creativity.

Patterns of interest, both within and between schools, were
identified and investigated further through the use of boxplot
comparisons, ANOVA and correlation analysis using various

packages available in the R statistical environment (R Core
Team, 2018). Quantile-Quantile plots and the Shapiro-Wilk W
statistic were utilized to ensure sufficient normality in the data
for the use of parametric analysis. Pearson’s product moment
coefficient (r) was used to analyze the strength of correlations
between attitudinal factors in an attitude profile. Tukey’s Honest
Significance Test, with a 95% confidence interval, was used to
determine the extent of the differences in the population means
identified by the ANOVA results and eta-squared (η2) was used
as a measure of effect size. The relative strength of the different
relationships will be interpreted using Cohen’s (1988) rule of
thumb and are shown in Table 3.

Australia has a nationwide Australian Curriculum that
is implemented and assessed on a State-by-State basis. For
example, although the general content of the English curriculum
is the same in all states, the details regarding its delivery
and assessment are not directly comparable. In addition, the
Australian school leaving credentials do not require the study
of any mandatory subjects in Years 11 and 12 except for
English. Hence, sample sizes for other subjects can readily
fall below those needed for reliable generalizations to be
made. It is therefore unreasonable to compare students’
attitude profiles on a per subject basis. However, courses
with similar approaches to learning from both schools can
be grouped together into several subject areas—known as
Key Learning Areas (KLAs) in Australia—for analysis. This
approach becomes more useful when only considering Year

Frontiers in Psychology | www.frontiersin.org 4 February 2021 | Volume 12 | Article 613055148

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Patston et al. Secondary Education in COVID Lockdown

TABLE 1 | Hypothetical conversion of participant’s raw attitude ratings into composite and subject attitude ratings for a partial attitudinal profile.

Attitudinal factor Subject raw rating Composite attitude rating Subject attitude rating

English Science Mathematics English Science Mathematics

Subject Anxiety* +20 +10 +15 +15.0 +5.0 −5.0 0.0

Creativity +30 −10 +20 +13.3 +16.7 −23.3 +6.7

Difficulty* −20 +10 −10 −6.7 −13.3 +16.7 −3.3

* Indicates that this scale is reverse keyed.

TABLE 2 | Student sample profile for Corroboree Frog College and Green Tree Frog School.

Student gender Corroboree frog college Green tree frog school Grand total

Year 10 Year 11 Year 12 Total Year 10 Year 11 Year 12 Total

Male 13 75 80 168 53 55 76 184 352

Female 29 101 89 219 82 75 106 263 482

Total 42 176 169 387 135 130 182 447 834

Grand Total 177 306 351 834 177 306 351 834

TABLE 3 | Magnitudes of effect size based on the general rule of thumb of Cohen

(1988).

Statistical measure Effect size threshold

Small Moderate Strong

Correlation (Pearson’s r) 0.10 0.30 0.50

ANOVA (η2) 0.01 0.06 0.14

Cohen’s d 0.20 0.50 0.80

11 and 12 students as the various syllabuses for this stage
of school are more consistent between States. For the
following analyses we consider five KLAs: English, comprising
courses in both English Language and English Literature;
Mathematics, comprising both elementary, intermediate and
advanced mathematics courses; Sciences, comprising courses
in physics, chemistry and biology; Humanities and Social
Sciences (HASS), comprising courses such as history, geography,
economics, business studies; and Creative and Performing Arts
(CAPA), comprising courses such as visual arts, drama, and
media arts.

While there are some potentially interesting differences
between the attitudinal profiles for the two schools in this study
at the individual subject level that require more detailed analysis,
we will constrain our results and discussion in this paper to
the school-wide composite attitude ratings, the grouping factors
of student year group and student gender, and the combined
KLA subject attitude ratings. As discussed previously, the crisis-
like nature of COVID-19 is likely to have a dampening effect
on students’ long-term attitudes toward their subjects. Hence,
we will also restrict our analysis to just six of the attitudinal
constructs of the SAS namely difficulty, subject anxiety, self-
efficacy, enjoyability, perceived subject relevance, and creativity.

RESULTS

School Composite Attitude Ratings
Figure 2 shows the composite attitude profile of the students at
CFC (left hand boxes) and GTFS (right hand boxes) toward all
of their academic subjects. For each attitudinal factor, the box
represents the interquartile range (IQR), the solid horizontal line
indicates the median and the whiskers indicate 1.5 times the IQR.
The diamond is centered on the mean and extends one standard
deviation in either direction. Circular markers indicate potential
outliers in the data. As can be seen, the mean reported attitudes
are slightly positive for all attitudinal constructs. This is indicative
of a student population who are experiencing the uncertainties of
the COVID-19 crisis but who nonetheless have a generally positive
outlook on school.

The figure suggests that the attitudinal positions held by
students at the two schools are in fact very similar, even though
the experiences of COVID-19 for the students at these schools
have been markedly different. This similarity is confirmed by
the results of a two-way ANOVA which shows that the effect
sizes of any statistically significant differences as a result of
attending one school or the other are small. Ratings for self-
efficacy by students at CFC were 2.96 points higher [F(1, 820) =
9.61, p = 0.002, η

2
= 0.012] than students’ ratings at GTFS.

Ratings for creativity at CFC were 4.0 points higher [F(1, 809) =
16.24, p < 0.001, η

2
= 0.020] than at GTFS. When a student’s

gender is included in the ANOVAmodel, a number of apparently
statistically significant relationships are revealed; however, none
of these results reach the threshold value of eta-squared for a
small effect size, as outlined in Table 4, and so they are not
considered statistically meaningful.

A pairwise correlation analysis with a Bonferroni adjustment
was performed between each of the attitudinal factors for each
of the schools independently. These are shown in Table 4 with
the correlations for CFC below the diagonal and those for GTFS
above. All correlations were found to be statistically significant at
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FIGURE 2 | Composite attitude profile for all year 10–12 students at Corroboree Frog College (left hand bars) and Green Tree Frog School (right hand bars).

TABLE 4 | Correlation coefficients between Attitudinal Factors for all students at Corroboree Frog College (below the diagonal) and Green Tree Frog School (above the

diagonal).

Anxiety Creativity Difficulty Enjoyability Relevance Self-efficacy

Anxiety −0.49 0.48 −0.53† −0.44 −0.51† Green Tree Frog School

Creativity −0.43 −0.28 0.54† 0.49 0.44

Difficulty 0.49 −0.38 −0.39 −0.22 −0.44

Enjoyability −0.39 0.47 −0.38 0.49 0.52†

Relevance −0.36 0.44 −0.28 0.58† 0.39

Self-Efficacy −0.47 0.44 −0.41 0.51† 0.34

Corroboree Frog School

Bold text has been used to indicate a moderate correlation (r>0.30). Bold text and a dagger symbol have been used to indicate a strong correlation (r>0.50).

the p< 0.001 level. There were no meaningful correlations found
between a student’s gender or their year group and their CAR for
any attitudinal factor for students at either school.

As can be seen in Table 4, creativity correlates favorably
with enjoyability (rCFC = 0.47, rGTFS = 0.54), relevance
(rCFC = 0.44, rGTFS = 0.49), and self-efficacy (rCFC = 0.44,
rGTFS = 0.44) while correlating negatively with perceived
difficulty (rCFC = −0.38, rGTFS = −0.28), and subject
anxiety (rCFC = −0.43, rGTFS = −0.49). That is to say,
as students’ subject creativity ratings increase, their subject
anxiety ratings decrease, they find the subject easier and
their ratings of self-efficacy, enjoyability and relevance also
increase. It can also be seen in the table that enjoyability,
relevance and self-efficacy are strongly correlated with each
other suggesting that these three attitudes may be related to
common influences.

SCHOOL SUBJECT ATTITUDE RATINGS

English
Figure 3 shows the subject attitude profile for Year 11 and 12
students for the English KLA. It is important to stress that all

students are required to study at least one course from the English

KLA as part of their personal curriculum. It is apparent that
the students’ mean attitude ratings for most of the attitudinal

constructs are very similar to the composite attitude ratings for

these students as seen in Figure 2, although they are slightly

negative. Recall that as the SAR is calculated with reference to

a student’s CAR a SAR of zero indicates no difference to the

CAR; it does not indicate an absolute rating of zero. A two-sided
one-sample t-test with a 95% confidence interval was carried out
to determine if the mean SARs were statistically different from
zero, i.e., to determine if the differences between SARs and CARs
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FIGURE 3 | Subject Attitude Profile for year 11–12 students studying at least one course from the English KLA at both Corroboree Frog College and Green Tree Frog

School.

were statistically significant. Students reported SARs for subject
anxiety [M = −3.31, SD = 19.48, t(578) = 4.09, p < 0.001, d =

0.17], perceived difficulty [M =−3.95, SD= 19.23, t(579) = 4.94,
p < 0.001, d = 0.21], self-efficacy [M =−2.69, SD= 17.95, t(580)
= 3.61, p < 0.001, d = 0.15], relevance [M =−2.77, SD= 19.55,
t(580) = 3.42, p < 0.001, d = 0.14], enjoyability [M = −7.96, SD
= 22.84, t(578) = 8.38, p < 0.001, d = 0.35], and creativity [M =

−4.41, SD = 17.05, t(580) = 6.22, p < 0.001, d = 0.26] that were
all <0, statistically significant and of small or borderline small
effect size.

Analysis of the inter-attitude correlations for the English
KLA shows that the triplet of attitudes identified in the
CAR profiles—enjoyability, relevance and self-efficacy—are each
strongly correlated with each other for this KLA (ren−re = 0.62,
ren−se = 0.66, rre−se = 0.57). In addition, these three attitudes also
strongly correlate with students’ ratings for creativity (rcr−en =

0.60, rcr−se = 0.57, rcr−re = 0.53). The full correlation matrix can
be found in Supplementary Table 2.

Mathematics
Figure 4 shows the subject attitude profile for Year 11 and 12
students for courses in the Mathematics KLA. In Australian
schools many schools offer mathematics courses at two or
three levels of complexity from Year 9 onwards and the
study of mathematics is compulsory until the completion of
Year 10. In Year 11 and 12, students may elect to study
mathematics at one of three levels—elementary level e.g.,

financial mathematics and algebra; intermediate level e.g.,
algebra, geometry and non-calculus mathematics; advanced level
e.g., calculus mathematics—or not at all. The data presented
in Figure 4 therefore represent the SARs of students who
have chosen to include some level of mathematics study in
their curriculum.

Once again, a two-sided one-sample t-test was carried out to
determine if the mean SARs for these attitudinal factors were
statistically different from the students’ CARs. The means of
all the SARs were less than these students CARs; however, this
difference was not statistically significant for perceived difficulty.
Subject anxiety [M =−6.26, SD= 21.94, t(541) = 6.64, p < 0.001,
d = 0.29], creativity [M = −2.24, SD = 16.01, t(542) = 3.26, p =
0.001, d = 0.14], enjoyability [M = −5.16, SD = 19.86, t(543) =
6.06, p < 0.001, d = 0.26], relevance [M = −5.87, SD = 17.98,
t(542) = 7.60, p < 0.001, d = 0.33], and self-efficacy [M = −2.99,
SD = 19.40, t(542) = 3.59, p < 0.001, d = 0.15] ratings were
all statistically significantly negative compared to their CAR and
small effect sizes.

Analysis of the correlations between the attitudinal factors
for the Mathematics KLA showed that the correlations
between enjoyability, relevance and self-efficacy (ren−re

= 0.50, ren−se = 0.58, rre−se = 0.48) are again strong
or borderline strong suggesting the interdependence of
these three constructs within mathematics. Creativity
correlates strongly with enjoyability (rcr−en = 0.49) but
only moderately with relevance (rcr−re = 0.36) and self-efficacy
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FIGURE 4 | Subject attitude profile for year 11–12 students studying at least one course from the Mathematics KLA at both Corroboree Frog College and Green Tree

Frog School.

(rcr−se = 0.39). The full correlation matrix can be found in
Supplementary Table 3.

Sciences
Figure 5 shows the subject attitude profile for Year 11 and
12 students for courses in the Sciences KLA. In Australia, all
students study an integrated or general science course until the
end of Year 10. In Years 11 and 12, students may choose to study
none, one or more courses from the Sciences KLA. These can
be domain specific, such as Biology, Chemistry or Physics, or
generic, such as Scientific Studies. The data presented in Figure 5

therefore represent the SARs of students that have chosen to
include at least one science course in their curriculum and the
number of data points exceeds the number of students.

As before a two-tailed one-sample t-test was performed to
determine if the means of the SARs were statistically significantly
different to the CARs of the students taking at least one course
in the Sciences KLA. SARs for subject anxiety [M = −8.86,
SD = 18.91, t(1,275) = 16.72, p < 0.001, d = 0.47], perceived
difficulty [M = −4.60, SD = 17.35, t(1,272) = 9.46, p < 0.001,
d = 0.27], and self-efficacy [M = −4.85, SD = 16.17, t(1,266) =
10.67, p < 0.001, d = 0.30] were all statistically less than the
students’ CARs and had small effect sizes. SARs for creativity
[M = 1.19, SD = 14.33, t(1,270) = 2.95, p = 0.003, d = 0.08],
enjoyability [M = 2.03, SD = 19.98, t(1,269) = 3.62, p < 0.001,
d = 0.10], and relevance [M = 1.48, SD = 17.14, t(1,270) = 3.09,
p = 0.002, d = 0.09] were all more positive than the CARs for

these students and these were all statistically significant but of
negligible effect size.

Analysis of the correlations between the different attitudinal
factors for the Sciences KLA showed that enjoyability was found
to be strongly correlated with both relevance (ren−re = 0.52)
and self-efficacy (ren−se = 0.53) which are in turn moderately
correlated with each other (rre−se = 0.39). Once again, creativity
was borderline strongly correlated with this triplet of attitudinal
factors (rcr−en = 0.48, rcr−re = 0.42, rcr−se = 0.48). The full
correlation matrix can be found in Supplementary Table 4.

Humanities and Social Sciences
Figure 6 shows the subject attitude profile for Year 11 and
12 students for courses in the HASS KLA. HASS is arguably
the broadest KLA in Australian schools. It includes subjects
such as History, Geography, Economics, Business Studies, Legal
Studies, Sociology, Psychology and Politics. Students must study
at least History and Geography to some degree until Year
10 and in many schools may study one or more elective
courses in the HASS KLA from Year 9—possibly including
an additional course in History or Geography. Similar to the
Sciences, in Years 11 and 12 students may choose to study
none, one or more courses from this KLA. The data presented
in Figure 6 therefore represents the SARs of students that
have chosen to include at least one HASS course in their
curriculum and the number of data points exceeds the number
of students.
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FIGURE 5 | Subject attitude profile for year 11–12 students studying at least one course from the Sciences KLA at both Corroboree Frog College and Green Tree

Frog School.

As with the other KLAs, a two-tailed one-sample t-test
was performed to determine if the means of the SARs were
statistically significantly different to the CARs of the students
taking at least one course in the HASS KLA. The mean SARs
were more positive than the students’ CAR for all attitudinal
factors except creativity. The students’ mean creativity rating was
very slightly negative [M = −0.93, SD = 18.76, t(1, 815) = 2.10,
p = 0.04, d = 0.05] compared to their CAR but this effect size
is negligible. Students reported positive SARs for anxiety [M =

6.24, SD= 19.09, t(1, 808) = 13.91, p < 0.001, d= 0.33], perceived
difficulty [M = 5.42, SD = 19.90, t(1, 811) = 11.60, p < 0.001,
d = 0.27] which were both statistically significant and had a
small effect size. SARs for enjoyability [M = 1.21, SD = 21.23,
t(1, 807) = 2.41, p = 0.02, d = 0.06], relevance [M = 1.88, SD
= 19.72, t(1, 815) = 4.07, p < 0.001, d = 0.10], and self-efficacy
[M = 1.74, SD = 16.56, t(1, 808) = 4.47, p < 0.001, d = 0.11]
were more positive than their CAR, but had only a negligible
effect size.

Analysis of the correlations between the different attitudinal
factors for the HASS KLA showed that enjoyability was again
found to be strongly correlated with both relevance (ren−re =

0.58) and self-efficacy (ren−se = 0.56) which are also moderately
correlated with each other (rre−se = 0.36). Creativity was found
to be strongly correlated with enjoyability (rcr−en = 0.54) and
moderately correlated with relevance (rcr−re = 0.44) and self-
efficacy (rcr−se = 0.40). The full correlation matrix can be found
in Supplementary Table 5.

Creative and Performing Arts
Figure 7 shows the subject attitude profile for Year 11 and 12
students for courses in the CAPA KLA. CAPA is a broad KLA
in Australian schools, but often has relatively small enrolments.
It includes subjects such asMusic, Visual Arts, Drama, andMedia
Arts. Students must study courses in CAPA until the end of Year
8. From Year 9 onwards, courses in the CAPA KLA tend to be
elective only courses. While it is obviously helpful to have studied
a CAPA course in Year 9 and 10 if enrolling in a CAPA course
in Years 11 and 12, it is not a mandatory requirement. Similar
to the HASS KLA and the Sciences, in Years 11 and 12 students
may choose to study none, one or more courses from this KLA.
The data presented in Figure 7 therefore represent the SARs of
students that have chosen to include at least one CAPA course
in their curriculum and the number of data points exceeds the
number of students.

A two-tailed one-sample t-test was again performed to
determine if the means of the SARs were statistically significantly
different to the CARs of the students taking at least one course
in the CAPA KLA. The mean SARs were more positive than
the students’ CAR for all attitudinal factors without exception.
Students’ SARs for subject anxiety [M = 13.57, SD= 18.73, t(418)
= 14.81, p < 0.001, d = 0.72], creativity [M = 7.66, SD = 16.38,
t(422) = 9.61, p < 0.001, d= 0.47], perceived difficulty [M = 4.49,
SD= 20.38, t(422) = 4.53, p < 0.001, d= 0.22], enjoyability [M =

13.99, SD = 18.07, t(414) = 15.76, p < 0.001, d = 0.77], relevance
[M = 11.69, SD= 16.77, t(422) = 14.31, p < 0.001, d= 0.70], and
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FIGURE 6 | Subject Attitude Profile for Year 11–12 students studying at least one course from the Humanities and Social Sciences KLA at both Corroboree Frog

College and Green Tree Frog School.

self-efficacy [M = 8.91, SD = 14.72, t(420) = 12.40, p < 0.001, d
= 0.61] were more positive than these students’ CARs and these
were statistically significant with a small to moderate effect size.

The analysis of the correlations between the different
attitudinal factors for the CAPA KLA, showed that enjoyability
was again found to be strongly correlated with both relevance
(ren−re = 0.48) and self-efficacy (ren−se = 0.58), which are also
moderately correlated with each other (rre−se = 0.34). Creativity
was found to be moderately correlated with enjoyability (rcr−en =

0.47) and self-efficacy (rcr−se = 0.42). The full correlation matrix
can be found in Supplementary Table 6.

Patterns Between KLAs
There appear to be some similarities between the correlation
patterns within each of the KLAs discussed above, yet the
attitudinal profiles are dissimilar. This is suggestive of the
existence of different types of students who may choose to
preference some KLAs while avoiding others when selecting
their courses of study in the final years of school. Examining
the correlations between the students’ SARs for each of the
attitudinal factors between KLAs reveals some statistically
significant patterns.

In terms of creativity, students’ SARs for the English KLA
correlate negatively with theHASSKLA (r=-0.34, p< 0.001) and
the CAPA KLA (r = −0.35, p < 0.001), while the Sciences KLA
has a borderline moderate negative correlation with the HASS
KLA (r = −0.29, p < 0.001). Students’ SARs for enjoyability

in the Sciences KLA showed borderline moderately negative
correlations with the HASS KLA (r = −0.28, p < 0.001), and
the CAPA KLA (r = −0.29, p = 0.02). The English KLA also
showed a moderately negative correlation with the HASS KLA (r
=−0.28, p < 0.001) and the CAPA KLA (r =−0.31, p < 0.001).

The Mathematics KLA showed SARs with a moderately
negative correlation with the HASS KLA (r = −0.32, p < 0.001)
and the CAPA KLA (r = −0.29, p = 0.01) for self-efficacy
while the Sciences KLA showed a borderline strong negative
correlation (r = −0.48, p < 0.001). Considering relevance, there
were a number of statistically significant correlations but these all
had a small effect size in accordance with Table 3 and so are not
reported here.

DISCUSSION OF RESULTS

This exploratory study investigated four key areas. Firstly,
students’ self-rating of creativity in their independent learning
under COVID-19 and secondly, how these attitudes vary between
schools that have experienced very different impacts of the
pandemic. In investigating these first two questions, Figure 2
shows CARs that are very similar for students at both CFC and
GTFS. Previous studies (Kennedy, 2018; Kennedy et al., 2018)
have shown generally positive attitudes toward both Science and
Mathematics and an unpublished longitudinal study following
student attitudes to creativity over 3 years (Kaufman et al.,
2020) reported that adolescents had generally positive ratings of
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FIGURE 7 | Subject Attitude Profile for Year 11–12 students studying at least one course from the Creative and Performing Arts KLA at both Corroboree Frog College

and Green Tree Frog School.

creative self-efficacy. Therefore, it seems reasonable to suggest
that these present data show little impact of COVID-19 even
though the students at these schools experienced very different
social and educational responses to the pandemic. Furthermore,
the students’ CARs are generally positive, even in a time of
societal crisis, which speaks to the resilience and flexibility of
the students in adapting to new modalities of pedagogy and
independent learning. Phrased differently, the schools’ responses
to COVID-19 appear to have mitigated many of the potentially
negative effects on student attitudes and students continue to
hold generally positive attitudes toward the academic aspects of
school as a whole.

As previously noted, students’ attitudes toward creativity
and self-efficacy were slightly more positive at CFC than at
GTFS. While it might seem reasonable to suggest that the
continuing uncertainty surrounding COVID-19, reduced direct
and immediate access to teaching staff, and the extended period
spent engaged in online learning by students at GTFS could be
a contributing factor to these differences, it is impossible to say
for certain whether or not this is the case. Further research is
required in this area to determine the nature of the attitude
profiles at the two schools once they return to a semblance
of normality.

Our third research question looked at other attitudinal
constructs with the purpose of identifying areas of commonality
across key learning areas of the curriculum. Kennedy et al. (2018)
showed that the attitudinal factors of enjoyability, self-efficacy

and relevance were closely linked for Year 7 students studying
Science and Mathematics. As we have shown above (and also in
Supplementary Tables 2–6), this triplet of attitudes continues to
be moderately to strongly correlated with each other across all
five KLAs for the Year 11 and 12 students’ SARs analyzed in this
study. These patterns are interesting as they suggest that there
may be feedback mechanisms present between these various
attitudinal factors that are similar to each other across KLAs or
skill domains. Furthermore, that this same triplet of attitudes is
seen in both early and late secondary students suggests significant
potential for future action and offer opportunities for further
research into various academic interventions that could help to
shape students’ attitudes and assist in developing a more positive
view of self-concept for students.

However, while there are common patterns within the KLAs,
Figures 3–7 also show differences in the nature of the SARs
between KLAs. Figure 4 suggests students feel slightly more
anxious about their English course and slightly less confident
about it than they do about the other courses they study in
general. They also identified English as being slightly more
difficult than their courses in general and that they were able
to be slightly less creative in English. Interestingly they report
that English is very slightly less relevant than their courses as
a whole and much less enjoyable. This may be a consequence
of the mandatory nature of the English KLA or it may be a
result of the curriculum design or a combination of factors.
This is an area that warrants further research. The Mathematics
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FIGURE 8 | Attitude profile for creativity for Year 11–12 students studying at least one course from the English, Mathematics, Sciences, HASS, or CAPA KLAs at both

Corroboree Frog College and Green Tree Frog School.

KLA shows a somewhat similar pattern to English; students are
slightly more anxious about their Mathematics course and find it
less interesting and relevant than the mean of the remainder of
their courses. They also find it slightly more difficult than their
other courses and report slightly lower creativity and self-efficacy
toward it. Further research is clearly needed in this area.

Similarly, the Science KLA, HASS KLA, and CAPA KLA
show different profiles to each other and that are different
to Mathematics and English. The pairwise correlation analyses
performed between each of the KLAs for the different attitudinal
factors, included only those students studying at least one
course from the two KLAs of interest. While there are,
for example, many students studying courses in HASS and
in the Sciences, the statistically meaningful correlations—
those that are both statistically significant and of moderate
effect size or greater—for a given attitudinal factor tend
to be negative correlations. It appears that students hold
different attitudes toward the different domains of their
curriculum. This suggests that a one size fits all approach
to learning does not exist across the different KLAs and
that any potential interventions may need to be KLA specific
or focused.

Our final research question aimed to investigate the domain
specificities of students’ perception of creativity between key
learning areas. One big debate is whether creativity is domain-
specific or domain general. In this study we added the additional
construct of creativity to the SAS and in doing so, we carefully

worded the item (see Supplementary Table 1) to describe the
action of learning creatively. In Figures 3–7 we see that students’
ratings of creativity compared to their CAR are different across
the KLAs. These creativity SARs are shown again in Figure 8

side by side. As English is a mandatory subject it can be used
as a comparative baseline for a pairwise correlation analysis
between the SARs for the KLAs. This shows a moderate negative
correlation between English and CAPA (r = −0.35, p < 0.001)
and English and HASS (r = −0.34, p < 0.001). There is also a
small negative correlation between English and Mathematics (r
= −0.21, p < 0.001) and English and Science (r = −0.19, p =

0.02). These various correlations together with Figure 8 suggest
that students have different conceptions of and opportunities
for creativity in the different domains of their curriculum and
that therefore approaches to teaching creativity need to be
KLA specific.

Finally, we have also found that creativity is closely correlated
with the triplet of attitudes previously discussed across all of
the KLAs analyzed. This is particularly interesting because,
while the triplet of attitudes measures value based or perceived
attitudinal constructs, our creativity construct is action based.
That is, creativity, as defined and described in this paper, is a
teachable skill and a measurable approach to learning. Therefore,
creativity may have some potential to be a mechanism to affect
the positive changes in students’ attitudes discussed earlier and
may in turn be able to assist in reducing subject anxiety and
students’ perceptions of relative difficulty.
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CONCLUSIONS AND FURTHER WORK

Overall, we have found that even in a time of great
uncertainty and societal upheaval, students at these schools
reported generally positive attitudes toward their schooling as
demonstrated by the students’ CARs. This is pattern is consistent
with the findings of Kennedy et al. (2018) who investigated the
attitudes of Year 7 students toward Science and Mathematics in
New South Wales. Furthermore, we found that there were very
few statistically significant differences between the composite
attitude profiles of both schools even though the two schools
have had vastly different experiences of COVID-19 and have been
impacted in very different ways.

Even though this study presents the results of a small sample
of students from just two schools, examining the students’
subject attitude profiles on a KLA basis has shown that there
are some significant differences between students’ attitudes
toward the different KLAs. This is likely indicative of the
different approaches to learning present in these areas as well
as students expressing a personal preference for one particular
learning approach over another. While there are undoubtedly
come embedded cultural differences between the two groups
of students which may have had some influence on students’
responses, it is clear that a one size fits all approach to learning
design is not appropriate. Therefore, there are opportunities for
further research here to investigate how the differing approaches
to learning present in the classroom or online in one KLA can
inform and shape learning across the curriculum as a whole.

We have also shown that within each KLA there is a
particularly well-correlated triplet of attitudes—namely self-
efficacy, relevance, and enjoyability—that is a consistent group
across KLAs. This value and perception-based group correlates
well in each case with students’ ratings for opportunities for
creative learning, consistent with a wide body of work on the
relationship of views about the self and creativity (Karwowski and
Kaufman, 2017). Thus, we believe that the skills and processes
inherent in creativity may, when applied in a KLA relevant
context, offer a window into effecting positive change in students’
attitudes across the curriculum.

These findings, although exploratory, give an insight into
the minds of adolescents at an unprecedented time in their
lives. Although the disruptions students have faced this year
in regard to the COVID-19 pandemic are likely wider ranging
than we have been able to capture with the SAS instrument,
our finding of positive student attitudes is reassuring. In terms
of creativity, students were learning new processes in a new
environment, requiring for many a new set of learning skills that
in turn required open, positive and flexible attitudes. Adjusting
to any one of these can be challenging, never mind all at

once. Despite the new external constraints on their educational
experience, students at these schools reported adaptive rather
than maladaptive attitudes and behaviors. A willingness to
explore new and useful ways of learning in such times is very
promising. Creativity has already shown links to a number of
socioemotional traits and abilities that are particularly important
during COVID times, such as enabling growth after trauma
(Forgeard, 2013) and reducing stress (Byron et al., 2010). Indeed,
there have been many reports of people specifically turning to
creativity to cope with the many challenges of the pandemic
(Kapoor and Kaufman, 2020). There is also now solid evidence
that helping students facilitate their learning in difficult and new
circumstances can be added to this list of ways that creative can
help out during these challenging times.
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Research on the relationship between work stress and employee creativity has been
mixed. This study on 823 female attorneys in China identifies employee creative self-
efficacy and employees’ value of Zhongyong as moderators in this relationship. In this
study, work stress is assessed by the perceived work uncertainty brought on by the
COVID-19 pandemic. Our study found that although Zhongyong, which involves an
employee’s ambidextrous thinking, can be helpful for employee creativity, low levels
of Zhongyong are better for employee creativity in an uncertain context such as
the COVID-19 pandemic, due to the fact that high levels of Zhongyong result in an
overemphasis on compromise and giving in when times are uncertain. Instead, low
levels of Zhongyong will decrease employees’ concern about others’ acceptance in
an uncertain environment. In addition, creative self-efficacy motivates employees to
engage in creative efforts during times of work uncertainty. In sum, this study found that
employee perceived work uncertainty brought on by COVID-19 enhances employee
creativity when an employee’s value of Zhongyong is low and creative self-efficacy
is high.

Keywords: creative self-efficacy, Zhongyong, perceived work uncertainty, employee creativity, COVID-19

INTRODUCTION

Creativity in the workplace, defined as the creation of new and useful ideas or solutions (Fisher and
Barrett, 2019), has been regarded as essential to organizational innovation (Akinola et al., 2019).
Thus, creating conditions that allow employees to foster creativity is a key challenge for managers.
But creating these conditions can be especially difficult during times of stress when employees tend
to assign a greater priority to tasks that are certain and controllable, rather than creative (Luis
et al., 2020). The COVID-19 pandemic offers a particularly timely context in which to examine
these issues. One month after COVID-19 was declared a pandemic, a large-scale survey of U.S.
employees by a leader in on-demand mental health care revealed that 69% of employees reported
that this was the most stressful time of their entire professional careers (Ginger, 2020). Given
the great uncertainty in the workplace caused by the current COVID-19 pandemic, identifying
ways to facilitate creativity under such challenging conditions is a critical issue for organizational
leaders to manage.
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The present study examines how the creative efforts of
attorneys in Beijing, China, in particular, were affected by the
work uncertainty brought on by the COVID-19 pandemic.
During the time of the investigation, the city of Beijing was
experiencing an active outbreak of the virus, and citizens’
ordinary work lives abruptly changed. As a result, the attorneys
in the current sample were forced to completely alter their
communication approaches. For instance, during the epidemic
it became challenging for lawyers to conduct on-the-spot
investigations and evidence collections. In addition, they were
unable to complete court applications for on-site enforcement
measures. Business law attorneys lost control over properties.
Attorneys in all fields needed to adapt quickly to vastly changing
work arrangements, client needs, and new regulations. All of
these changes required the attorneys to engage in enhanced
creative efforts in order to respond effectively to these new
work challenges.

Research has begun to identify cultural values as drivers of
creativity (Loewenstein and Mueller, 2016). Our study focuses
on the Chinese cultural value of Zhongyong, which is an
indigenous concept originating from Confucian philosophy,
as a predictor of employee creativity. Whereas Zhongoyong
includes multiple components, our research examines the
integrated thinking component of Zhongyong, which includes
individuals’ tendencies to integrate different perspectives,
such as ideas, opinions, and arguments, and to maintain
interpersonal harmony.

Little research has examined the relationship between
Zhongyong and creativity, and the results of a few studies have
been mixed. Some research has found that employees with low
levels of Zhongyong exhibit low levels of creativity because
they are more rigid in their thinking, which goes against the
flexibility needed for creativity (Shao et al., 2018). Similarly, some
research has found a positive relationship between high levels
of Zhongyong and creativity (e.g., Zhou et al., 2020). It may be
that Zhongyong helps people advocate persuasively for new ideas,
and integrate different perspectives, which is critical for creativity.
However, other research has not uncovered such a relationship
(Yao et al., 2010).

In addition to the lack of conclusive evidence regarding the
relationship between Zhongyong and creativity, there is a gap
in the literature with regard to external validity. Most research
on Zhongyong has been conducted in undergraduate student
samples. The present study will examine Zhongyong in a business
setting. As such, our study will help to provide some support of
this indigenous concept’s external validity.

Another critical gap in the existing literature involves the
lack of application of paradox theory (Pinto, 2019), which is
particularly suited to the examination of creativity because it
examines contradictions between competing demands, such as
those experienced when engaging in creative tasks. For instance,
creative efforts require both divergent and convergent modes
of thinking. Paradox theory has generally not been applied in
creativity research to examine the role of individual differences
such as creative self-efficacy (with the exception of Shao et al.,
2019) and the organizational context, such as high uncertainty.
Our study aims to explain the inconsistent findings in earlier

research on the Zhongyong-creativity relationship by examining
these variables in the same model. Our study examines the
relationship between Zhongyong and creativity in an uncertain
context brought on by the COVID-19 pandemic. We propose
that employees with high levels of Zhongyong constantly strive
to reach compromises, which might preclude their ability to
generate creative ideas, in comparison with their low Zhongyong
counterparts, because they tend to consider others’ interests. In
an uncertain context, the risk accompanying creative behaviors
and solutions would not be welcomed by most people. Our study
also proposes that creative self-efficacy will play an important
role in such a context, because it will motivate employees to
engage in creative efforts during times of work uncertainty.
The purpose of our study is to empirically test a model that
proposes that employee perceived work uncertainty brought on
by the COVID-19 pandemic will increase employee creativity
when an employee’s value of Zhongyong is low and creative
self-efficacy is high.

Perceived Work Uncertainty and
Creativity
Given that 83% of employees have reported experiencing
stress at work, and have cited stress as a major source of
psychological and physical problems (American Institute of
Stress, 2017), it is not surprising that workplace stress has
been afforded increasing attention from organizational behavior
researchers. The COVID-19 pandemic has made workplace stress
even more salient, as economic and social pressures mount
(Ginger, 2020). In this study we examine a particularly timely
component of workplace stress: perceived work uncertainty,
defined as perceptions about the degree of uncertainty in
relation to job characteristics and the broader work context
(Leach et al., 2013).

While little research has explicitly examined the relationship
between work uncertainty and creativity, research on creativity
and broader measures of work stress is beginning to accumulate.
Overall, the research on stress and creativity has been mixed.
Studies have reported negative (e.g., Khedhaouria et al., 2017),
positive (e.g., Ohly and Fritz, 2010), and curvilinear (e.g., Byron
et al., 2010) relationships between stress and creativity.

The mixed findings in the existing stress-creativity literature
may be explained, in part, by the conservation of resources
(COR; Hobfoll et al., 2018) model of stress, which suggests
that employees try to conserve their resources and obtain more
resources in all situations. As a result, the threat of losing
resources is the biggest contributor to stress at work. The COR
model acknowledges that people vary in their ability to deal
with resource loss and gain, depending on their initial levels of
resources. Thus, in some studies, the initial levels of resources
may have been greater, enabling employees to have enough
resources to engage in creativity. However, in other contexts,
employees may not have had enough initial resources to be able
to expend additional resources producing creative ideas. Given
the unprecedented negative effect of the COVID-19 pandemic
on the resources of the workforce (Ginger, 2020), we propose
the following:
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Hypothesis 1: Perceived work uncertainty will be negatively
associated with employee creativity.

The Moderating Effect of Zhongyong in the Relationship
between Work Uncertainty and Creativity As mentioned
previously, a key part of the Zhongyong orientation involves
people’s tendencies to integrate ideas, perspectives, and
arguments. It encourages efforts toward harmonious social
interactions because it focuses on a holistic view and the balance
between extremes (Yao et al., 2010). In an individual context,
this manifests itself in practicing self-discipline, and searching
for compromises in everyday interactions (Yao et al., 2010). The
“middle-way thinking” of Zhongyong has long been viewed in
China as one of the most critical meta-cognitive factors that
regulate people’s emotions and beliefs (Ji et al., 2010). Indeed,
this cultural value is a key part of Chinese daily life, and has
been viewed as a worthy value to pursue in Chinese culture
(Yang, 2010).

Multiple components of Zhongyong have been identified
by researchers. For instance, Zhou et al. (2019) distinguished
between four types: (1) A and B, which refers to A, but with B
taken into account (e.g., the employee is ambitious, yet a team
player), (2) Both A and B, which refers to A and B at the same
time (e.g., the employee is proficient in both word processing and
spreadsheets), (3) neither A nor B, which refers to the opposite
of both A and B (e.g., the employee does not favor the union
nor management), and (4) A, yet not A, which refers to having
characteristics of A, but with A being prevented from being
excessive (e.g., the employee is confident without being arrogant).
With regard to the four types of Zhongyong, “A and B” and “Both
A and B” involve integrative thinking, whereas “Neither A nor B”
and “A, yet not A” capture eclectic thinking. Zhou et al. (2019)
found that integrative thinking is more conducive to creative
problem solving than eclectic thinking.

Research on the integrated thinking component of Zhongyong
has begun to accumulate. For example, in a sample of
undergraduate students, Chang and Yang (2014) investigated
how differences in Zhongyong produced differences in cognitive
processing styles. They found that those with a high level
of Zhongyong had a larger information processing capacity
compared with those with a low level of Zhongyong. The
authors reasoned that the high Zhongyong individuals processed
information in a more integrated and efficient manner. An
implication from this research is that those with a high
Zhongyong orientation deal with people and things in a global
and flexible way. Other research has examined Zhongyong as
a moderator of relationships between perceptual variables. Wei
et al. (2020) found that a Zhongyong orientation moderated
the relationship between entrepreneurial self-efficacy and job
satisfaction. The scholars reasoned that Zhongyong thinking
plays an important role in interpreting the cognition and
behavior of Chinese entrepreneurial groups. They argued that
Zhongyong is particularly helpful for entrepreneurs to manage
stress and integrate resources.

Although little research has directly examined the relationship
between Zhongyong and creativity, Zhang and Gu (2015) found
that the moderation thinking component of Zhongyong was

positively associated with employee satisfaction and creativity.
Further, in a sample of college students and alumnae, Zhou
et al. (2020) found that the integrated thinking component
of Zhongyong was associated with a greater level of creative
solutions to market investment problems. Yu and Wang
(2019) suggested that, because Zhongyong thinking involves
approaching a problem from more than one side and promotes
a cooperative, global perspective, it is likely to be associated with
innovative behavior. It has also been proposed that a Zhongyong
orientation encourages individuals to exchange information and,
thus, boosts innovative efforts (Wei et al., 2020).

Paradox theory (Smith and Lewis, 2011) may be used
to explain why Zhongyong should be particularly useful in
boosting creativity. According to the theory, paradoxical tensions
are defined as contradictions between competing demands.
Paradox theory is especially relevant to the study of creativity,
which inherently involves competing demands. For instance,
producing creative ideas involves both divergent and convergent
thinking (Miron-Spektor and Erez, 2017), as well as both
cognitive flexibility and cognitive persistence (Nijstad et al.,
2010). However, as noted earlier, producing creative ideas
can be especially challenging during times of stress when
employees tend to assign a greater priority to tasks that are
certain and controllable, rather than novel. Some research
has begun to look at the role that cultural values such as
Zhongyong play in work stress. Zhongyong has been viewed
as a cognitive strategy to effectively adapt to uncertain and
rapidly changing situations (Wei et al., 2020). A study by Chou
et al. (2014) included a sample of nearly 400 employees in
Taiwan. The authors distinguished between challenge-related
stress, which involves job demands perceived by individuals
as developmental opportunities, and hindrance-related stress,
which involves obstacles that hinder someone’s ability to reach
valued goals. They found that both types of stress resulted
in emotional exhaustion, however, hindrance-related stress
exhibited significantly stronger effects. The study also found
that those with a low level of Zhongyong values exhibited a
significant positive relationship between challenge-related stress
and emotional exhaustion; in contrast, those with a high level
of Zhongyong values exhibited a significant positive relationship
between stress and job satisfaction (Chou et al., 2014). The
authors explained their results by suggesting that employees’
Zhongyong values may lessen the negative effects of hindrance-
related stress on emotional exhaustion and job satisfaction.
Clearly the level of Zhongyong makes a difference in how stress
affects individuals.

Given that those with high Zhongyong values tend to work
toward compromises between extremes, we believe that they
will be less likely to maximize their own interests and, as
a result, may be quick to abandon their own opinions (Yao
et al., 2010). One study involving Chinese employees spanning
a diverse set of industries provided evidence that people higher
on Zhongyong were less able to turn their creative ideas into
innovations (Yao et al., 2010). The authors explained their
findings by suggesting that those individuals who constantly
strive to reach compromises are not able to advocate effectively
for their unique ideas. Those with a high Zhongyong orientation
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prefer to empathize with others, rather than focus on their own
interests (Chou et al., 2014). They value harmony, which would
prevent them from proposing any interests that are incompatible
with those of others because these individuals believe that
opposing opinions should instead be integrated (Chou et al.,
2014). Indeed, those with a strong Zhongyong orientation prefer
to avoid conflicts, no matter how practical or innovative their
ideas may be (Chen and Chung, 1994).

In our study, we expect that a high level of Zhongyong will
prevent employees’ efforts toward creativity during a period
of work uncertainty. Particularly in the current sample of
attorneys experiencing significant work uncertainty due to the
COVID-19 pandemic, those with low levels of Zhongyong
should be less burdened by compromising too much in order
to arrive at creative solutions. Various situational factors make
the paradoxical tensions salient such as change or resource
scarcity (Smith and Lewis, 2011), and certain individual factors
are likely to play a key role in whether these tensions result in
positive outcomes such as creativity or negative outcomes such
as anxiety (Shao et al., 2019). To be creative, employees need
not only cognitively flexibility but also persistence in maintaining
their arguments, if they are to arrive at a creative solution. In
contrast with the compromising style of conflict management,
those with a low level of Zhongyong are likely to be unburdened
by other people’s opposing attitudes toward work creativity.
They are less likely to struggle with having to integrate different
attitudes, which is very difficult in a period of work uncertainty,
such as during the COVID-19 pandemic. As such they do not
perceive the need to give up too much. A similar study suggested
that a moderate Zhongyong orientation enables employees to
objectively assess their uncertain work situation, and adaptively
cope with the uncertainty by using introspection (Yang, 2010).
Thus, we believe that high levels of the cultural value Zhongyong
will prevent employees from generating creative ideas in a period
of work-related uncertainty.

On the other hand, the divergent thinking brought about by
the integrative thinking of Zhongyong might be limited during a
period of work uncertainty. Indeed, during a crisis, the prevailing
mood is negative, and it was found that negative moods may
diminish divergent thinking (Baas et al., 2011). Hence, during the
crisis of the COVID-19 pandemic, the positive side of Zhongyong
might be limited. Thus, we propose the following hypothesis:

Hypothesis 2: Zhongyong will negatively moderate the
relationship between perceived work uncertainty
brought on by the COVID-19 pandemic and
employee creativity, such that work uncertainty
will decrease employee creativity when employees
have high levels of Zhongyong.

The Moderating Effect of Creative
Self-Efficacy in the Relationship
Between Work Uncertainty, Zhongyong,
and Creativity
We further propose that when employees have high levels of
creative self-efficacy, their low levels of Zhongyong will boost

FIGURE 1 | Research Model.

employees’ motivation to search for creative solutions during the
work uncertainties of the COVID-19 pandemic, and turn this
tension into motivation to engage in creativity. Creative self-
efficacy, defined as one’s beliefs about one’s skills and abilities
to produce creative outcomes (Farmer and Tierney, 2017), is
believed to enhance intrinsic motivation toward creative efforts,
and has shown a positive relationship with employee creativity
(Grosser et al., 2017). Little research has examined creative self-
efficacy in highly stressful contexts (Shao et al., 2019). But it has
been suggested that, in situations where work-tensions run high,
those employees who are able to maintain a high level of creative
self-efficacy are more likely to produce more creative ideas (Shao
et al., 2019). During the crisis period, the confidence derived
from one’s ability to produce creativity will give employees more
courage to take on the risk of generating and promoting creative
ideas. In sum, we predict that whether work-related uncertainty
results in higher levels of employees’ creative ideas (offsetting the
negative impact of stress) depends on individuals’ perceptions
of a cultural value (Zhongyong), as well as their perceptions of
their abilities (creative self-efficacy). Hence, we offer the following
hypothesis below:

Hypothesis 3: Employee perceived work uncertainty brought
on by the COVID-19 pandemic will increase
employee creativity when an employee’s
value of Zhongyong is low and creative
self-efficacy is high.

Our proposed model appears in Figure 1.

MATERIALS AND METHODS

Participants and Procedure
The sample of this study includes attorneys in Beijing, China.
In order to be successful, attorneys need creativity in handling
litigations, such as preparing litigation plans and court debates.
During the COVID-19 pandemic, attorneys were required to
carry out their normal work activities, and adjust to a continually
changing workload that required innovative responses. Thus, the
sample was particularly relevant to the research questions in
the current study.

An Association of Female Lawyers and Law Firms agreed to
allow their member attorneys to participate in the current study.
Between May and June 2020, the female lawyers were asked to
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TABLE 1 | Sample.

Range N %

Age 23–72 years 38.67 8.119

Gender Male 0 0

Female 823 100%

Working tenure < 5 years 374 45.4

5–10 years 184 22.4

> 10 years 265 32.2

Education Undergraduate 404 49.1

Graduate 406 49.3

Ph.D. 13 1.6

Partner of law firm No 595 72.3

Yes 228 27.7

Salary based lawyer No 567 68.9

Yes 256 31.1

Performance pay lawyer No 506 61.5

Yes 317 38.5

Second job lawyer No 814 98.9

Yes 9 1.1

Law firm type Partner law firm 575 69.9

Special partner law firm 152 18.5

Private law firm 81 9.8

Other provinces and cities
stationed in Beijing

15 1.8

complete an online questionnaire. Participants were assured that
their responses were voluntary and anonymous. The final sample
included a total of 823 complete questionnaires.

Demographic variables collected include age, tenure,
education level, whether the participant was a partner in the
law firm, source of income, the nature of the work, and the law
firm type (Table 1). As the table shows, the average age was 39
with a range from 23 to 72 years old. 49.3% of the lawyers held
a master’s degree, and 49.1% held an undergraduate degree. The
average tenure of the female lawyers was 11 years.

Measures
The measures were adapted from English instruments, using a
back translation procedure (Brislin, 1986) to convert to Mandarin
Chinese. Survey responses were based on a Likert-type scale
ranging from 1 (strongly disagree) to 5 (strongly agree). The
questionnaire is available from the first author upon request.

Perceived Work Uncertainty Brought on by the
COVID-19 Pandemic
We created a perceived work uncertainty scale loosely adapted
from that of Leach et al. (2013). Whereas Leach et al.
(2013) scale includes context-specific items about whether one
perceives uncertainty regarding the consistency of one’s suppliers,
equipment, materials, order of tasks, etc., we examined employee
perceptions about uncertainty more broadly in terms of the
pandemic’s effects on job stability, safety, and prospects. Three
items (α = 0.78) created specifically for the current study
were used to assess work stress brought on by the COVID-19
pandemic. The items included the following: “The COVID-19

pandemic makes you feel that your work is unstable”; “The
COVID-19 pandemic makes you feel that your job prospects will
change”; “Under the COVID-19 pandemic, you feel that your job
is not safe”; “COVID-19 makes you feel unstable in your work.”

Creativity
Three items (α = 0.87) from Tierney et al. (1999) study were
used to assess creativity: “I have tried many new methods or new
solutions in my work”; “I share innovative methods or solutions
with my colleagues, and I also support my colleagues’ innovative
practices”; “I suggest trying new methods or new schemes to
perform tasks.”

Zhongyong
Five items (α = 0.90) from Yao et al. (2010) were used to assess
Zhongyong: “I think that being reasonable is not enough to get
along with others, and I need to be sensible”, “I think that there is
always a limit to everything, and it is not good to go too far or fail
to reach it”; “I think that I should adjust myself for the harmony
of the overall situation when handling business”; “I will consider
all possible situations when I do things”; “I will find a compromise
solution or a balance point among different opinions.”

Creative Self-Efficacy
Three items (α = 0.85) from Tierney and Farmer (2002) study
were used to assess creative self-efficacy: “I feel that I am good
at generating novel ideas”; “I have confidence in my creative
problem solving ability”; “I have a knack for developing new
methods or programs at work.”

Control Variables
We controlled for age and education, as these variables have been
found to be associated with employee creativity (Tierney and
Farmer, 2002). We also controlled for other variables thought to
account for differences in creativity among attorneys: (1) Tenure,
because more experienced attorneys might have accumulated
more expertise, and that will influence their creativity. (2)
Whether the participant was a partner in the law firm. We
imagine that having a greater stake in the firm will increase
their motivation to do creative work in order to increase the
firm’s overall performance. (3) Source of income, which refers to
whether their income is derived from a fixed amount or is based
on work performance, which should influence their motivation
to do creative work. (4) The nature of the work, which includes
civil law, criminal law, economic law, and marriage law, etc. We
believe that each would involve different facets of creativity. For
instance, to be creative in the area of economic law, attorneys
should excel at negotiating economic and business interests. (5)
The type of law firm. Some law firms are large with hundreds of
employees and a very wide variety of specialties, whereas others
are small with about 10 employees specializing in one area. Thus,
the organizations’ accumulated areas of expertise are different,
which should influence attorneys’ creativity. (6) Part-time vs. full-
time. The amount of time one spends working in law might
influence their work energy and creative efforts toward the job;
thus, we controlled for this demographic. In all, eight variables
served as control variables.
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RESULTS

Correlations
Means, standard deviations, and correlations appear in
Table 2. There was a significant negative relationship
between creative self-efficacy and perceived work uncertainty
(r = −0.102, p < 0.01), and a significant positive relationship
between Zhongyong and creativity self-efficacy (r = 0.213,
p < 0.01), and creativity (r = 0.333, p < 0.01). Moreover,
creative self-efficacy was positively associated with creativity
(r = 0.517, p < 0.01).

Exploratory Factor Analysis
The Harman single-factor test was used to test for common
method variance. The results show that the variance of the
first common factor is 33.581%, which is far below the 50%
standard (Yong and Pearce, 2013), indicating that there is
no serious common variance problem among the measured
variables. Kaiser-Meyer-Olkin (KMO) and Bartlett’s sphere tests
were used to verify the validity of the questionnaire structure. The
results showed that the overall KMO value of the questionnaire
was 0.831, df = 91, p = 0.000, indicating that the measurement
tools have good structural effects and are appropriate for
factor analysis (Kaiser, 1974). Varimax rotation was used to
conduct a factor analysis. Four principal components were
extracted (Table 3).

Confirmatory Factor Analysis
In order to analyze the discriminant validity of the variables,
we used AMOS 17.0 to conduct a confirmatory factor analysis
(CFA) on the four constructs of perceived work uncertainty,
creative self-efficacy, Zhongyong and creativity. According to
Kline (2005), χ2/df should be <3. For the Root Mean Square
Error of Approximation (RMSEA) index, it is assumed that
values <0.01 indicate a perfect fit of the model to the data,
and values <0.05 indicate a good fit (Hu and Bentler, 1999;
Marsh et al., 2004; Hooper et al., 2008). We also examined
several goodness-of-fit indices: Comparative Fit Index (CFI),
Tucker Lewis Index (TLI), and Normed Fit Index (NFI). The
CFI and TLI values should exceed 0.90 or even 0.95 (Hu and
Bentler, 1999; Hooper et al., 2008), and the NFI should exceed
0.9 (Hair et al., 2006).

The results appear in Table 4. The structural fit statistics of the
moderating model are as follows: χ2/df = 2.976, RMSEA = 0.049,
RMSEA = 0.049, RMR = 0.004, CFI = 0.994, TLI = 0.976,
NFI = 0.991. When we combined all four variables into
one variable, the fit of the one–factor model was as follows:
χ2/df = 5.340, p < 0.01, RMSEA = 0.073, CFI = 0.952,
TLI = 0.933, NFI = 0.942. We then combined perceived work
uncertainty, Zhongyong, and creative self-efficacy into one factor
and kept creativity as a separate variable. We compared the
fit of the two factor model with the more parsimonious three-
factor, two-factor, and one-factor models to the data. The fit

TABLE 2 | Descriptive statistics and correlations among variables.

M SD 1 2 4 5

1. Perceived uncertainty brought by COVID-19 3.4654 0.83781 0.78

2. Zhongyong 4.1708 0.41237 0.021 0.90

4. Creative self-efficacy 3.8048 0.58012 −0.102** 0.213** 0.85

5. Creativity 3.9133 0.51947 −0.025 0.333** 0.517** 0.87

**p < 0.01, two-tail tests. Alpha reliabilities are reported on the diagonal.

TABLE 3 | Exploratory factor analysis.

Factor

Zhongyong Creative self-efficacy Creativity Work stress covid19

Zhongyong 2 0.862 0.061 0.072 0.001

Zhongyong 4 0.832 0.097 0.135 0.004

Zhongyong 1 0.825 0.062 0.108 0.025

Zhongyong 3 0.787 0.106 0.030 −0.011

Zhongyong 5 0.783 0.089 0.143 0.024

Creative self-efficacy2 0.146 0.842 0.205 0.004

Creative self-efficacy 1 0.127 0.824 0.218 −0.046

Creative self-efficacy 3 0.066 0.805 0.160 −0.135

Creativity 2 0.134 0.200 0.886 −0.007

Creativity 3 0.215 0.157 0.866 −0.025

Creativity 1 0.072 0.468 0.718 0.037

Perceived work uncertainty brought by covid19 1 0.051 0.009 −0.081 0.844

Perceived work uncertainty brought by covid19 3 −0.007 −0.195 0.002 0.825

Perceived work uncertainty brought by covid19 2 −0.010 0.016 0.066 0.786

Explanation% 32.583 17.783 14.017 7.933

Factor loadings of the four extracted principal components appear in bold.
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TABLE 4 | Confirmatory factor analysis (CFA).

χ2/df RMSEA 90% CI for RMSEA RMR CFI TLI NFI

One-factor Model (PWU + ZY + CSE + C) 5.340 0.073 [0.065, 0.080] 0.042 0.952 0.933 0.942

Two-factor Model (PUW + ZY + CSE, C) 3.117 0.051 [0.043, 0.059] 0.022 0.976 0.967 0.966

Three-factor Model (PWU, ZY + CSE, C) 2.868 0.048 [0.040, 0.056] 0.023 0.979 0.971 0.968

Four-factor Model (PWU, ZY, CSE, C) 2.788 0.047 [0.039, 0.054] 0.031 0.979 0.972 0.967

PWU, Perceived work uncertainty brought by COVID-19; ZY, Zhongyong; CSE, Creative Self-Efficacy; C, Creativity.

TABLE 5 | Results of hierarchical regression analysis of hypothesized effects on creativity.

Creativity

Model 1 Model 2 Model 3 Model 4 Model 5 VIF

Age 0.031 0.031 −0.007 −0.008 −0.005 1.442

Working tenure 0.003 0.004 −0.045 −0.042 −0.044 1.025

Education 0.081 0.081* 0.012 0.009 0.011 1.150

Law firm type –0.038 −0.040 −0.044 −0.042 −0.038 1.077

Partner of law firm 0.084 0.084* 0.058 0.055 0.052 1.236

Salary based attorneys −0.076 −0.076 −0.053 −0.055 −0.055 1.863

Performance payment attorneys −0.028 −0.028 −0.038 −0.039 −0.039 1.486

Second job attorneys −0.034 −0.034 0.019 0.023 0.017 1.089

Perceived work uncertainty (PWU) −0.027 0.017 0.027 0.023 1.079

Zhongyong 0.238*** 0.247*** 0.249*** 1.126

Creative self-efficacy (CSE) 0.465*** 0.468*** 0.466*** 1.168

PWU* Zhongyong −0.066* −0.077* 1.140

Zhongyong *CSE −0.020 −0.018 1.158

PWU*CSE 0.024 −0.015 1.559

PWU* Zhongyong*CSE 0.072* 1.623

Adj. R2 0.012 0.011 0.321 0.323 0.325

MR2 0.021 0.001 0.308 0.004 0.003

F 2.233* 0.611 186.502*** 1.723 3.922*

df1, df2 8, 814 1, 813 2, 811 3, 808 1, 807

N = 823, *p < 0.10, ***p < 0.01, two-tail tests. Values presented are standardized regression coefficients.

of the two-factor model is as follows: χ2/df = 3.117, p < 0.01,
RMSEA = 0.051, CFI = 0.976, TLI = 0.967, NFI = 0.966. We then
combined creative self-efficacy and Zhongyong into one variable,
and kept perceived work uncertainty and creativity separate. The
fit of this three-factor model is as follows: χ2/df = 2.868, p < 0.01,
RMSEA = 0.048, CFI = 0.979, TLI = 0.971, NFI = 0.968. The fit
of the four-factor model is as follows: χ2/df = 2.788, p < 0.01,
RMSEA = 0.047, CFI = 0.979, TLI = 0.972, NFI = 0.967. After
examining the fit of all the models, Model 4 offered a superior
fit of the data.

Hypothesis Testing
In order to examine the hypotheses above, we used Baer (2010)’s
method of testing the three-way interaction model. That is, after
adding all the control variables, we then examined the prediction
of perceived work uncertainty on employee creativity. Next, we
put the two moderating variables into the model. After that, the
three two-way interaction terms were entered into the model.
Finally, the three-way interaction term was added into the model.

The regression model’s results appear in Table 5. In Model
2, perceived work uncertainty brought on by the COVID-19

pandemic was negatively associated with creativity, but it was
not significant (β = −0.027, p > 0.10). When we added the
variables in Model 3, Zhongyong and creative self-efficacy both
exerted positive effects on employee creativity (β = 0.238,
p < 0.01; β = 0.465, p < 0.01, respectively). When the three
interaction terms were entered into Model 4, Zhongyong and
perceived work uncertainty brought by the COVID-19 pandemic
negatively affected employee creativity (β = −0.066, p < 0.05).
Finally, the quadratic-three-way interaction term was entered
into Model 5, and the influence was significant and positive
(β = 0.072, p < 0.05).

We divided the sample into four groups. The criteria we used
was that, if the data were greater than one standard deviation
above the mean, they were assigned to the high-level group. If
the data were less than one standard deviation below the mean,
they were assigned to the low-level group. We found that when
Zhongyong is low and creative self-efficacy is high, perceived
work uncertainty positively influenced creativity (β = 0.066,
p < 0.05). When Zhongyong is low and creativity self-efficacy
is at a middle level, perceived work uncertainty also positively
influenced creativity (β = 0.055, p < 0.05). In all the other cases,
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FIGURE 2 | Interactions.

perceived work uncertainty was not associated with employee
creativity. The moderating effect is presented in Figure 2.
Thus, Hypothesis 1 was not supported, but Hypotheses 2, and
3 were supported.

DISCUSSION

The COVID-19 pandemic has created challenges for employees
across the world. But the results of this study show that
crises such as the current one can facilitate people’s efforts
toward creativity and innovation under certain conditions.
Specifically, we found that employee perceived work uncertainty
brought on by the pandemic enhanced employee creativity when
an employee’s value of Zhongyong is low and creative self-
efficacy is high.

Our study contributes to the growing body of research on
Zhongyong, providing further evidence of how culture shapes
behavior. We respond to Chou et al. (2014) call for more
research on how employees’ Zhongyong beliefs link to creativity
and stress. Most research on Zhongyong has been conducted
in undergraduate student samples. The current study offers
evidence that Zhongyong affects key variables in the business
world as well. As such, our findings help to provide some support
of this indigenous concept’s external validity.

Our first hypothesis, which proposed that perceived work
uncertainty would be negatively associated with creativity, was
not supported. Whereas this finding was unexpected, it is
consistent with a previous study by Ohly and Fritz (2010)
on employees at an auto manufacturer, which did not detect
a negative relationship between these variables. The authors
postulated that this finding might be sample-specific, and called
for future research to identify moderators in the relationship
between stress and creativity.

We also believe that the lack of a negative relationship
between work uncertainty and creativity may be explained by the

fact that moderators (i.e., Zhongyong and creative self-efficacy)
were intervening in this relationship. Specifically, we found that
employee perceived work uncertainty brought on by the COVID-
19 pandemic increased employee creativity when an employee’s
value of Zhongyong was low and creative self-efficacy was high,
supporting our last two hypotheses. As such, our study’s findings
contribute to the application of paradox theory in the literature.
The current body of research on the theory ignores the role
of individual differences such as creative self-efficacy (with the
exception of Shao et al., 2019) and the organizational context,
such as one of high uncertainty (Schad et al., 2016). Thus,
we believe that one explanation for the inconsistent findings
in earlier research on the relationship between Zhongyong and
creativity may be that the previous works did not consider work
contexts with a high level of perceived work uncertainty in their
studies. The role of creative self-efficacy in the current study fits
with previous arguments that feelings of self-competence lead
individuals to have a desire to exert effort toward creative work
(Deci and Ryan, 1985). Although little research has examined
creative self-efficacy in uncertain work contexts, Shao et al. (2019)
suggested that, in stressful work situations, those employees who
are able to maintain a high level of creative self-efficacy are more
likely to produce more creative ideas.

Our study also has implications for practice. Given the
benefits of low levels of Zhongyong to employee creativity,
managers should consider designing training programs to help
employees learn not to over-compromise on their novel and
unique ideas during a period of work uncertainty. Boosting
employees’ motivation to offer new ideas also requires an
organizational climate that is perceived as psychologically safe.
This is particularly important when negative moods abound, such
as during the COVID-19 pandemic.

In addition, given the benefits of creative self-efficacy,
managers should provide their subordinates with some key
examples in which employees were previously able to generate
creative ideas under uncertain conditions. It has been suggested
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that persuasion from one’s manager helps to boost employees’
levels of creative self-efficacy (Tierney and Farmer, 2002). Giving
employees positive feedback about their creative behaviors and
rewarding such efforts will also help improve employees’ self-
confidence in their creative abilities. Offering creativity training
sessions is another useful approach to improving employees’
creative self-efficacy.

Our study is not without limitations. It involved a sample
of attorneys in China. Thus, the study’s findings may not
be generalizable to cultures that do not include the value of
Zhongyong. For instance, Song et al. (2016) have suggested that,
in comparison with U.S. citizens, Chinese people apply stronger
emotional constraints on themselves and are less prone to display
extremes in their perceptions. In addition, because Zhongyong
considers revealing extreme emotions harmful for relationships,
the researchers argued that the psychological cost for Chinese
people to risk congenial relationships by expressing excessive
emotions is greater than for U.S. citizens. Thus, the concept
of Zhongyong may be less relevant in non-Chinese samples.
Second, due to the nature of our sample being restricted to female
attorneys, it did not allow for an examination of the hypotheses
in a context with gender diversity. Third, our study involved
self-reported creativity measures. It was not possible to include
supervisor-rated or objective measures of creativity during the
COVID-19 pandemic.

Future research should examine the role that cultural values
such as Zhongyong in field studies on creativity around the world.
In addition, we agree with Yao et al. (2010) that future Zhongyong
research should use non-self-reported creativity measures to offer
a more complete understanding of employee creativity.

CONCLUSION

In conclusion, given the great uncertainty in the workplace
caused by the current COVID-19 pandemic, identifying ways
to facilitate creativity under such challenging conditions is a
key problem for today’s managers. To help employees generate

creative ideas under stressful work conditions, managers should
train employees in low levels of Zhongyong so that they may
learn to avoid compromising too much on their novel ideas. In
addition, managers should try a variety of different approaches to
enhance their employees’ self-efficacy.
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Min Tang 1†, Sebastian Hofreiter 1†, Roni Reiter-Palmon 2, Xinwen Bai 3* and 
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The coronavirus disease 2019 (COVID-19) pandemic has brought about unprecedented 
uncertainty and challenges to the worldwide economy and people’s everyday life. 
Anecdotal and scientific evidence has documented the existence of a positive relationship 
between the experience of crisis and creativity. Though this appears to be ubiquitous, 
the crisis-creativity-well-being relationship has not been sufficiently examined across 
countries and using a working adult sample. The current study drew on a sample 
consisting of 1,420 employees from China (n = 489, 40% females), Germany (n = 599, 
47% females), and the United States (n = 332, 43% females) to examine whether 
creativity can function as an effective means to cope with crisis and to achieve both 
flourishing and social well-being. Multivariate analyses showed that perceived impact 
of COVID-19 was positively related to creative process engagement, which was positively 
related to employees’ self-reported creative growth. Creative growth was associated 
with a higher level of flourishing well-being. This sequential mediation model was 
significant across the three samples. Creativity also mediated the relationship between 
perceived impact of COVID-19 and social well-being (social connectedness), but this 
connection was only found for the Chinese sample. Further data analyses revealed that 
individualism moderated this serial mediation model in that the positive coping effect 
of creativity on both flourishing and social well-being was stronger for individuals who 
hold more collectivistic views. Results of the study have implications for crisis 
management, personal development, and positive functioning of individuals and society.

Keywords: COVID-19, creative process engagement, creative growth, social connectedness, employees, social 
well-being, flourishing well-being, cross-cultural study

INTRODUCTION

Since the beginning of 2020, the whole world was confronted with the grand challenges posed 
by the coronavirus disease 2019 (COVID-19) pandemic. The absolutely new, unknown, and 
uncertain situations that the pandemic has brought about required individuals and organizations 
to “find new ways to connect creativity, innovation, ethics, and sustainability” if they want 
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to survive this crisis and become stronger and more resilient 
(Hölzle et  al., 2020, p.  195). Though anecdotal and scientific 
evidence has documented the possible relationship between 
the experience of crisis/disasters and creativity (e.g., Damian 
and Simonton, 2014; Orkibi and Ram-Vlasov, 2019), and 
creativity and well-being (Smith, 2016; Conner et  al., 2018), 
this crisis-creativity-well-being relationship has not been 
sufficiently examined across countries. The present study aims 
to answer the following questions: is creativity a means to 
well-being and social connectedness (SC) when facing a crisis? 
And is this mediating effect of creativity between crisis and 
well-being and crisis and SC universal across three different 
cultures: China, Germany, and the United States?

Well-being is a broad concept, which is composed of 
three major components: life satisfaction, positive experiences, 
and negative experiences (Diener, 1984). The focus of the 
current study is the positive experiences in face of the threat 
of the COVID-19 pandemic. We  chose this focus because 
studies have shown that people who experience positive 
feelings most of the time enjoy better health and live longer 
(Lyubomirsky et  al., 2005; Diener and Chan, 2011); they 
also have better relationships and work more productively 
(Harter et  al., 2010). On the contrary, negative emotions 
(Huppert, 2009) and relative lack of social relations (Tay 
et  al., 2013) strongly predict overall mortality and disease 
outcomes. A new study involving 53,524 respondents from 
26 countries provides evidence that due to the COVID-19 
pandemic, single persons who lack in SC exhibit higher 
levels of stress than married or cohabiting people (Kowal 
et  al., 2020). Given the specific effect of COVID-19 on SC 
though the need for distancing and isolation, this study also 
focuses on SC and attempts to examine the possible mediating 
effect of creativity in helping people cope with stress and 
achieve well-being in times of crisis. Following mainstream 
psychological studies, we define creativity as a human capacity 
to produce products, ideas, or solutions that are both novel 
and appropriate (Amabile, 1996; Zhou and Shalley, 2003; 
Mumford, 2012; Runco and Jaeger, 2012). In the present 
study, we  specifically focus on functional creativity, that is, 
creativity in the service of solving everyday problems (see 
Cropley and Cropley, 2010) instead of arts-related expressive 
creativity. We rely on the transformative coping model (TCM; 
Corry et  al., 2014, 2015) as the overarching theoretical 
framework to explore why creativity can serve as the mechanism 
through which individuals cope with and thrive from the 
crisis like the COVID-19 pandemic. Consistent with the 
transactional model of stress and coping (Lazarus and Folkman, 
1984), the TCM distinguishes between the primary and 
secondary appraisal processes as individuals evaluate the 
stressful situation. Different from Lazarus and Folkman (1984), 
however, Corry and colleagues argue that individuals can 
initiate a process of transformative coping by mobilizing 
their own inherent human capacities of creativity to cope 
with adversities. By engaging in creative activities, they harness 
and amplify their positive feelings about themselves (e.g., 
perceived personal growth), which will subsequently improve 
resilience and well-being.

THEORY AND HYPOTHESES

Crisis, Diversifying Experiences, and 
Creativity
Crisis is defined as “a disruption that physically affects a system 
as a whole and threatens its basic assumptions, its subjective 
sense of self, its existential core” (Pauchant and Mitroff, 1992, 
p. 15). The disruption that a crisis brings about draws individuals 
or organizations from their familiar and normal situations. 
Relatedly, crisis situations can result in “diversifying experiences,” 
which are defined as “highly unusual and unexpected events 
or situations that push individuals outside the realm of ‘normality’” 
(Ritter et al., 2012, p. 961). Diversifying experiences can be positive 
(e.g., multicultural education, work, or life experience) or negative 
(e.g., childhood traumatic experience like early parental loss, 
financial difficulty, social exclusion, or mental illness).  
Damian and Simonton (2015) propose a model to account for 
the reason why experiencing adversities are related to creative 
accomplishments. According to this model, the common function 
of diversifying experiences, regardless of form, lies in that they 
push individuals outside the frameworks of their ordinary daily 
lives, promote cognitive flexibility, and force individuals to embrace 
new and uncommon ideas (Damian and Simonton, 2014, 2015). 
After being exposed to highly novel or traumatic events, individuals 
will find it necessary to reappraise their core beliefs about the 
self and the world. As a result, they are more willing to make 
changes in many aspects, such as increased appreciation of life, 
a fresh look at interpersonal relationships, recognition of personal 
strength, exploration of new possibilities, or spiritual development, 
all of which can contribute to the manifestation of creativity 
(Forgeard, 2013). Indeed, empirical evidence consistently indicates 
that diversifying experiences, such as mental illness (Ludwig, 
1992; Damian and Simonton, 2015), social rejection or social 
isolation (Akinola and Mendes, 2008; Kim et  al., 2013), early 
parental death or other traumatic experiences during childhood 
(Simonton, 1994; Damian and Simonton, 2015), war (Orkibi 
and Ram-Vlasov, 2019), and setbacks in adulthood (Niu and 
Kaufman, 2005), are associated with a higher level of creativity 
(for a review, see Damian and Simonton, 2014). Moreover, 
experiencing adversity may promote motivation to engage in 
creative endeavors because individuals rely on creative engagement 
to overcome the constrains and disadvantages caused by adverse 
events (Cheng et  al., 2015; Acar et  al., 2019). We  therefore 
propose the following hypothesis:

H1: The perceived impact of COVID-19 (PIC) crisis is 
positively related to creative process engagement (CPE).

Flourishing and Social Well-Being
Well-being is one of the most enduring topics in psychological 
investigation. Diener and Seligman (2004, p.  1) defined well-
being as “peoples’ positive evaluations of their lives, includes 
positive emotion, engagement, satisfaction, and meaning.” Ryan 
and Deci (2001) defined well-being as optimal psychological 
functioning and experience, and they stressed the differentiation 
of hedonic approach (focusing on happiness) and eudaimonic 

170

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Tang et al. Creativity as a Means to Well-Being in Times of COVID-19

Frontiers in Psychology | www.frontiersin.org 3 March 2021 | Volume 12 | Article 601389

approach (focusing on meaning and self-actualization). One 
typical eudaimonic well-being is flourishing, which is characterized 
by optimal functioning accompanied by feelings of meaning, 
engagement, and purpose in life (Ryan and Deci, 2001).

Recently Feeney and Collins (2015) argued that well-being 
has a social component, which is characterized as an individual’s 
“… deep and meaningful human connections, positive 
interpersonal expectations…. (p. 115).” Similarly, Ryan and Deci 
(2000) maintain that relatedness, the need to feel belongingness 
and connectedness with others, is an important innate 
psychological need. Given that lockdown and social distancing 
have been widely adopted to fight the COVID-19 pandemic, 
it is of great importance to explore how the COVID-19 crisis 
affects individuals’ social well-being. In the present study, 
we follow Feeney and Collins (2015) to include SC as a specific 
type of social well-being in parallel to the flourishing well-
being (FWB).

Lee and Robbins (1998) describe SC as an individual’s sense 
of belonging and the subjective perception of having close 
and distant relationships in the social context (e.g., friends, 
family, strangers, community, or society). SC is associated with 
diverse psychological outcomes such as increased self-esteem, 
social identification, cooperative behavior, trust, well-being, 
life-satisfaction, positive emotions, and decreased depression 
and anxiety (Lee and Robbins, 1998; Glaeser et  al., 2000; Ong 
and Allaire, 2005; Williams and Galliher, 2006; Lee et al., 2008; 
Mauss et  al., 2011). Individuals who lose their perceived 
connection to other humans tend to struggle with social roles 
and responsibilities, giving people the feeling of disconnection, 
which can lead into stronger isolation (Lee and Robbins, 1995).

Creativity as the Resource of Enhancing 
Well-Being
Much of the focus of the work on creativity and well-being 
stems from work with vulnerable individuals such as those 
with disabilities, metal-health issues, or aging populations (Cohen 
et  al., 2006; Gostoli et  al., 2017; Cera et  al., 2018). In fact, the 
entire field of art therapy has emerged as a result of the perceived 
connection between creativity and well-being as a way to improve 
mental-health (Smith, 2016). Smith suggested that art therapy 
facilitates improvement in mental-health, as it allows patients 
to experience and verbalize the difficult emotions, provides a 
distraction, and can lead to positive emotions through the 
creation process. These mechanisms have also been suggested 
to apply outside of these vulnerable populations. In recent years, 
the relationship between creative activities and subjective well-
being has also been explored in normal adult population such 
as medical professionals (Phillips and Becker, 2019) and 
undergraduate students (Drake, 2019).

Of course, creative engagement is not only limited to artistic 
activities. Rather, creativity exists across domains (Kaufman and 
Baer, 2005). Extending the scope of creativity to various everyday 
creative activities and using experience sampling on a large sample 
(n  =  658) of young adults, Conner et  al. (2018) found that the 
engagement in creative activities led to increases in positive affect 
and flourishing in the day after, supporting the notion that creative 
engagement leads to increased well-being. Creative  engagement, 

no matter in what form, is usually self-driven and intrinsically 
motivated, and is one of the key psychological factors that can 
lead to greater flourishing (Ryan and Deci, 2000). As a result, 
several reviews have proposed creative activities as an intervention 
to foster well-being and flourishing (Forgeard and Eichner, 2014; 
Lomas, 2016). Though the effect of artistic creativity and everyday 
creativity on well-being has been studied and established, there 
seems to be  no investigation of the effect of problem-solving-
focused functional creativity and, specifically, engagement in 
creative problem-solving processes (Cropley and Cropley, 2010) 
on well-being. This study attempts to fill this gap by focusing 
on creative process engagement of employee samples.

Humanistic psychology views creativity as a way to reach 
wholeness and self-actualization. This type of primary self-
actualizing creativity, in the words of Maslow (1962), is a “heritage 
of every human being (p. 95).” In a similar vein, Rogers (1961) 
maintained that creativity as an underlying motivational force 
for growth. The TCM (Corry et  al., 2014, 2015) was developed 
based on the humanistic notion of creativity as well as the 
transactional model of stress and coping (Lazarus and Folkman, 
1984). This model posits that in stressful circumstances, individuals 
will go through the primary and secondary appraisal processes 
(Lazarus and Folkman, 1984) to evaluate the stressful situation 
and resources they could use for coping. Creativity, which can 
be  viewed as such a resource, enables individuals to transform 
their perspectives on life, provide meaning to a novel situation, 
and find solutions to problems (Kaufman, 2018).

In the revised TCM, Corry et al. (2015) proposed a sequential 
coping mechanism in which individuals first appraise the 
stressful event of situation and then apply various coping 
strategies (e.g., creativity and creative problem solving). The 
engagement in creative activities will then harness and amplify 
their positive feelings about themselves (e.g., perceived personal 
growth), which will subsequently improve resilience and well-
being. Following this model, we consider two creativity measures 
in the current study: creative process engagement and creative 
growth. Whereas creative process engagement is concerned 
with participants’ actual involvement in creativity-related 
processes (i.e., problem identification, information searching, 
idea generation, and problem solving; Zhang and Bartol, 2010), 
creative growth is defined as an individual’s perceived increase/
growth in creativity or motivation for creativity (Forgeard, 
2013). With these two measures, we hope to be able to examine 
the nuanced contribution of different aspects of creativity in 
the relationship between crisis and well-being. Based on the 
existing literature, we  propose the following:

H2: Creative process engagement (CPE) is positively 
related to perceived creative growth (PCG).

We also expect that creativity will yield positive impact on 
social well-being. Because of the existence of sporadic, in 
extreme cases of “lone geniuses” such as van Gogh, Tesla, and 
Beethoven, the link between loneliness and creativity has become 
almost a cliché. However, this “lone genius” myth, though 
seemingly ubiquitous, has been debunked (Glăveanu, 2020). 
Actually, it has not been scientifically examined until recently. 
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Research evaluating team creativity has long suggested that 
individuals working well in teams and forming close and 
positive relationships result in improved creativity (Reiter-Palmon 
and Paulus, 2020). In addition, recent work on creativity and 
social relationship has found that both creators and students 
were more creative with better social relationships such as 
romantic relationships or friendships (McKay et  al., 2017; 
Lebuda and Csikszentmihalyi, 2020). Creativity as a precursor 
of SC can mainly be  found in therapeutic contexts. Using 
creativity-based therapeutic activities such as visiting an art 
museums (e.g., Bennington et  al., 2016) or scrapbooking in 
groups (e.g., Fiorito et  al., 2020) is shown to promote SC. 
Sharing and talking about creative experiences and creative 
products seem to improve SC. This connecting effect seems 
to be particularly important in crisis times such as the COVID-19 
pandemic when quarantine and social distancing have become 
some of the most common epidemic prevention and control 
measures across countries and this can lead to social isolation 
and feelings of loneliness (Killgore et  al., 2020). Based on the 
above arguments, we  propose the following hypotheses:

H3a: PCG is positively associated with FWB.
H3b: PCG is positively associated with SC.

Individualism vs. Collectivism, Well-Being, 
and Social Connectedness
Individualism puts individuals in the center of attention and 
emphasizes personal interests, individual values/goals, and 
independence of individuals. Collectivism, in contrast, prioritizes 
the group over the self and underlines collective interests, 
common values/goals, and interdependence of individuals 
(Hofstede, 1980; Triandis, 1995). Individualism and collectivism 
are among the most frequently studied cultural dimensions in 
psychological and social sciences (see a review, Oyserman et al., 
2002; Taras et al., 2010) and have been often applied to explain 
the differences between the East and the West in creativity 
studies as well (e.g., Niu and Sternberg, 2001; Yi et  al., 2013; 
Tang et  al., 2018).

A number of large-scale studies and meta-analyses of the 
relationship between culture and well-being have been conducted 
in the last couple of decades. Diener et  al.’ s (2003) review of 
studies about personality, culture, and well-being points out 
“there are multiple pathways to well-being and they are somewhat 
different across cultures, depending on internalized cultural 
values (p.  416).” A meta-analysis by Steel et  al. (2018) revealed 
that culture matters for individual and national well-being, 
but in opposite ways: at the individual level, individualism 
was negatively correlated with all aspects of well-being, whereas 
at the national level, it was strongly associated with higher 
well-being. As the current study focuses on the analysis at 
the individual level, we  also expect a negative relationship 
between individualism and well-being across the countries, 
with the largest effect size for the Chinese sample, as 
contemporary China is still the least individualist country of 
the three (Taras et  al., 2012). Accordingly, we  anticipate a 
moderating effect of individualism on the sequential mediation 
effect of creativity on well-being:

H4: Individualism moderates the mediating effect of 
creativity on FWB in that the mediating effect is stronger 
for the participants from less individualistic countries 
like China.

In terms of SC, Taras et  al. (2010) study found a positive 
relationship between individualism and independence (ρ = 0.27, 
p  <  0.05, SDρ  =  0.17), and between individualism and social 
avoidance (ρ = 0.25, p < 0.05, SDρ = 0.15). Therefore, we expect 
that the mediating effect of creativity between PIC and SC is 
particularly pronounced in China, but not necessarily in Germany 
or the United States, as both countries belong to individualistic 
cultures where independence and autonomy are more emphasized.

H5: Individualism moderates the mediating effect of 
creativity on SC in that the mediating effect is stronger 
for the participants from less individualistic countries 
like China.

The Present Study
Recent research has suggested that creativity can be an effective 
resource for individuals encountering a crisis situation (e.g., 
Damian and Simonton, 2014; Orkibi and Ram-Vlasov, 2019). 
In addition, research on the relationship between creativity 
and well-being as well as SC is sparse but suggests that creativity 
can be positively related to these outcomes (Smith, 2016; Conner 
et  al., 2018). However, at least two gaps have emerged: first, 
the few studies that have examined this topic have focused 
on the influence of either the artistic or everyday creativity 
on well-being. To our knowledge, no studies have examined 
the relationship between problem-solving-focused functional 
creativity (see Cropley and Cropley, 2010) and well-being. 
Second, the TCM (Corry et  al., 2014, 2015) proposes that 
creativity is a universally applicable transformative coping strategy 
in stressful situations. However, cross-cultural research on this 
hypothetically universal mechanism is lacking. The present study 
attempts to fill these gaps by focusing on functional creativity 
of employee samples. Following a cross-cultural design, we will 
examine the culturally moderated mediating model of creativity 
on well-being and SC (see Figure  1) across three culturally 
different countries: China, Germany, and the United States.

MATERIALS AND METHODS

Participants
A total of 1,420 part- or full-time employees from China 
(n  =  489, 40% females, Mage  =  29.4, SD  =  5.2), Germany 
(n  =  599, 47% females, Mage  =  33.2, SD  =  11.2), and the 
United States (n  =  332, 43% females, Mage  =  38.5, SD  =  11.6) 
were recruited for the study. In both China and Germany, 
most of the participants were from the branches of commercial 
services, health or social affairs, production and manufacturing, 
or business organizations; whereas in the United States, most 
of the participants were from the branches of agriculture or 
horticulture, media, art, culture, or design. Most of the 
participants were employed full-time when they participated 
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in the study, including 100% in the German sample, 92.2% 
in the Chinese sample, and 86.2% in the United States sample.

COVID-19 has hit different regions and countries with 
different severity, and different regions and countries have 
taken different measures to prevent the spread of the virus. 
These differences can cause variations in psychological and 
behavioral reactions to the crisis. In order to control for the 
variations that regional differences can cause to the results 
of the study, we  recruited participants from the regions with 
comparable severity of the pandemic. According to the National 
Health Commission of China1 during May and June 2020 
when the data were collected, the provinces of Hubei, Henan, 
and Guangdong had the highest number of registered COVID-19 
cases in China. The data of the Robert Koch Institute2 showed 
that upon data collection, Bavaria, Nordrhein-Westfalen, and 
Baden Wuerttemberg had the most registered COVID-19 cases 
in Germany. Participants from the above-mentioned COVID-19 
hotpots in China and Germany were recruited for the study. 
In the United States, participants were not selected by the 
region because many hotspots existed. By late spring 2020, 
COVID-19 cases were pervasive across the 50 United States 
states according to the report of the Centers for Disease 
Control and Prevention.3 Therefore, the “stay-at-home” and 
“shelter-in-place” mandates were declared for many states 
during the data collection period.4 Although information on 
participant location (state) was collected, the extent to which 
a state would be  considered a hotpot relative to other states 
in the months of May and June was unclear.

Table 1 presents a summary of the demographic information 
of the sample of the study. From this table, we  can see that 
the three samples are fairly comparable in terms of gender 
and employment status. The Chinese and German samples are 

1 https://news.qq.com/zt2020/page/feiyan.htm#/?pool=hb&nojump=1
2 https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/nCoV.html
3 https://www.cdc.gov/mmwr/volumes/69/wr/mm6915e4.htm?s_cid=mm6915e4_w
4 https://www.finra.org/rules-guidance/key-topics/covid-19/shelter-in-place

also comparable in terms of employment branches and the 
severity of the pandemic.

Measures
Perceived Impact of Coronavirus Disease 2019
PIC was measured by two items developed for the purpose 
of the study, asking about how the participants perceived the 
impact of COVID-19 on their daily and professional lives. 
Participants reported on an 11-point Likert scale the degree 
of the impact with the number ranging from 0 (no influence 
at all) to 10 (extreme influence). The internal consistency of 
the scale is good for the Chinese (α  =  0.88) and United States 
samples (α  =  0.81), whereas somewhat poor for the German 
sample (α  =  0.57). The lower internal consistency of this 
construct in the German sample might be due to the subsidiaries 
that the German government has allocated to prevent layoffs 
in certain branches. Such measures may have caused variance 
in German participants’ perceptions of the impact of COVID-19.

Creativity Measures
Two measures of creativity were used in this study. Previous 
research suggests that measures of creativity may have a 
significant effect on the relationships identified (Reiter-Palmon 
and Schoenbeck, 2020). Using two different measures allows 
for triangulation and compensation. The CPE measures 
participants’ actual engagement in creative processes and follows 
the functional creativity approach. The PCG measures perceived 
increase/growth in creativity or motivation for creativity given 
a specific potentially traumatic event (such as COVID-19).

CPE in this study is perceived as employees’ involvement 
in creativity-relevant processes in problem identification, 
information searching and encoding, and idea and alternative 
generation. Zhang and Bartol (2010) developed an 11-item 
CPE scale for their studies about empowering leadership and 
employee creativity in China. Eight items were selected based 
on the results of a pretest in China and Germany, in which 
three items did not perform well in a factor analysis.  

FIGURE 1 | Theoretical model of the study: the culturally moderated mediating model of creativity on well-being and social connectedness (SC).

173

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Tang et al. Creativity as a Means to Well-Being in Times of COVID-19

Frontiers in Psychology | www.frontiersin.org 6 March 2021 | Volume 12 | Article 601389

The eight items include two from the dimensions “problem 
identification” and “information searching and encoding,” 
respectively, and four from the dimension “idea generation.” 
Participants were instructed to rate to what extent they 
participated in the creative actions during the COVID-19 
pandemic, and the items were adapted to the COVID-19 
circumstances, such as “I think about the problems caused by 
Corona virus from multiple perspectives.” The items were rated 
on a 5-point Likert scale ranging from 1 (never) to 5 (very 
frequently). This scale demonstrates good internal consistency 
for all three samples, with the Cronbach α of 0.87 for China 
and the United States and 0.86 for Germany.

PCG assesses the extent to which participants perceived 
that their creativity or motivation to engage in creative activities 
increased as a result of the main event (such as the COVID-19 
pandemic; Forgeard, 2013). The six-item PCG scale developed 
by Forgeard (2013) was used for the present study, with each 
item being adapted to the COVID-19 situation. One sample 
item is “The difficult events I  experience during the Corona 
crisis make me a more creative person.” All items were 

self-rated using a 5-point Likert scale, which ranged from 1 
(not at all) to 5 (extremely). The internal consistency of the 
measures is high, with the Cronbach α of 0.79 for China, 
0.87 for Germany, and 0.88 for the United States.

Well-Being Measures
The outcome variables of the present study are two types of 
well-being: eudaimonic well-being (i.e., flourishing) and social 
well-being (i.e., SC). Flourishinig well-being (FWB), defined 
as the feelings of meaning, engagement, purpose of life, and 
optimism (Ryan and Deci, 2001; Diener et  al., 2010), was 
measured by the eight-item Flourishing Scale developed by 
Diener et al. (2010). This short scale measures important aspects 
of positive psychological well-being such as self-esteem, purpose, 
and optimism. Participants were asked to self-rate their status 
of FWB. One sample item from this scale was “I am  engaged 
and interested in my daily activities.” A 7-point Likert scale, 
ranging from 1 (strongly disagree) to 7 (strongly agree), was 
used for this measure. The internal consistency of the measures 
is excellent for the Chinese (α  =  0.90) and United States 
(α  =  0.91) samples and good for the German (0.85) sample.

Social connectedness (SC), conceptualized as an individual’s 
sense of belonging and the subjective perception of having 
close and distant relationships in the social context (Lee and 
Robbins, 1998), was measured with the eight-item scale of the 
SC scale developed by Lee and Robbins (1995). This scale 
focuses on the emotional distance between self and others in 
terms of connectedness, affiliation, and companionship. The 
original items reflected the personal struggle of trying to maintain 
belongingness with others and were stated in a negative direction 
such as “I feel disconnected from the world around me.” A 
reversed 6-point Likert scale with 1 = strongly agree to 6 = strongly 
disagree was suggested so that as SC score can be  directly 
produced without reversing the items. However, this unusual 
inversed format of scale was criticized by participants in our 
pretest because of its inconsistency with all other scales and 
because it caused confusion. As a result, we reversed the suggested 
scale description into 1  =  strongly disagree and 6  =  strongly 
agree. In computing the variable, we  first summed the values 
of the items and then reversed the summed score to get the 
value of SC. The internal consistency of the measures is excellent 
for all three samples with the Cronbach α 0.94, 0.90, and 0.96 
for the Chinese, German, and United States samples, respectively.

Moderator
Individualism vs. collectivism was conceptualized as a 
unidimensional construct, following the tradition of Hofstede’ s 
(1980) original model of culture and the approach widely used 
in meta-analyses of this cultural dimension (Oyserman et  al., 
2002; Taras et  al., 2010; Steel et  al., 2018). This construct was 
measured with the seven items used by Wang and Liu (2019) 
in their cross-cultural study involving Australian and Chinese 
samples. These items focus on whether individuals prioritize 
the interests of a group over their personal interests. One 
sample item is “Individuals should sacrifice self-interest for 
the group.” Participants rated on a 7-point Likert scale ranging 
from 1 (strongly disagree) to 7 (strongly agree). For the purposes 

TABLE 1 | Sample demographic information.

China (n = 489) Germany 
(n = 599)

United States 
(n = 332)

Gender

Male 293 (59.9%) 317 (52.9%) 189 (56.9%)
Female 196 (40.1%) 282 (47.1%) 141 (42.5%)
Other 0 0 2 (0.6%)

Age

Minimum 17 17 20
Maximum 50 66 69
Mean 29.35 33.17 38.51
SD 5.16 11.15 11.57

Employment

Full-time 451 (92.2%) 599 (100%) 287 (86.2%)
Part-time 38 (7.8%) 0 (0%) 46 (13.8%)

Industry

Commercial services 141 (28.8%) 112 (18.7%) 20 (6.0%)
Health, social affairs 70 (14.3%) 92 (15.4%) 2 (0.6%)
Production, 
manufacturing

65 (13.3%) 47 (7.8%) 7 (2.1%)

Business organization 49 (10.0%) 42 (7.0%) 29 (8.7%)
Media, art, culture, 
design

32 (6.5%) 43 (7.2%) 39 (11.7%)

Agriculture, 
horticulture

21 (4.3%) 5 (0.8%) 71 (21.4%)

Region COVID-19 
hotspots in 
China: 
Hubei: 233 
(47.7%)

Guangdong: 
147 (30.1%)

Henan: 109 
(22.3%)

COVID-19 
hotspots in 
Germany: 
Bayern: 511 
(85.3%)

Baden 
Württemberg: 
54 (9.0%)

Nordrhein-
Westfalen: 34 
(5.7)

California: 44 
(13.3%)

Texas: 25 
(7.5%)

New York: 24 
(7.2%)

Florida: 23 
(6.9%)

COVID-19, coronavirus disease 2019.
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of consistency with most of the existing literature review or 
meta-analyses (e.g., Taras et  al., 2010; Steel et  al., 2018), which 
focus on individualism, the sum score of this measure was 
reversed and renamed as “individualism.” The internal consistency 
of the measures is excellent for the Chinese (Cronbach’s α = 0.91) 
and United States (Cronbach’s α  =  0.92) samples and good 
for the German sample (Cronbach’s α  =  0.83).

Procedures
One major challenge of cross-cultural study is the equivalence 
of data, the extent to which the research elements of a study 
have the same meaning, and can be  applied in the same way, 
in different cultural contexts (Hult et  al., 2008). Procedures 
were taken in the present study, from research design to data 
collection, to ensure the construct, measurement, and acquisition 
equivalence of the data from the three participating countries: 
first, all research instruments except the two-item scale about 
the impact of the COVID-19 were established and validated 
scales, and these items were adapted to the COVID-19 situation, 
which provided the common context for the cross-cultural 
study. Second, the questionnaire, originally in English, was 
translated into Chinese and German by applying the team-
based collaborative and iterative translation method proposed 
by Douglas and Craig (2007). The most convenient method 
of back translation (Brislin, 1980) was not used because of 
its weakness in assuring the conceptual equivalence and cross-
cultural validity of the different versions of the instruments 
(Douglas and Craig, 2007). Two Chinese-German bilingual 
translators were involved in the translation by strictly following 
the steps of the collaborative and iterative translation method. 
Third, multiple rounds of pretests were conducted to ensure 
the conceptual equivalence, measurement accuracy, and a smooth 
conduction of the survey. These pretests also helped to double-
check the quality of the translation. In case of “strange” or 
“difficult” questions of the survey, the translators met again 
together with the first author of the article, who is trilingual 
and has a psychological background, to compare the translation 
with the original items till the best translation was agreed by 
the three parties. Fourth, to ensure the comparability of the 
samples, we  set a clear sampling frame for the current study 
and matched the samples from the three countries in terms 
of gender, age, and employment status. The branch and the 
severity of the pandemic were also carefully matched for the 
Chinese and German samples. These procedures were not taken 
for the United States sample because the spread and impact 
of the virus were thought to extend all across the United 
States and because information on the relative severity of the 
virus among regions was limited.

Data were collected from May to June in the three countries 
using online survey tools – Wenjuan Xing in China, UniPark 
in Germany, and Qualtrics (through the MTurk) in the United 
States. Overall, the participants took about 15 min to complete 
the questionnaire. To ensure data quality, we  applied the 
following procedures to clean the data: (1) checking for response 
time such that too fast a response time is indicative of bots 
or untrustworthy responses. As the pretests show that one 
needs at least 5  min to complete the survey, participants who 

spent less than 5  min to answer the questions were excluded 
from analyses; (2) checking for nonsensical responses to open-
ended questions; (3) checking for duplicate IP addresses and 
coordinate locations; (4) checking for 50% or more incorrect 
responses to the set of included attention check items (e.g., 
“Please select ‘Agree’”). If a survey responder failed two or 
more of these checks, their data were excluded from analyses; 
and (5) besides, we  imbedded three honest response questions 
suggested by Vésteinsdóttir et  al. (2019) to reduce socially 
desirable responding in the self-reports of the participants.

Data Analysis Strategies
Data analyses were conducted using SPSS 26 and Mplus 8.4. 
Before testing the hypotheses, we  first employed confirmatory 
factor analysis (CFA) to establish the measurement model for 
the key constructs. As the data were collected from three 
countries, we  then conducted a series of multigroup CFAs to 
evaluate whether the measurement invariance was satisfied. 
For hypothesis testing, we  adopted the path analysis to 
simultaneously estimate all the effects of the independent 
variables on our two outcome variables in a single model. 
We  implemented a bootstrapping procedure to estimate and 
test all indirect effects (Preacher and Hayes, 2008), and we further 
relied on Edwards and Lambert (2007) strategy to test the 
moderated mediation effects.

RESULTS

Measurement Model and Common Method 
Variance Test
The hypothesized model consists of six latent variables: PIC, 
CPE, PCG, individualism (IND), FWB, and SC. Model fit 
evaluation was conducted using comparative fit index (CFI; 
acceptable if ≥0.90, and satisfactory when ≥0.95), Tucker-Lewis 
index (TLI; acceptable if ≥0.90, and satisfactory when ≥0.95), 
root mean square error of approximation (RMSEA; ≤0.08), 
and standardized root mean square residual (SRMR; ≤0.08) 
for an acceptable fit (Schermelleh-Engel et  al., 2003). Results 
of the CFA demonstrated acceptable fit for the hypothesized 
six-factor model (Table  2). Given that all study variables were 
measured using self-report Likert-type scales, common method 
variance (CMV) was examined (Podsakoff et  al., 2003, 2012). 
We  took a non-congeneric approach to diagnose the impact 
of CMV (Richardson et  al., 2009). The unmeasured latent 
method construct technique (Williams et  al., 1989, 2010) was 
used to extract CMV from our six latent constructs. A bi-factor 
model with a latent factor was specified with loadings from 
all items constrained to be  equal. Fit indices of the bi-factor 
model did not show a significant improvement in the overall 
model fit from the six-factor model/baseline model (see Table 2). 
From these findings, we  could conclude that CMV would not 
bias the analysis significantly. Furthermore, a series of alternative 
five-factor models were constructed by combining two mediator 
constructs (i.e., five-factor Model 1 of Table  2), two outcome 
variables (i.e., five-factor Model 2), and the second mediator 
with each outcome variable (i.e., five-factor Model 3 and Model 4)  
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to examine whether the measure of each construct could 
be  discriminated from each other. As indicated in Table  2, 
the hypothesized six-factor model demonstrated the best model 
fit in comparison to all four alternative models.

Measurement Invariance Across Countries
Furthermore, we  conducted measurement invariance tests to 
ensure that the constructs and their relationships are comparable 
in each country. We used the cutoff criterion of a −0.01 change 
in CFI and an RMSEA change of 0.015 for evaluating 
measurement invariance (Cheung and Rensvold, 2002; Chen, 
2007). According to the criteria of Putnick and Bornstein 
(2016), the results show satisfactory configural invariance. In 
the next step, metric invariance was supported, indicating that 
the items show similar factor loading patterns across all countries. 
However, because of scalar non-invariance, our model only 
demonstrated partial invariance. Results of the measurement 
invariance test are shown in Table  3.

Descriptive Statistics
The descriptive statistics, Pearson’s correlation coefficients, and 
reliability measures for all variables for the pooled sample and 
by country are presented in Table  4.

PIC was positively correlated with CPE with the strongest 
correlation in the United States sample, r  =  0.31, p  <  0.001. 
Thus, H1 is supported. CPE and PCG were significantly correlated 
with each other with r ranging from 0.31 to 0.68, p  <  0.001, 
providing support to H2. Both creative measures were also 
positively correlated with FWB to a moderate degree with r 
ranging from 0.19 to 0.67, p  <  0.001, thus providing support 
for H3a. These results also indicate that the possible mediating 
effect of CPE and creative growth between the COVID-19 
impact and FWB can be  assumed. All the above-mentioned 
results were significant across three countries. In contrast to 
these consistent results, correlations to SC revealed a somewhat 
different picture: the two creativity measures were only positively 
correlated with SC in the Chinese (for both, r = 0.29, p < 0.001) 
sample, but not the German or United States samples. Thus, 
H3b was supported only in the Chinese sample.

IND was negatively correlated with FWB in all three countries, 
with the strongest correlation in the Chinese sample, r  =  −0.45, 
p  <  0.001. IND was also negatively correlated with SC, but this 
relationship was only significant in the Chinese (r  =  −0.22, 
p  <  0.001) and United States samples (r  =  0.17, p  <  0.001), but 

not the German sample. These results indicate that there might 
be nuanced differences in the mediation models for FWB and SC.

Serial Mediation Analysis With the Pooled 
Data
To further examine the direct and indirect effects of creativity 
in our models, we  implemented a bootstrapping procedure 
with 10,000 bootstraps following Preacher and Hayes (2008). 
Indirect effects were considered as significant if the 95% CI 
of the indirect effect estimate did not contain zero. In the 
first step, we  conducted the mediation analysis for the pooled 
sample before examining model differences between samples. 
The overall serial mediation model is presented in Figure  2.

Results of the indirect effects of the serial mediation model 
are shown in Table  5. When FWB was the focal outcome 
variable, both the total indirect effect of COVID-19 impact 
on FWB and each of the specific indirect effects were significant. 
The hypothesized serial mediation effect for COVID-19 impact 
on FWB through CPE and creative growth was also significant 
(indirect effect  =  0.008, 95% CI  =  0.005, 0.013). However, 
neither the total indirect effect of COVID-19 impact on SC 
nor any specific indirect effect related to it was significant, 
including the serial mediation effect through CPE and creative 
growth on SC (indirect effect  =  0.004, 95% CI  =  0.000, 0.009). 
Thus, the results indicate that CPE and creative growth only 
mediate the relationship between COVID-19 impact and FWB 
in the pooled sample.

TABLE 2 | Results of confirmatory factor analysis (CFA) and test for common method variance.

Model χ2 (df) CFI TLI RMSEA SRMR

Six-factor model (hypothesized model) 2,503.176 (614) 0.940 0.935 0.047 0.040
Bi-factor model (with marker variable) 2,494.788 (613) 0.940 0.935 0.046 0.040
Five-factor Model 1 (CPE and CPG combined) 4,317.681 (619) 0.882 0.873 0.065 0.052
Five-factor Model 2 (FWB and SC combined) 6,526.838 (619) 0.812 0.797 0.082 0.119
Five-factor Model 3 (CPG and FWB combined) 6,013.427 (619) 0.828 0.815 0.078 0.093
Five-factor Model 4 (CPG and SC combined) 7,145.698 (619) 0.792 0.776 0.086 0.142

Each of the five-factor models was constructed by combining all items of two constructs into one latent variable. PIC, perceived impact of COVID-19; CPE, creative process 
engagement; PCG, perceived creative growth; IND, individualism; FWB, flourishing well-being; and SC, social connectedness.

TABLE 3 | Measurement invariance test of the measurement model across the 
three countries.

Model χ2 (df) CFI RMSEA ΔCFI ΔRMSEA

Six-factor model

Configural invariance 3,481.56 (1,842) 0.928 0.043 -- --
Metric invariance 3,662.664 (1,904) 0.922 0.044 −0.005 0.001
Scalar invariance 4,662.494 (1,966) 0.881 0.054 −0.041 0.010

Bi-factor model (with marker variable)

Configural invariance 2,926.066 (1,731) 0.947 0.038 -- --
Metric invariance 3,266.455 (1,865) 0.938 0.04 −0.009 0.002
Scalar invariance 3,815.571 (1,952) 0.917 0.046 −0.021 0.006

ΔCFI and ΔRMSEA of the metric invariance model were calculated against the 
corresponding configural invariance model. ΔCFI and ΔRMSEA of the scalar invariance 
model were calculated against the corresponding metric invariance model. CFI, 
comparative fit index; and RMSEA, root mean square error of approximation.
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Multigroup Serial Mediation Analysis
In order to examine group differences in the indirect effects 
of the creativity variables, we  conducted multigroup serial 
mediation analyses with country as the grouping variable (China 
vs. Germany vs. the United States). Path estimates are shown 
in Figure  3. As indicated in Figure  3, while the effects of 
CPE and PCG on FWB are significant in all three samples, 
the effects of CPE and PCG on SC are only significant in the 
Chinese sample but not in the German or United States sample.

All indirect effects of the multigroup serial mediation model 
are shown in Table  6. When FWB was the focal outcome, the 
total indirect effect of COVID-19 impact on FWB for all three 
samples was positive and significant, though the 
PIC→CPE→PCG→FWB path was significant only for the Chinese 
(indirect effect  =  0.010, 95% CI  =  0.002, 0.021) and United 
States samples (indirect effect  =  0.014, 95% CI  =  0.004, 0.030), 
but not for the German sample. However, when the focal outcome 
was SC, both the total indirect effect of COVID-19 impact on 
FWB (indirect effect  =  0.019, 95% CI  =  0.003, 0.040) and the 
PIC→CPE→PCG→SC path (indirect effect  =  0.007, 95% 
CI  =  0.001, 0.020) were significant for the Chinese sample. For 
the United States sample, although the total indirect effect 
(indirect effect  =  0.019, 95% CI  =  0.003, 0.040) was significant, 
none of the three specific indirect effects were significant. 

Neither  the total indirect effect of COVID-19 impact on FWB 
nor any effect of the specific indirect paths was significant for the 
German sample. To summarize, there are abundant variations in 
terms of path coefficients and indirect effects across three countries. 
It is also worth noting that such cultural variations seemed to 
be more salient concerning the effects on SC compared with FWB.

We conducted a series of multigroup analyses to further explore 
the group differences in the indirect associations between the 
variables. Specifically, the Chinese sample served as the reference 
group; a given path was constrained to be equal across the reference 
group (i.e., the Chinese sample) and the other group (i.e., the 
German or United States sample). The Δχ2 of the constrained 
model was calculated and tested against the un-constrained, freely 
estimated model. A significant Δχ2 indicates that the path coefficients 
for the two groups are different and should not be  constrained 
equal. Results of the serial model comparisons are presented in 
Table  7. As can be  seen, Δχ2 was significant for each of the four 
paths between the Chinese and German samples. For the Chinese 
and United States samples, while the constrains of two paths 
related to SC resulted in non-significant χ2 changes, those related 
to FWB led to significant χ2 changes. Thus, the results indicate 
that the proposed serial indirect effects exhibited substantial cultural 
variations between Eastern (e.g., China) and Western countries 
(e.g., Germany and the United States).

TABLE 4 | Descriptive statistics, correlations, and reliability of variables.

Variables M SD 1 2 3 4 5 6

Pooled sample (n = 1,420)

1. PIC 7.55 2.06 (0.73)
2. CPE 3.54 0.73 0.23*** (0.89)
3. PCG 3.62 0.80 0.23*** 0.57*** (0.89)
4. IND 3.29 1.08 −0.11*** −0.35*** −0.29*** (0.89)
5. FWB 5.63 0.76 0.06* 0.37*** 0.33*** −0.26*** (0.89)
6. SC 4.74 1.21 −0.14*** 0.04 0.00 0.03 0.40*** (0.94)

Chinese sample (n = 489)

1. PIC 7.79 1.81 (0.88)
2. CPE 3.94 0.54 0.12** (0.87)
3. PCG 4.04 0.50 0.10* 0.68*** (0.79)
4. IND 3.01 1.09 −0.01 −0.47*** −0.43*** (0.91)
5. FWB 5.71 0.75 0.12** 0.67*** 0.62*** −0.45*** (0.90)
6. SC 4.89 0.94 0.03 0.29*** 0.29*** −0.22*** 0.52*** (0.94)

German sample (n = 599)

1. PIC 7.18 2.07 (0.57)
2. CPE 3.11 0.67 0.14** (0.86)
3. PCG 3.23 0.82 0.18*** 0.31*** (0.87)
4. IND 3.56 0.87 0.02 −0.07 −0.11** (0.83)
5. FWB 5.55 0.66 0.03 0.22*** 0.19*** −0.08* (0.85)
6. SC 5.13 0.76 −0.01 0.02 0.07 −0.03 0.51*** (0.90)

United States sample (n = 332)

1. PIC 7.87 2.29 (0.81)
2. CPE 3.71 0.67 0.31*** (0.87)
3. PCG 3.71 0.79 0.29*** 0.52*** (0.88)
4. IND 3.23 1.26 −0.26*** −0.35*** −0.22*** (0.92)
5. FWB 5.66 0.93 0.01 0.33*** 0.32*** −0.20*** (0.91)
6. SC 3.80 1.64 −0.27*** −0.02 0.00 0.17*** 0.44*** (0.96)

The values in parentheses are the Cronbach α. M, mean; SD, standard deviation; PIC, perceived impact of coronavirus disease 2019 (COVID-19); CPE, creative process 
engagement; PCG, perceived creative growth; IND, individualism; FWB, flourishing well-being; and SC, social connectedness. *p < 0.05; **p < 0.01; ***p < 0.001.
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TABLE 5 | Indirect effects of PCI on FWB and SC for the pooled sample.

Paths Estimate SE
95% CI

Lower Upper

Outcome variable: FWB

PIC→CPE→FWB 0.024 0.004 0.016 0.033
PIC→PCG→FWB 0.007 0.002 0.004 0.013
PIC→CPE→PCG→FWB 0.008 0.002 0.005 0.013
Total indirect effect of PIC on FWB 0.040 0.006 0.030 0.051

Outcome variable: SC

PIC→CPE→SC −0.004 0.004 −0.013 0.004
PIC→PCG→SC 0.004 0.002 0.000 0.009
PIC→CPE→PCG→SC 0.004 0.002 0.000 0.009
Total indirect effect of PIC on SC 0.004 0.004 −0.005 0.013

PIC, perceived impact of coronavirus disease 2019 (COVID-19); CPE, creative process 
engagement; PCG, perceived creative growth; FWB, flourishing well-being; SC, social 
connectedness; Estimate, standardized path coefficients; and SE, standard error.

Moderated Serial Mediation Model With 
Individualism as the Moderator
Given that there were cultural variations in CPE→FWB/SC and 
PCG→FWB/SC paths (see Table  7), IND was evaluated as a 
moderator of the paths from both CPE and PCG to outcome 
variables (i.e., FWB and SC). We employed Edwards and Lambert 
(2007) strategy to estimate the indirect effects at one SD above 
and below the mean of IND and to further test the differences 
for the indirect effects based on CIs derived from bootstrap 
estimates. As indicated in Figure 1, the conditional serial mediation 
effects were of interest to our current study. Serial moderated 
mediation results are presented in Table  8. It can be  seen that 
the serial mediation effect of creativity on FWB was significant 
when IND was low (indirect effect  =  0.013, 95% CI  =  0.008, 
0.019) rather than high (indirect effect = 0.004, 95% CI = −0.001, 
0.010). Furthermore, the difference of such indirect effect between 
low vs. high value of IND was also significant (index of moderated 
mediation  =  −0.004, 95% CI  =  −0.008, −0.001). Similarly, the 

serial mediation effect of PIC on SC was significant when IND 
was low (indirect effect  =  0.012, 95% CI  =  0.006, 0.021) rather 
than high (indirect effect  =  0.000, 95% CI  =  −0.006, 0.006). 
Also, the conditional indirect effects at low vs. high value of 
IND were significant (index of moderated mediation  =  −0.006, 
95% CI  =  −0.011, −0.002). Taken together, the above results 
provided support for H5 and H6.

DISCUSSION

The present study was driven by two major questions: is creativity 
a means to well-being and social connectedness when facing 
crisis such as COVID-19 pandemic? And is this mediating effect 
of creativity between crisis and well-being/SC universal across 
different countries? Using comparable employee samples from 
China, Germany, and the United States, our study reveals a 
consistent pattern: in all three countries, the perceived impact 
of COVID-19 triggers creative process engagement, which 
strengthens employees’ self-reported creative growth, and this 
leads to a higher level of perceived well-being. As human beings, 
everybody has the need to reach optimal functioning as such 
flourishing – the feelings of meaning, engagement, purpose of 
life, and optimism (Ryan and Deci, 2001; Diener et  al., 2010). 
This need is even more pressing in the face of crisis, as the 
occurrence of crisis threatens individual’s subjective sense of self 
and its existential core (Pauchant and Mitroff, 1992). Existing 
studies have shown, on the one hand, that diversifying or adverse 
experiences such as mental illness, social rejection/isolation, 
childhood traumatic experiences, or setbacks in adulthood are 
associated with a higher level of creativity (for a review, see 
Damian and Simonton, 2014). On the other hand, creativity has 
been shown to have a healing effect for victims coping with 
natural or man-made disasters, and it facilitates posttraumatic 
growth (e.g., Orkibi and Ram-Vlasov, 2019). Our study supports 
the positive coping effect of creativity in stressful situations 
proposed by the TCM (Corry et  al., 2014, 2015). Further, our 

FIGURE 2 | Path estimates for the pooled sample of perceived impact of coronavirus disease 2019 (PIC COVID-19) on flourishing well-being (FWB) and SC 
mediated by creative process engagement (CPE) and perceived creative growth (PCG). ***p < 0.001.
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study extends the healing/coping effect of creativity in times of 
a worldwide pandemic, which influences a broad population 
across countries. Our study suggests that for people, creativity 
is an effective way to deal with crisis and to achieve flourishing 
experiences, and this mediating effect is significant for three 
historically and culturally different countries. In the present study, 
we  focused on a broad spectrum of creative process engagement 
and the perceived creative growth and found a sequential mediation 
from creative process engagement to creative growth. This is a 
significant extension to a recent study (Conner et  al., 2018), 
which found that everyday creative expressions promote people’s 
flourishing, and this positive effect is even sustained for the next 
day. Our study shows that both actual creative engagement and 
perceived creative growth contribute to the experience of flourishing.

Our study also indicates that the positive mediating effect of 
creativity is more pronounced for less individualistic people. In 
particular, the effect through creative process engagement and 
creative growth on flourishing well-being or social connectedness 
was the strongest for people with low levels of individualism and 
non-significant for people with high levels of individualism. This 
result is consistent with Steel et  al.’ s (2018) recent meta-analysis 
about the relationship between culture, wealth, and well-being. 
In this study, the authors compared the relationship between 
individualism and well-being using both a large-scale individual-
level data set (n  =  8,438) and a nation-level data set composed 
of 44 meta-analytic effects representing 1,230 original data points. 
They found that the relationship between individualism and well-
being is negative at the individual level whereas positive at the 
national level. This result can be  explained by the belongingness 
hypothesis (Baumeister and Leary, 1995) and the social capital 
theory (e.g., Helliwell et al., 2014; Lange, 2015). The belongingness 
hypothesis postulates that being an accepted member of a group 
is a fundamental need of human being. Social capital theory argues 
that social capital (i.e., supporting social resources, network, relations, 
and trust) is of vital importance for happiness and job satisfaction 
particularly in times of crisis. Furthermore, the moderation effect 
of individualism might be  explained by the nature of the stressor 
(COVID-19) in our model. COVID-19 is a highly social problem, 

with solutions particularly dependent on how social communities 
help and support each other (i.e., work together as a collective). 
Further, one important solution to the spread is that of social 
distancing, a situation that has an important effect on feelings of 
SC. Thus, the more collectivistic people behave in this situation, 
the better they protect their community from getting infected. In 
a study based on social media data in China, collectivism was 
found to predict people’s intention to protect themselves and their 
surroundings from COVID-19 (Huang et  al., 2020). In a recent 
study during COVID-19 in India, Ahuja et al. (2020) demonstrated 
that collectivism is positively associated with well-being.

In addition, our study shows that creativity also mediates the 
relationship between perceived impact of the pandemic and the 
perceived SC, but this relationship was only found for the Chinese 
sample. Engaging in creative activities in times of crisis (e.g., 
COVID-19) can help people, particularly those in a less 
individualistic culture, to cope with difficult events through 
increased feeling of being socially connected. Glăveanu (2020) 
pointed out that when investigating creativity in a cultural context, 
the role and function of communities should be  taken into 
consideration. People of more collectivistic cultures see group 
membership as a central aspect of their personal identity, value 
personal traits that reflect collective goals, and derive life satisfaction 
from successfully carrying out social roles (for a review, see 
Oyserman et  al., 2002). As a result, they might be  more active 
using creativity to strengthen their “social capital” and foster 
their social relationships. Our study reconfirms the results of the 
previous study and indicates that, in times of crisis, values associated 
with individualism and autonomy do not appear to be  beneficial 
in terms of well-being or SC at the individual level no matter 
if the person is from a more individualistic or collectivistic culture.

Taken together, the current study shows that engaging in creative 
activities in times of crisis (such as the COVID-19 pandemic) can 
be more helpful for individuals in collectivistic country (like China) 
to obtain personal flourishing than for their counterparts in a 
more individualistic countries (like Germany and the United States). 
For the former, relying on creativity to cope with difficult events 
during the pandemic is in parallel to promote well-being and also 

FIGURE 3 | Path estimates for the Chinese, German, and United States samples of PIC on FWB and SC mediated by CPE and PCG. *p < 0.05; **p < 0.01; ***p < 0.001. 
Standardized path coefficients. For each path, the first, second, and third coefficients are the estimate of Chinese, German, or United States sample, respectively.
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helps them gain an increased feeling of being socially connected. 
These findings provide support to the theories about the relationship 
between culture and well-being. For example, the review of Diener 
et  al. (2003) stresses that there are both universal and culture-
specific causes of well-being. In a similar vein, De Dreu (2010) 
maintains that “Cultural background shapes what is important to 
the individual, what should be  considered relevant issues and 
problems, what constitutes threats and opportunities (p.  443).”

Limitations and Future Studies
The findings of the present study should be interpreted and applied 
with caution, given the limitations of the study. First, the study 
relied exclusively on the self-report measures. Self-report measures 
are prone to methodological restrictions such as the influence of 
personal biases, motivations, differences in understanding of 
questions, and differences in response styles (Smith, 2004; Harzing, 
2006). Future studies should consider adopting a multi-source 
and repeated measure research design (Taras et  al., 2010) with 

the aim to more effectively eliminate assessment variance that 
resulted from temporary person- or group-level influences.

Second, the cross-sectional design of the study poses an 
additional challenge to the threat of the common method bias 
(Podsakoff et  al., 2003). Though we  have taken appropriate 
measures to ensure the common method invariance of the 
measures, this design did not allow a comprehensive examination 
of the proposed moderated mediation model and inference of 
causality. Further experimental or longitudinal studies are called 
to further examine the validity of the model.

Third, the three samples were quite comparable in terms 
of age, gender, and employment status, and the Chinese and 
German samples were also rather comparable in terms of 
branches, however, the United States sample was not of optimal 
comparability with the other two samples in terms of the 
proportion of participating branches. Therefore, results related 
to the comparison between the United States and the other 
two countries should be  interpreted with caution. Despite this, 
the rigorous data cleaning and statistical procedures taken for 
ensuring the measurement invariance across the three countries 
should have compensated more or less for this limitation.

In addition, though individualism-collectivism has been the 
most popular cultural dimension in cross-culture studies, other 
cultural dimensions may be  relevant to understanding the 
relationship between perceived crisis, creativity, and well-being 
(e.g., Taras et  al., 2010). Future cross-cultural studies should 
include more cultural measures, not necessarily limited to values 
(cf. Leung and Bond, 2004; Taras and Steel, 2009). For example, 
the synthesized approach proposed by Beugelsdijk and Welzel 
(2018) dimensional concept of culture of Hofstede (1980) and 
dynamic theory of culture of Inglehart (1990, 1997) and Inglehart 
and Welzel (2005) provides a promising method to understand 
phenomena across cultures.

CONCLUSION

The COVID-19 pandemic has resulted in widespread mental 
health problems such as anxiety, depression, and posttraumatic 

TABLE 6 | Indirect effects of PCI on FWB and SC for China, Germany, and the 
United States.

Paths Estimate SE
95% CI

Lower Upper

Chinese sample

Outcome variable: FWB
PIC→CPE→FWB 0.022 0.010 0.003 0.042
PIC→PCG→FWB 0.002 0.005 −0.008 0.013
PIC→CPE→PCG→FWB 0.010 0.005 0.002 0.021
Total indirect effect of PIC on FWB 0.035 0.015 0.004 0.062

Outcome variable: SC
PIC→CPE→SC 0.011 0.006 0.002 0.026
PIC→PCG→SC 0.001 0.004 −0.005 0.011
PIC→CPE→PCG→SC 0.007 0.005 0.001 0.020
Total indirect effect of PIC on SC 0.019 0.009 0.003 0.040

German sample

Outcome variable: FWB
PIC→CPE→FWB 0.008 0.003 0.003 0.016
PIC→PCG→FWB 0.006 0.003 0.002 0.014
PIC→CPE→PCG→FWB 0.002 0.001 0.000 0.004
Total indirect effect of PIC on FWB 0.016 0.005 0.008 0.027

Outcome variable: SC
PIC→CPE→SC 0.000 0.003 −0.005 0.005
PIC→PCG→SC 0.004 0.003 0.000 0.013
PIC→CPE→PCG→SC 0.001 0.001 0.000 0.004
Total indirect effect of PIC on SC 0.005 0.004 −0.001 0.014

United States sample

Outcome variable: FWB
PIC→CPE→FWB 0.032 0.012 0.013 0.061
PIC→PCG→FWB 0.013 0.007 0.003 0.033
PIC→CPE→PCG→FWB 0.014 0.007 0.004 0.030
Total indirect effect of PIC on FWB 0.059 0.014 0.033 0.089

Outcome variable: SC
PIC→CPE→SC 0.017 0.015 −0.011 0.048
PIC→PCG→SC 0.007 0.007 −0.003 0.026
PIC→CPE→PCG→SC 0.007 0.007 −0.005 0.023
Total indirect effect of PIC on SC 0.030 0.017 0.003 0.070

PIC, perceived impact of coronavirus disease 2019 (COVID-19); CPE, creative process 
engagement; PCG, perceived creative growth; FWB, flourishing well-being; SC, social 
connectedness; Estimate, standardized path coefficients; and SE, standard error.

TABLE 7 | Model comparison results of multigroup analyses.

Path constrained to be equal Δχ2 Δdf p

Chinese vs. German sample

CPE→FWB 36.243*** 1.000 0.000
PCG→FWB 23.395*** 1.000 0.000
CPE→SC 7.433** 1.000 0.006
PCG→SC 4.204* 1.000 0.040

Chinese vs. United States sample

CPE→FWB 7.167** 1.000 0.007
PCG→FWB 4.211* 1.000 0.040
CPE→SC 0.498 1.000 0.480
PCG→SC 1.149 1.000 0.284

Chinese sample was set as the reference group. For each constrained model, the Δχ2 
was calculated and tested against its un-constrained model. CPE, creative process 
engagement; PCG, perceived creative growth; FWB, flourishing well-being; and SC, 
social connectedness. *p < 0.05; **p < 0.01; ***p < 0.001.
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stress disorder (Fitzpatrick et al., 2020; Xin et al., 2020). Therefore, 
among several other priorities, “here is an urgent need for 
research to address how mental health consequences for vulnerable 
groups can be  mitigated under pandemic conditions” (Holmes 
et  al., 2020, p.  547). The present study reacts to the need of 
the current challenge the whole world is facing and examines 
the possible mediating effect of creativity between crisis and 
well-being. Though this relationship appears to be  ubiquitous, 
this crisis-creativity-well-being relationship has not been 
sufficiently examined across countries. The current study is 
among the first to empirically test this relationship cross-culturally. 
With data from China, Germany, and the United States, we could 
empirically prove the healing/coping effect of creativity in face 
of crisis across countries. That is, no matter whether they are 
from more individualistic or collectivistic cultures, people benefit 
from the engagement in creativity in helping them achieve 
positive, flourishing experiences. This mediating effect is even 
stronger for those from less individualistic countries. Moreover, 
people from more collectivistic countries, in addition to their 
flourishing experiences, also feel more socially connected through 
the help of creative engagement and creative growth. The results 
of the study add evidence to the positive hidden potential of 
creativity (Richards, 2007; Kaufman, 2018), thus having profound 
implications for crisis management, personal development, and 
positive functioning of individuals and society.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will 
be  made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical review and approval was not required for the study 
on human participants in accordance with the local legislation 
and institutional requirements. The patients/participants 
provided their written informed consent to participate in 
this study.

AUTHOR CONTRIBUTIONS

MT and SH designed and directed the project, conceived the 
original idea, performed the analytic calculations, and wrote 
the manuscript with support from RR-P, XB, and VM. RR-P, 
XB, and VM contributed to the design and implementation 
of the research, to the analysis of the data, and to the writing 
of the manuscript. All authors contributed to the article and 
approved the submitted version.

FUNDING

The work of XB was supported by the National Natural Science 
Foundation of China (grant no. 71871214).

ACKNOWLEDGMENTS

We thank Chun Wen, Chen Xie, Pierre Rafih, and Joel Schmidt 
for their great support in translating the questionnaire and 
conducting the multi-round pretests.

 

REFERENCES

Acar, O. A., Tarakci, M., and van Knippenberg, D. (2019). Creativity and 
innovation under constraints: a cross-disciplinary integrative review. J. Manag. 
45, 96–121. doi: 10.1177/0149206318805832

Ahuja, K. K., Banerjee, D., Chaudhary, K., and Gidwani, C. (2020). Fear, 
xenophobia and collectivism as predictors of well-being during coronavirus 
disease 2019: an empirical study from India. Int. J. Soc. Psychiatry 4: 
20764020936323. doi: 10.1177/0020764020936323

Akinola, M., and Mendes, W. B. (2008). The dark side of creativity: biological 
vulnerability and negative emotions lead to greater artistic creativity. Personal. 
Soc. Psychol. Bull. 34, 1677–1686. doi: 10.1177/0146167208323933

Amabile, T. M. (1996). Creativity in context: Update to “The Social Psychology 
of Creativity”. Boulder, CO: Westview Press.

Baumeister, R. F., and Leary, M. R. (1995). The need to belong: desire for 
interpersonal attachments as a fundamental human motivation. Psychol. Bull. 
117, 497–529. doi: 10.1037/0033-2909.117.3.497

Bennington, R., Backos, A., Harrison, J., Etherington Reader, A., and Carolan, R. 
(2016). Art therapy in art museums: promoting social connectedness and 
psychological well-being of older adults. Arts Psychother. 49, 34–43. doi: 
10.1016/j.aip.2016.05.013

Beugelsdijk, S., and Welzel, C. (2018). Dimensions and dynamics of national 
culture: synthesizing Hofstede with inglehart. J. Cross-Cult. Psychol. 49, 
1469–1505. doi: 10.1177/0022022118798505

TABLE 8 | Serial moderated mediation results in the pooled sample.

Path Values of individualism Estimate   SE
95% CI

Lower Upper

PIC→CPE→PCG→FWB Low (−1 SD) 0.013 0.003 0.008 0.019
Medium (mean) 0.008 0.002 0.005 0.013
High (+1 SD) 0.004 0.003 −0.001 0.010
IMM −0.004 0.002 −0.008 −0.001

PIC→CPE→PCG→SC Low (−1 SD) 0.012 0.004 0.006 0.021
Medium (mean) 0.006 0.002 0.002 0.012
High (+1 SD) 0.000 0.003 −0.006 0.006
IMM −0.006 0.002 −0.011 −0.002

PIC, perceived impact of coronavirus disease 2019 (COVID-19); CPE, creative process engagement; PCG, perceived creative growth; FWB, flourishing well-being; SC, social 
connectedness; Estimate, standardized path coefficients; SE, standard error; and IMM, index of moderated mediation.

181

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1177/0149206318805832
https://doi.org/10.1177/0020764020936323
https://doi.org/10.1177/0146167208323933
https://doi.org/10.1037/0033-2909.117.3.497
https://doi.org/10.1016/j.aip.2016.05.013
https://doi.org/10.1177/0022022118798505


Tang et al. Creativity as a Means to Well-Being in Times of COVID-19

Frontiers in Psychology | www.frontiersin.org 14 March 2021 | Volume 12 | Article 601389

Brislin, R. W. (1980). “Translation and content analysis of oral and written 
materials” in Handbook of cross-cultural psychology. eds. H. C. Triandis and 
J. W. Berry (Boston: Allyn and Bacon), 389–444.

Cera, R., Cristini, C., and Antonietti, A. (2018). Conceptions of learning, well-
being, and creativity in older adults. ECPS J. 241–273. doi: 10.7358/
ecps-2018-018-cera

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of measurement 
invariance. Struct. Equ. Model. 14, 464–504. doi: 10.1080/10705510701301834

Cheng, L., Tan, M., and Liu, Z. (2015). Adverse environments and children's 
creativity development: transforming the notion of “success in adversity” 
in China. New Dir. Child Adolesc. Dev. 2015, 93–100. doi: 10.1002/cad.20078

Cheung, G. W., and Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes 
for testing measurement invariance. Struct. Equ. Model. 9, 233–255. doi: 
10.1207/S15328007SEM0902_5

Cohen, G. D., Perlstein, S., Chapline, J., Kelly, J., Firth, K. M., and Simmens, S. 
(2006). The impact of professionally conducted cultural programs on the 
physical health, mental health, and social functioning of older adults. The 
Gerontologist 46, 726–734. doi: 10.1093/geront/46.6.726

Conner, T. S., DeYoung, C. G., and Silvia, P. J. (2018). Everyday creative activity 
as a path to flourishing. J. Posit. Psychol. 13, 181–189. doi: 10.1080/17439760. 
2016.1257049

Corry, D. A. S., Lewis, C. A., and Mallett, J. (2014). Harnessing the mental 
health benefits of the creativity—spirituality construct: introducing the theory 
of transformative coping. J. Spiritual. Ment. Health 16, 89–110. doi: 
10.1080/19349637.2014.896854

Corry, D. A. S., Tracey, A. P., and Lewis, C. A. (2015). Spirituality and creativity 
in coping, their association and transformative effect: a qualitative enquiry. 
Religion 6, 499–526. doi: 10.3390/rel6020499

Cropley, D. H., and Cropley, A. J. (2010). “Functional creativity: “Products” 
and the generation of effective novelty” in The Cambridge handbook of 
creativity. eds. J. C. Kaufman and R. J. Sternberg (New York: Cambridge 
University Press), 301–320.

Damian, R. I., and Simonton, D. K. (2014). “Diversifying experiences in the development 
of genius and their impact on creative cognition” in The Wiley handbook of 
genius. ed. D. K. Simonton (Chichester, UK: John Wiley & Sons), 375–393.

Damian, R. I., and Simonton, D. K. (2015). Psychopathology, adversity, and 
creativity: diversifying experiences in the development of eminent African 
Americans. J. Pers. Soc. Psychol. 108, 623–636. doi: 10.1037/pspi0000011

De Dreu, C. K. W. (2010). Human creativity: reflections on the role of culture. 
Manag. Organ. Rev. 6, 437–446. doi: 10.1111/j.1740-8784.2010.00195.x

Diener, E. (1984). Subjective well-being. Psychol. Bull. 95, 542–575. doi: 
10.1037/0033-2909.95.3.542

Diener, E., and Chan, M. Y. (2011). Happy people live longer: subjective well-
being contributes to health and longevity. Appl. Psychol.: Health Well-Being 
3, 1–43. doi: 10.1111/j.1758-0854.2010.01045.x

Diener, E., Oishi, S., and Lucas, R. E. (2003). Personality, culture, and subjective 
well-being: emotional and cognitive evaluations of life. Annu. Rev. Psychol. 
54, 403–425. doi: 10.1146/annurev.psych.54.101601.145056

Diener, E., and Seligman, M. E. (2004). Beyond money. Toward an economy 
of well-being. Psychol. Sci. Public Interest 5, 1–31. doi: 10.1111/j.0963-7214. 
2004.00501001.x

Diener, E., Wirtz, D., Tov, W., Kim-Prieto, C., Choi, D. W., Oishi, S., et al. 
(2010). New well-being measures: short scales to assess flourishing and positive 
and negative feelings. Soc. Indic. Res. 97, 143–156. doi: 10.1007/s11205-009-9493-y

Douglas, S. P., and Craig, C. (2007). Collaborative and iterative translation: an 
alternative approach to back translation. J. Int. Mark. 15, 30–43. doi: 10.1509/
jimk.15.1.030

Drake, J. E. (2019). Examining the psychological and psychophysiological benefits 
of drawing over one month. Psychol. Aesthet. Creat. Arts 13, 338–347. doi: 
10.1037/aca0000179

Edwards, J. R., and Lambert, L. S. (2007). Methods for integrating moderation 
and mediation: a general analytical framework using moderated path analysis. 
Psychol. Methods 12, 1–22. doi: 10.1037/1082-989X.12.1.1

Feeney, B. C., and Collins, N. L. (2015). A new look at social support: a 
theoretical perspective on thriving through relationships. Personal. Soc. Psychol. 
Rev. 19, 113–147. doi: 10.1177/1088868314544222

Fiorito, T. A., Geiger, A. R., and Routledge, C. (2020). Creative nostalgia: 
social and psychological benefits of scrapbooking. Art Ther. doi: 
10.1080/07421656.2020.1748986 (in press).

Fitzpatrick, K. M., Harris, C., and Drawve, G. (2020). Fear of COVID-19 and 
the mental health consequences in America. Psychol. Trauma 12, S17–S21. 
doi: 10.1037/tra0000924

Forgeard, M. J. C. (2013). Perceiving benefits after adversity: the relationship 
between self-reported posttraumatic growth and creativity. Psychol. Aesthet. 
Creat. Arts 7, 245–264. doi: 10.1037/a0031223

Forgeard, M. J. C., and Eichner, K. V. (2014). “Creativity as a target and tool 
for positive interventions” in Handbook of positive psychological interventions. 
eds. A. C. Parks and S. M. Schueller (Oxford: Wiley-Blackwell), 137–154.

Glaeser, E. L., Laibson, D. I., Scheinkman, J. A., and Soutter, C. L. (2000). 
Measuring trust. Q. J. Econ. 115, 811–846. doi: 10.1162/003355300554926

Glăveanu, V. P. (2020). A sociocultural theory of creativity: bridging the social, 
the material, and the psychological. Rev. Gen. Psychol. 24, 335–354. doi: 
10.1177/1089268020961763

Gostoli, S., Cerini, V., Piolanti, A., and Rafanelli, C. (2017). Creativity, bipolar 
disorder vulnerability and psychological well-being: a preliminary study. 
Creat. Res. J. 29, 63–70. doi: 10.1080/10400419.2017.1263511

Harter, J. K., Schmidt, F. L., Asplund, J. W., Killham, E. A., and Agrawal, S. 
(2010). Causal impact of employee work perceptions on the bottom line 
of organizations. Perspect. Psychol. Sci. 5, 378–389. doi: 10.1177/174569 
1610374589

Harzing, A. W. (2006). Response styles in cross-national survey research: a 26-country 
study. Int. J. Cross-cult. Manag. 6, 243–266. doi: 10.1177/1470595806066332

Helliwell, J. F., Huang, H., and Wang, S. (2014). Social capital and well-being 
in times of crisis. J. Happiness Stud. 15, 145–162. doi: 10.1007/s10902-013-9441-z

Hofstede, G. (1980). Culture's consequences: International differences in work-
related values, Vol. 5. Beverly Hills, CA: Sage Publications.

Holmes, E. A., O’Connor, R. C., Perry, V. H., Tracey, I., Wessely, S., Arseneault, L., 
et al. (2020). Multidisciplinary research priorities for the COVID-19 pandemic: 
a call for action for mental health science. Lancet Psychiatry 7, 547–560. 
doi: 10.1016/S2215-0366(20)30168-1

Hölzle, K., Boer, H., and Björk, J. (2020). Crisis management through creativity 
and innovation: storytelling, moral organizational creativity, and open 
innovation as creative means to spark innovation. Creat. Innov. Manag. 29, 
195–197. doi: 10.1111/caim.12385

Huang, F., Ding, H., Liu, Z., Wu, P., Zhu, M., Li, A., et al. (2020). How fear 
and collectivism influence public’s preventive intention towards COVID-19 
infection: a study based on big data from the social media. BMC Public 
Health 20:1707. doi: 10.1186/s12889-020-09674-6

Hult, G. T. M., Ketchen, D. J., Griffith, D. A., Finnegan, C. A., Gonzalez-Padron, T., 
Harmancioglu, N., et al. (2008). Data equivalence in cross-cultural international 
business research: assessment and guidelines. J. Int. Bus. Stud. 39, 1027–1044. 
doi: 10.1057/palgrave.jibs.8400396

Huppert, F. A. (2009). Psychological well being: evidence regarding its causes 
and consequences. Appl. Psychol.: Health Well-Being 1, 137–164. doi: 10.1111/j.
1758-0854.2009.01008.x

Inglehart, R. (1990). Culture shift in advanced industrial society. Princeton, NJ: 
Princeton University Press.

Inglehart, R. (1997). Modernization and postmodernization: Cultural, economic, 
and political change in 43 societies. Princeton, NJ: Princeton University Press.

Inglehart, R., and Welzel, C. (2005). Modernization, cultural change and democracy: 
The human development sequence. New York: Cambridge University Press.

Kaufman, J. C. (2018). Finding meaning with creativity in the past, present, 
and future. Perspect. Psychol. Sci. 13, 734–749. doi: 10.1177/1745691618771981

Kaufman, J. C., and Baer, J. (eds.) (2005). Creativity across domains: Faces of 
the muse. Mahwah, NJ: Lawrence Erlbaum Associates.

Killgore, W. D. S., Cloonan, S. A., Taylor, E. C., and Dailey, N. S. (2020). 
Loneliness: a signature mental health concern in the era of COVID-19. 
Psychiatry Res. 290:113117. doi: 10.1016/j.psychres.2020.113117

Kim, S. H., Vincent, L. C., and Goncalo, J. A. (2013). Outside advantage: can 
social rejection fuel creative thought? J. Exp. Psychol. Gen. 142, 605–611. 
doi: 10.1037/a0029728

Kowal, M., Coll-Martín, T., Ikizer, G., Rasmussen, J., Eichel, K., Studzinska, A., 
et al. (2020). Who is the most stressed during the covid-19 pandemic? 
Data from 26 countries and areas. Appl. Psychol.: Health Well-Being 12, 
946–966. doi: 10.1111/aphw.12234

Lange, T. (2015). Social capital and job satisfaction: the case of Europe in 
times of economic crisis. Eur. J. Ind. Relat. 21, 275–290. doi: 10.1177/095 
9680114542907

182

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.7358/ecps-2018-018-cera
https://doi.org/10.7358/ecps-2018-018-cera
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1002/cad.20078
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1093/geront/46.6.726
https://doi.org/10.1080/17439760.2016.1257049
https://doi.org/10.1080/17439760.2016.1257049
https://doi.org/10.1080/19349637.2014.896854
https://doi.org/10.3390/rel6020499
https://doi.org/10.1037/pspi0000011
https://doi.org/10.1111/j.1740-8784.2010.00195.x
https://doi.org/10.1037/0033-2909.95.3.542
https://doi.org/10.1111/j.1758-0854.2010.01045.x
https://doi.org/10.1146/annurev.psych.54.101601.145056
https://doi.org/10.1111/j.0963-7214.2004.00501001.x
https://doi.org/10.1111/j.0963-7214.2004.00501001.x
https://doi.org/10.1007/s11205-009-9493-y
https://doi.org/10.1509/jimk.15.1.030
https://doi.org/10.1509/jimk.15.1.030
https://doi.org/10.1037/aca0000179
https://doi.org/10.1037/1082-989X.12.1.1
https://doi.org/10.1177/1088868314544222
https://doi.org/10.1080/07421656.2020.1748986
https://doi.org/10.1037/tra0000924
https://doi.org/10.1037/a0031223
https://doi.org/10.1162/003355300554926
https://doi.org/10.1177/1089268020961763
https://doi.org/10.1080/10400419.2017.1263511
https://doi.org/10.1177/1745691610374589
https://doi.org/10.1177/1745691610374589
https://doi.org/10.1177/1470595806066332
https://doi.org/10.1007/s10902-013-9441-z
https://doi.org/10.1016/S2215-0366(20)30168-1
https://doi.org/10.1111/caim.12385
https://doi.org/10.1186/s12889-020-09674-6
https://doi.org/10.1057/palgrave.jibs.8400396
https://doi.org/10.1111/j.1758-0854.2009.01008.x
https://doi.org/10.1111/j.1758-0854.2009.01008.x
https://doi.org/10.1177/1745691618771981
https://doi.org/10.1016/j.psychres.2020.113117
https://doi.org/10.1037/a0029728
https://doi.org/10.1111/aphw.12234
https://doi.org/10.1177/0959680114542907
https://doi.org/10.1177/0959680114542907


Tang et al. Creativity as a Means to Well-Being in Times of COVID-19

Frontiers in Psychology | www.frontiersin.org 15 March 2021 | Volume 12 | Article 601389

Lazarus, R. S., and Folkman, S. (1984). Stress, appraisal, and coping. New York: 
Springer.

Lebuda, I., and Csikszentmihalyi, M. (2020). All you need is love: the importance 
of partner and family relations to highly creative individuals’ well-being 
and success. J. Creat. Behav. 54, 100–114. doi: 10.1002/jocb.348

Lee, R. M., Dean, B. L., and Jung, K.-R. (2008). Social connectedness, extraversion, 
and subjective well-being: testing a mediation model. Personal. Individ. Differ. 
45, 414–419. doi: 10.1016/j.paid.2008.05.017

Lee, R. M., and Robbins, S. B. (1995). Measuring belongingness: the social 
connectedness and the social assurance scales. J. Couns. Psychol. 42, 232–241. 
doi: 10.1037/0022-0167.42.2.232

Lee, R. M., and Robbins, S. B. (1998). The relationship between social connectedness 
and anxiety, self-esteem, and social identity. J. Couns. Psychol. 45, 338–345. 
doi: 10.1037/0022-0167.45.3.338

Leung, K., and Bond, M. H. (2004). “Social axioms: a model of social beliefs 
in multi-cultural perspective” in Advances in experimental social psychology. 
Vol. 36. ed. M. P. Zanna (San Diego, CA: Elsevier Academic Press), 119–197.

Lomas, T. (2016). Positive art: artistic expression and appreciation as an exemplary 
vehicle for flourishing. Rev. Gen. Psychol. 20, 171–182. doi: 10.1037/gpr0000073

Ludwig, A. M. (1992). Creative achievement and psychopathology: comparison 
among professions. Am. J. Psychother. 46, 330–354. doi: 10.1176/appi.
psychotherapy.1992.46.3.330

Lyubomirsky, S., King, L., and Diener, E. (2005). The benefits of frequent 
positive affect: does happiness lead to success? Psychol. Bull. 131, 803–855. 
doi: 10.1037/0033-2909.131.6.803

Maslow, A. H. (1962). “Emotional blocks to creativity” in The source book for 
creative thinking. eds. S. J. Parnes and H. F. Harding (New York: Charles 
Scribner’s Sons), 93–103.

Mauss, I. B., Shallcross, A. J., Troy, A. S., John, O. P., Ferrer, E., Wilhelm, F. H., 
et al. (2011). Don't hide your happiness! Positive emotion dissociation, 
social connectedness, and psychological functioning. J. Pers. Soc. Psychol. 
100, 738–748. doi: 10.1037/a0022410

McKay, A. S., Grygiel, P., and Karwowski, M. (2017). Connected to create: a 
social network analysis of friendship ties and creativity. Psychol. Aesthet. 
Creat. Arts 11, 284–294. doi: 10.1037/aca0000117

Mumford, M. D. (ed.) (2012). Handbook of organizational creativity. San Diego, 
CA: Elsevier.

Niu, W., and Kaufman, J. C. (2005). Creativity in troubled times: factors 
associated with recognitions of Chinese literary creativity in the 20th century. 
J. Creat. Behav. 39, 57–67. doi: 10.1002/j.2162-6057.2005.tb01249.x

Niu, W., and Sternberg, R. J. (2001). Cultural influences on artistic creativity 
and its evaluation. Int. J. Psychol. 36, 225–241. doi: 10.1080/00207590143000036

Ong, A. D., and Allaire, J. C. (2005). Cardiovascular intraindividual variability 
in later life: the influence of social connectedness and positive emotions. 
Psychol. Aging 20, 476–485. doi: 10.1037/0882-7974.20.3.476

Orkibi, H., and Ram-Vlasov, N. (2019). Linking trauma to posttraumatic growth 
and mental health through emotional and cognitive creativity. Psychol. Aesthet. 
Creat. Arts 13, 416–430. doi: 10.1037/aca0000193

Oyserman, D., Coon, H. M., and Kemmelmeier, M. (2002). Rethinking 
individualism and collectivism: evaluation of theoretical assumptions and 
meta-analyses. Psychol. Bull. 128, 3–72. doi: 10.1037/0033-2909.128.1.3

Pauchant, T. C., and Mitroff, I. I. (1992). Transforming the crisis-prone organization. 
San Francisco, CA: Jossey-Bass.

Phillips, C. S., and Becker, H. (2019). Systematic review: expressive arts 
interventions to address psychosocial stress in healthcare workers. J. Adv. 
Nurs. 75, 2285–2298. doi: 10.1111/jan.14043

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., and Podsakoff, N. P. (2003). 
Common method biases in behavioral research: a critical review of the 
literature and recommended remedies. J. Appl. Psychol. 88, 879–903. doi: 
10.1037/0021-9010.88.5.879

Podsakoff, P. M., Mackenzie, S. B., and Podsakoff, N. P. (2012). Sources of method 
bias in social science research and recommendations on how to control it. 
Annu. Rev. Psychol. 63, 539–569. doi: 10.1146/annurev-psych-120710-100452

Preacher, K. J., and Hayes, A. F. (2008). Asymptotic and resampling strategies 
for assessing and comparing indirect effects in multiple mediator models. 
Behav. Res. Methods 40, 879–891. doi: 10.3758/BRM.40.3.879

Putnick, D. L., and Bornstein, M. H. (2016). Measurement invariance conventions 
and reporting: the state of the art and future directions for psychological 
research. Dev. Rev. 41, 71–90. doi: 10.1016/j.dr.2016.06.004

Reiter-Palmon, R., and Paulus, P. (2020). “Cognitive and social processes in 
team creativity” in Creativity and innovation in organizations. eds. 
M. D. Mumford and E. M. Todd (New York: Routledge), 161–190.

Reiter-Palmon, R., and Schoenbeck, M. (2020). “Creativity equals creativity- or 
does it? How creativity is measured influences our understanding of creativity” 
in Handbook of research methods of creativity. eds. V. Dorfler and M. Stierand 
(Cheltenham, UK: Elgar), 290–300.

Richards, R. (ed.) (2007). “Everyday creativity: our hidden potential” in Everyday 
creativity and new views of human nature: Psychological, social, and spiritual 
perspectives (Washington, DC: American Psychological Association), 25–53.

Richardson, H. A., Simmering, M. J., and Sturman, M. C. (2009). A tale of 
three perspectives: examining post hoc statistical techniques for detection 
and correction of common method variance. Organ. Res. Methods 12, 
762–800. doi: 10.1177/1094428109332834

Ritter, S. M., Damian, R. I., Simonton, D. K., van Baaren, R. B., Strick, M., 
Derks, J., et al. (2012). Diversifying experiences enhance cognitive flexibility. 
J. Exp. Soc. Psychol. 48, 961–964. doi: 10.1016/j.jesp.2012.02.009

Rogers, C. R. (1961). “Toward a theory of creativity” in On becoming a person: 
A 21 therapist's view of psychotherapy (New York: Houghton Mifflin), 
347–359.

Runco, M. A., and Jaeger, G. J. (2012). The standard definition of creativity. 
Creat. Res. J. 24, 92–96. doi: 10.1080/10400419.2012.650092

Ryan, R. M., and Deci, E. L. (2000). Self-determination theory and the facilitation 
of intrinsic motivation, social development, and well-being. Am. Psychol. 
55, 68–78. doi: 10.1037/0003-066X.55.1.68

Ryan, R. M., and Deci, E. L. (2001). On happiness and human potentials: a 
review of research on hedonic and eudaimonic well-being. Annu. Rev. Psychol. 
52, 141–166. doi: 10.1146/annurev.psych.52.1.141

Schermelleh-Engel, K., Moosbrugger, H., and Müller, H. (2003). Evaluating the 
fit of structural equation models: tests of significance and descriptive goodness-
of-fit measures. Methods Psychol. Res. Online 8, 23–74.

Simonton, D. K. (1994). Greatness: Who makes history and why. New York: 
Guilford.

Smith, P. B. (2004). Acquiescent response bias as an aspect of cultural 
communication style. J. Cross-Cult. Psychol. 35, 50–61. doi: 
10.1177/0022022103260380

Smith, A. (2016). A literature review of the therapeutic mechanisms of art 
therapy for veterans with post-traumatic stress disorder. Int. J. Art Ther. 21, 
66–74. doi: 10.1080/17454832.2016.1170055

Steel, P., Taras, V., Uggerslev, K., and Bosco, F. (2018). The happy culture: a 
theoretical, meta-analytic, and empirical review of the relationship between 
culture and wealth and subjective well-being. Personal. Soc. Psychol. Rev. 
22, 128–169. doi: 10.1177/1088868317721372

Tang, M., Werner, C., Cao, G., Tumasjan, A., Shen, J., Shi, J., et al. (2018). 
Creative expression and its evaluation in work-related verbal tasks: a comparison 
between Chinese and German samples. J. Creat. Behav. 52, 91–103. doi: 
10.1002/jocb.134

Taras, V., Kirkman, B. L., and Steel, P. (2010). Examining the impact of culture’s 
consequences: a three-decade, multi-level, meta-analytic review of Hofstede’s 
cultural value dimensions. J. Appl. Psychol. 95, 405–439. doi: 10.1037/a0018938

Taras, V., and Steel, P. (2009). “Beyond Hofstede: challenging the ten testaments 
of cross-cultural research” in Beyond Hofstede: Culture frameworks for global 
marketing and management. ed. C. Nakata (London: Palgrave Macmillian).

Taras, V., Steel, P., and Kirkman, B. L. (2012). Improving national cultural 
indices using a longitudinal meta-analysis of Hofstede's dimensions. J. World 
Bus. 47, 329–341. doi: 10.1016/j.jwb.2011.05.001

Tay, L., Tan, K., Diener, E., and Gonzalez, E. (2013). Social relations, health 
behaviors, and health outcomes: a survey and synthesis. Appl. Psychol.: Health 
Well-Being 5, 28–78. doi: 10.1111/aphw.12000

Triandis, H. C. (1995). Individualism and collectivism. Boulder, CO: Westview Press.
Vésteinsdóttir, V., Joinson, A., Reips, U.-D., Danielsdottir, H. B., 

Thorarinsdottir, E. A., and Thorsdottir, F. (2019). Questions on honest 
responding. Behav. Res. Methods 51, 811–825. doi: 10.3758/s13428-018-1121-9

Wang, X., and Liu, Z. (2019). Online engagement in social media: a cross-
cultural comparison. Comput. Hum. Behav. 97, 137–150. doi: 10.1016/j.
chb.2019.03.014

Williams, L. J., Cote, J. A., and Buckley, M. R. (1989). Lack of method variance 
in self-reported affect and perceptions at work: reality or artifact? J. Appl. 
Psychol. 74, 462–468. doi: 10.1037/0021-9010.74.3.462

183

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1002/jocb.348
https://doi.org/10.1016/j.paid.2008.05.017
https://doi.org/10.1037/0022-0167.42.2.232
https://doi.org/10.1037/0022-0167.45.3.338
https://doi.org/10.1037/gpr0000073
https://doi.org/10.1176/appi.psychotherapy.1992.46.3.330
https://doi.org/10.1176/appi.psychotherapy.1992.46.3.330
https://doi.org/10.1037/0033-2909.131.6.803
https://doi.org/10.1037/a0022410
https://doi.org/10.1037/aca0000117
https://doi.org/10.1002/j.2162-6057.2005.tb01249.x
https://doi.org/10.1080/00207590143000036
https://doi.org/10.1037/0882-7974.20.3.476
https://doi.org/10.1037/aca0000193
https://doi.org/10.1037/0033-2909.128.1.3
https://doi.org/10.1111/jan.14043
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.1016/j.dr.2016.06.004
https://doi.org/10.1177/1094428109332834
https://doi.org/10.1016/j.jesp.2012.02.009
https://doi.org/10.1080/10400419.2012.650092
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1146/annurev.psych.52.1.141
https://doi.org/10.1177/0022022103260380
https://doi.org/10.1080/17454832.2016.1170055
https://doi.org/10.1177/1088868317721372
https://doi.org/10.1002/jocb.134
https://doi.org/10.1037/a0018938
https://doi.org/10.1016/j.jwb.2011.05.001
https://doi.org/10.1111/aphw.12000
https://doi.org/10.3758/s13428-018-1121-9
https://doi.org/10.1016/j.chb.2019.03.014
https://doi.org/10.1016/j.chb.2019.03.014
https://doi.org/10.1037/0021-9010.74.3.462


Tang et al. Creativity as a Means to Well-Being in Times of COVID-19

Frontiers in Psychology | www.frontiersin.org 16 March 2021 | Volume 12 | Article 601389

Williams, K. L., and Galliher, R. V. (2006). Predicting depression and self-
esteem from social connectedness, support, and competence. J. Soc. Clin. 
Psychol. 25, 855–874. doi: 10.1521/jscp.2006.25.8.855

Williams, L. J., Hartman, N., and Cavazotte, F. (2010). Method variance and 
marker variables: a review and comprehensive CFA marker technique. Organ. 
Res. Methods 13, 477–514. doi: 10.1177/1094428110366036

Xin, M., Luo, S., She, R., Yu, Y., Li, L., Wang, S., et al. (2020). Negative 
cognitive and psychological correlates of mandatory quarantine during the 
initial COVID-19 outbreak in China. Am. Psychol. 75, 607–617. doi: 10.1037/
amp0000692

Yi, X., Hu, W., Plucker, J. A., and McWilliams, J. (2013). Is there a developmental 
slump in creativity in China? The relationship between organizational climate 
and creativity development in Chinese adolescents. J. Creat. Behav. 47, 
22–40. doi: 10.1002/jocb.21

Zhang, X., and Bartol, K. M. (2010). Linking empowering leadership and 
employee creativity: the influence of psychological empowerment, intrinsic 

motivation, and creative process engagement. Acad. Manag. J. 53, 107–128. 
doi: 10.5465/amj.2010.48037118

Zhou, J., and Shalley, C. E. (2003). Research on employee creativity: a critical 
review and directions for future research. Res. Pers. Hum. Resour. Manag. 
Vol. 22 (Bingley: Emerald Group Publishing Limited), 165–217.

Conflict of Interest: The authors declare that the research was conducted in 
the absence of any commercial or financial relationships that could be  construed 
as a potential conflict of interest.

Copyright © 2021 Tang, Hofreiter, Reiter-Palmon, Bai and Murugavel. This is an 
open-access article distributed under the terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or reproduction in other forums is permitted, 
provided the original author(s) and the copyright owner(s) are credited and that the 
original publication in this journal is cited, in accordance with accepted academic practice. 
No use, distribution or reproduction is permitted which does not comply with these terms.

184

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1521/jscp.2006.25.8.855
https://doi.org/10.1177/1094428110366036
https://doi.org/10.1037/amp0000692
https://doi.org/10.1037/amp0000692
https://doi.org/10.1002/jocb.21
https://doi.org/10.5465/amj.2010.48037118
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


ORIGINAL RESEARCH
published: 05 July 2021

doi: 10.3389/fpsyg.2021.609967

Frontiers in Psychology | www.frontiersin.org 1 July 2021 | Volume 12 | Article 609967

Edited by:

Roni Reiter-Palmon,

University of Nebraska Omaha,

United States

Reviewed by:

Psyche Loui,

Northeastern University, United States

Wendy Ross,

London Metropolitan University,

United Kingdom

*Correspondence:

K. F. Morse

k.morse.20@buckingham.ac.uk

Specialty section:

This article was submitted to

Organizational Psychology,

a section of the journal

Frontiers in Psychology

Received: 24 September 2020

Accepted: 26 May 2021

Published: 05 July 2021

Citation:

Morse KF, Fine PA and Friedlander KJ

(2021) Creativity and Leisure During

COVID-19: Examining the Relationship

Between Leisure Activities,

Motivations, and Psychological

Well-Being.

Front. Psychol. 12:609967.

doi: 10.3389/fpsyg.2021.609967

Creativity and Leisure During
COVID-19: Examining the
Relationship Between Leisure
Activities, Motivations, and
Psychological Well-Being
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Social distancing policies have been implemented around the world to reduce the spread

of coronavirus disease 2019 (COVID-19). These measures have included temporary

restrictions on mass gatherings and the closure of public facilities, limiting the pursuit of

leisure activities such as travel while allowing more time for at-home pursuits, including

creative activities such as gardening and painting. Previous research has demonstrated

the benefits of physical activity for psychological well-being during COVID-19, but less

attention has been given to the potential benefits of creative pursuits, such as arts and

music. The present study investigated changes in the pursuit of creative, non-creative,

and physical leisure activities and the relationship between engaging in leisure, the

motivations for and barriers to pursuing these activities, and psychological well-being

during COVID-19. A total of 3,827 participants from 74 countries completed an online

leisure activities questionnaire and the World Health Organization Five Well-Being

Index. Logistic regression indicated that gender, age, social distancing adherence,

and employment status significantly predicted leisure engagement during COVID-19.

Compared to sports and outdoor pursuits, participation in creative activities was generally

more likely to increase during this period, while participation in non-creative activities

was less likely to increase. Multiple linear regression indicated that maintaining or

increasing time on leisure activities significantly predicted well-being during COVID-19,

with increased time spent on home crafts and artisanship, fine arts, musical and

performing arts engagement, sports and outdoor pursuits, niche and IT interests, and

language activities each predicting higher well-being outcomes. Motivations such as

seeking creative expression and mental stimulation, keeping fit, and maintaining social

connections also predicted higher well-being. These findings suggest that participation

in both physical and creative leisure activities may offer protective benefits for well-being

during COVID-19, and that strategies to promote engagement in creative activities should

also be considered in future guidance for mental health during periods of lockdown

or isolation.

Keywords: COVID-19, creativity, hobbies, leisure activities, leisure motivations, leisure disengagement,

psychological well-being, RIASEC
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INTRODUCTION

The COVID-19 pandemic has altered many aspects of daily life,
including the pursuit of leisure activities. Since January 2020,
nearly all countries affected by COVID-19 have implemented
social distancing measures to mitigate spread of the virus
(Chinazzi et al., 2020). Social distancing refers to measures
taken to reduce social interaction and thus the spread of
COVID-19, including behaviors such as: maintaining spatial
distance from strangers and household members exhibiting
symptoms; avoiding non-essential travel, use of public transport,
and social gatherings; and working from home when possible
(e.g., United KingdomCabinet Office, 2021). Subsequently, many
employers, businesses, and public facilities have temporarily
closed or shifted to remote operations, and individuals have
been asked to remain at home under lockdown or other stay-
at-home orders (Sen-Crowe et al., 2020). Lifestyle changes due
to working from home and reduced commuting hours have
left many with additional free time for leisure, that is, any
activity voluntarily undertaken during free time, such as painting
or exercise (Paggi et al., 2016; Office of National Statistics,
2020). However, increased time for leisure has coincided with
restricted access to popular leisure facilities such as gyms and
restaurants (Courtemanche et al., 2020), causing many to look
toward activities available closer to home. In some cases, this may

result in activities being dropped and substituted for comparable

alternatives, e.g., outdoor running instead of gym-going or
watching concerts online instead of in person, whereas in other
cases this may facilitate the pursuit of an entirely new hobby.
Importantly, the range of possible activities that an individual
might undertake is in part limited by regional social distancing
guidance and/or access to various facilities.

Studies on the psychosocial effects of COVID-19 have
highlighted an increase in mental health problems such as
depression and anxiety (Qiu et al., 2020; Torales et al.,
2020; Williams et al., 2020), and engaging in leisure activities
may provide protective benefits for psychological well-being
(Kuykendall et al., 2018). The National Health Service (2020),
World Health Organization (2020a), Mayo Clinic (2020),
and other leading health organizations have emphasized the
importance of allocating time for hobbies and leisure under their
COVID-19 mental health support strategies. However, research
has primarily focused on the benefits of engaging in physical
leisure during COVID-19, such as walking or running, as well
as gardening and other outdoor pursuits (Carriedo et al., 2020;
Chtourou et al., 2020; Lades et al., 2020). Increased interest in
running and home workouts has also received extensive coverage
from news and popular media outlets since the outbreak of the
global pandemic (Bryant, 2020; Lufkin, 2020; Minsberg, 2020).
This guidance is typically in line with general health advice on the
benefits of physical activity independently of the global pandemic
(World Health Organization, 2020b).

On the other hand, considerably less attention has been
given to the potential psychological benefits of participating
in creative activities during COVID-19. For the purposes of
the present study, a creative activity is considered any activity
that involves the production of novel ideas or “expressing

oneself in an original and useful way” (Conner et al., 2016
p. 3). These activities include, for example, traditional artistic
pursuits such as painting and amateur music-making, as well
as less commonly regarded creative activities such as baking,
knitting, and mentally stimulating creative activities including
programming, language learning, and writing. Although not the
conventional representation of “creative” fine arts activities, these
latter pursuits facilitate novel creative expression, and may be
likened to the distinction between higher-level “professional”
and personal or “little” creative pursuits outlined in the Four
C Model of Creativity (Kaufman and Beghetto, 2009). To date,
analyses of web search trends and commentary articles have
highlighted increased public interest in cooking and baking
(Goldman, 2020; Public Health Agency, 2020), jigsaw puzzles
(McNeely, 2020), and a range of artistic pursuits (Willis, 2020)
during the COVID-19 pandemic, but empirical research is
currently lacking (Kiraly et al., 2020). The present study sought
to characterize changes in various domains of leisure during
COVID-19 (e.g., arts, exercise), and the relationship between
increased participation in leisure, motivations for and barriers
to pursuing activities, and psychological well-being. Specific
attention was given to how participation in creative activities
compared to participation in non-creative and physical and
outdoor pursuits. First, a brief review of the literature on
well-being during COVID-19, leisure and well-being, and the
interplay between leisure and well-being during COVID-19
follows below.

To date, research has suggested primarily negative effects of
COVID-19 on mental health and well-being, consistent with
reports on psychological health during past pandemics such as
SARS-CoV-1 and Ebola (Lau et al., 2006; Jalloh et al., 2018;
Brooks et al., 2020; Matias et al., 2020; Rajkumar, 2020). For
example, in an analysis of well-being in the United Kingdom
(UK) during COVID-19, Banks and Xu (2020) reported an
average 8.1% decrease in mental health indicators, with the
largest decreases observed among young women. Studies have
also reported increased incidence of depression and anxiety (Qiu
et al., 2020), health anxiety and financial worry (Tull et al.,
2020), and self-harm behaviors (Iob et al., 2020) associated with
the pandemic. However, a study by Foa et al. (2020) using
measures such as the UK “YouGov” mood tracker and web
search trends in English-speaking countries suggested negative
emotions rose sharply at the beginning of the pandemic but
fell after the implementation of lockdown measures, although
effects were differentially experienced across social and economic
groups. These variant findings suggest that more research is
needed on well-being during the COVID-19 pandemic, and
particularly on measures to promote mental health during
lockdown or isolation. Long-standing evidence indicates a
strong link between participation in leisure activities and well-
being (Kuykendall et al., 2018), including both fitness-related
and creative pursuits, and investigating engagement in these
activities during COVID-19 may offer informative insights for
the promotion of mental health.

Broadly speaking, participation in leisure activities is strongly
related to well-being across the lifespan (Adams et al., 2011;
Leversen et al., 2012; Ryu and Heo, 2018), and this relationship

Frontiers in Psychology | www.frontiersin.org 2 July 2021 | Volume 12 | Article 609967186

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Morse et al. Creativity and Leisure During COVID-19

may have important implications for mental health during
COVID-19. For example, extensive meta-analytic review has
supported the relationship between physical leisure and well-
being (Wiese et al., 2018; Buecker et al., 2020). However, engaging
in creative pursuits such as arts (Wheatley and Bickerton, 2019)
and music (Fritz and Avsec, 2007) may also offer benefits for
psychological health. Generally, the association between well-
being and leisure is considered to be reciprocal (i.e., leisure
enhances well-being and well-being affects the choice or ability
to pursue leisure), but dominant psychological perspectives posit
a primarily bottom-up approach through which subjectively
valued leisure exerts direct influence on psychological well-being
(Newman et al., 2014). These theories make a critical distinction
between leisure engagement (i.e., participating in or having time
for leisure) and leisure satisfaction (i.e., the perceived value of
specific leisure activities) (Kuykendall et al., 2018). Although
leisure engagement is considered precursory to satisfaction, the
latter is ultimately thought to influence psychological well-being.

Specifically, Newman et al. (2014) propose that five
psychological mechanisms mediate the relationship between
leisure and well-being: work detachment-recovery, autonomous
motivation, mastery and skill development, meaning-making,
and social affiliation (known as the “DRAMMA” model). This
perspective is supported by empirical and meta-analytic findings
(Schimmack, 2008; Kuykendall et al., 2015), and suggests that
leisure activities are valued when they promote well-being
through at least one of these mechanisms. For example, previous
research on the motivations for pursuing creative activities
suggests that the strongest motivation is enjoyment, though
certain activities have also been linked to self-expression and
prosocial motives (Benedek et al., 2019). In the context of
COVID-19, the DRAMMA mechanisms may correspond with
the motivations for pursuing leisure activities. For example,
increasing time on activities to cope with anxiety may not
be enough to reduce stress related to the pandemic (Balhara
et al., 2020; Duncan et al., 2020). Similarly, differences in
well-being might be anticipated between those who participated
in leisure to occupy additional free time and those motivated
by intrinsic reasons (e.g., developing a new skill or seeking
creative expression), with the pursuit of valued leisure acting
through psychological mechanisms to enhance well-being. To
this end, the present study investigated both changes in leisure
engagement as well as the underlying psychological motivations,
with particular attention given to the impact of motivations such
as seeking creative expression and mental stimulation.

Taken together, the study of leisure activities and well-
being during COVID-19 has been approached from several
perspectives, namely: (1) identifying the populations that have
experienced increased time available for leisure; (2) determining
the activities on which added leisure time has been spent; and
(3) identifying the protective or maladaptive characteristics of
these activities. In the first instance, increased availability of free
time during COVID-19 has been disproportionately observed
across the population. While many individuals working from
home have experienced more time available for leisure, frontline
workers and those with additional caring responsibilities may
have found their free time more limited: A survey by the
UK Office of National Statistics (ONS) found that low-income

households reported less free time available during COVID-19
due to undertaking additional paid working hours, accentuating
that increased time for leisure is not a universal experience
(Office of National Statistics, 2020). Additionally, the experience
of working from home has had variable effects on stress and
productivity, allowing more leisure time for some and less for
others (Ford et al., 2020). Similarly, research has also revealed
differences in the pursuit of physical activity during COVID-19
based on gender, age, and annual household income (Smith et al.,
2020). The current study therefore considered perspectives from
both those who increased and those who decreased time on
leisure activities during COVID-19, looking at motivations for
leisure among the former and barriers to leisure among the latter.

The Office of National Statistics (2020) survey also found that,
on average across the population, British adults spent ∼1 hour
less on transport and 44min more on leisure activities daily
during lockdown, with gardening, do-it-yourself (DIY) activities,
resting, video chatting, and online streaming experiencing the
greatest average increase compared to 2014–15. Similar findings
reported by The New York Times market research revealed
that since the start of COVID-19, Americans have increased
their monetary expenditure on home improvement, gaming,
and video streaming, while decreasing spending on movie
theaters, travel, and fitness (among other activities; Leatherby
and Gelles, 2020). However, both studies focused on overall
changes in leisure engagement at the population level (i.e.,
activities that increased or decreased), but not the corresponding
psychologicalmotivations or their relationship to individual well-
being. Moreover, these studies generally explored a limited range
of leisure activities (e.g., socializing, media use, and outdoor
activities) but did not extend to creative pursuits.

Empirical research has reported similar findings. For example,
a study on behavior during lockdown in Spain reported
engagement in telephone and video calls (in∼97% of responses),
social media usage (85%), streaming or watching TV (79%),
reading (52%), and physical exercise (49%) (Rodriguez-Rey
et al., 2020). Engaging in leisure during the preceding 24
hours was related to lower psychological stress, anxiety, and
depression. Similarly, in Ireland, Lades et al. (2020) reported
that outdoor activities (going for walks, gardening, and exercise),
engaging in hobbies, and childcare were associated with positive
emotions (happiness, relaxation, and energy levels) using a day-
reconstruction method.

To date, an abundance of research has emphasized the
benefits of physical leisure during COVID-19, such as walking
or running (Carriedo et al., 2020; Chtourou et al., 2020; Lesser
and Nienhuis, 2020; Maugeri et al., 2020; Slimani et al., 2020).
These findings are consistent with reports from the SARS-CoV-
1 outbreak, in which ∼35–40% of respondents reported more
time spent on rest, relaxation, or exercise, and participation in
these activities was associated with decreased stress perceptions
(Lau et al., 2006). However, others have drawn attention to
the potentially negative effects of certain activities including
excessive internet and pornography use (Mestre-Bach et al.,
2020) and gaming addiction (King et al., 2020; Ko and
Yen, 2020), although exercise-based gaming during COVID-19
may have benefits for mental health (Viana and de Lira,
2020).
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On the other hand, relatively little attention has been paid to
the potential psychological effects of engaging in creative leisure
activities during COVID-19, and the few studies conducted
have focused primarily on behaviors in specific populations.
For example, musical therapy interventions in Italy were shown
to improve the well-being of staff working with COVID-19
patients (Giordano et al., 2020). Similarly, engaging in creative
writing activities during lockdown in the United Kingdom
was related to higher well-being in children and adolescents
(Clark et al., 2020). The potential benefits of dance (Chtourou
et al., 2020) and art therapy (Braus and Morton, 2020; Carr,
2020) have also been discussed. However, very little research
has investigated the pursuit of creative leisure activities during
COVID-19 among adults in home settings. Moreover, these
studies generally focused on engagement in conventional creative
activities (e.g., fine arts), but not every day personal expressions
of “little” creativity in the form of activities such as baking
or gardening (Kaufman and Beghetto, 2009). Thus, while
most findings suggest positive effects of physical leisure on
mental health during COVID-19, more research is needed
on creative leisure activities, the motivations for pursuing
leisure, and the association between leisure and well-being
during COVID-19.

The present study sought to extend research on leisure and
well-being during COVID-19 using a large-scale international
survey comprising 3,827 participants. While the studies reviewed
above primarily investigated leisure activities during the early
stages of COVID-19 lockdown (March or April 2020 in most
areas), the present research was conducted in late May to early
June 2020, and therefore inquired about activities pursued during
an extended COVID-19 period (compared to, e.g., the preceding
24 h, as is more commonly explored), with particular attention
given to the pursuit of creative activities. The following questions
were investigated:

(1) Were participant demographic characteristics (e.g., age,
gender, and employment status) associated with increased
time on leisure activities during COVID-19?

(2) Was increased time on activities during COVID-19 more
likely in certain domains of leisure (e.g., creative arts, music)
than others (e.g., sports and outdoor pursuits)?Were creative
activities generally more likely to be taken up than non-
creative activities?

(3) Did (i) increasing time on leisure and (ii) taking up
new leisure activities predict well-being over and above
potential confounding variables (e.g., age, gender, and
employment status)?

(4) Was increased participation in certain domains of leisure
(e.g., arts, music, and sports) predictive of well-being?
How did the relationship between well-being and creative
activities compare to that with non-creative activities?

(5) What were the overarching (i) motivations for and (ii)
barriers to leisure during COVID-19, and were these factors
predictive of well-being?

The operationalization of these questions is further described in
the Materials and Methods section below.

MATERIALS AND METHODS

Participants
A total of 5,263 participants were recruited through email,
social media (e.g., Facebook, Twitter, and Reddit), and online
referrals. The survey was advertised as “a study about keeping
busy during COVID-19” and participants were invited to share
their experiences of leisure time during the pandemic. Due to
the nature of survey research, the sample was likely affected
by self-selection bias, i.e., completed by those with the time or
inclination to do so. Thus, the primary data analyses investigate
leisure experiences among those who increased ormaintained the
same amount of time spent on activities during the pandemic,
taking into account that this is not necessarily representative of
the entire population. Barriers to leisure are also explored in a
smaller sub-analysis (see Barriers to Leisure).

Before starting the survey, all participants provided informed
consent and confirmed that they satisfied the two following
inclusion criteria: (1) they were at least 16 years of age; and
(2) they were living in an area that was or had previously
been affected by COVID-19. Participants below 16 years
of age or who indicated that they were not living in an
area affected by COVID-19 were unable to proceed to the
survey. No other restrictions were made on place of residence
or other demographic characteristics. Because demographic
characteristics were not known prior to recruitment, they are
described in the first section of the Results. All responses
were anonymous and no monetary compensation was offered.
The study received full ethical approval from the School
of Psychology and Wellbeing Ethics Committee, University
of Buckingham.

Participant attrition occurred throughout the survey. The
majority of attrition occurred immediately after question eight
(63.8% of total dropout), when participants were asked to list
leisure activities using open-ended fields. The absence of activity
data for these participants rendered their responses unworkably
incomplete, and 3,827 participants who submitted data for at
least one activity were retained in the final analysis (see Data
Reduction and Coding). Analyses of missingness for the excluded
1,736 participants are described in the subsequent paragraph.
Figure 1 depicts the survey sequence and attrition at each stage:
there was further attrition throughout the survey, with the final
number of participants totaling to 3,513.

Little’s MCAR (“missing completely at random”) test was
run for participants (n = 5,165) who completed the first
page of demographic questions. Results indicated three patterns
of missingness through the retention point, consistent with
dropout occurring after each page, χ2(11) = 144.71, p < 0.001.
Binomial regression indicated that demographic characteristics

were significantly associated with dropout, χ
2(13) = 176.75, p

< 0.001: Attrition was more likely among males [comparison

group: female; odds ratio (OR) = 1.85, Wald’s z = 9.07, p <

0.001, 95% CI 1.62–2.12] and younger participants (OR = 0.99

per year increase above mean= 33.1 years, z=−4.99, p < 0.001,

95% CI 0.98–0.99). Results should be interpreted in light of these
potential confounds.
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FIGURE 1 | Survey sequence and attrition flowchart.

Materials and Measures
The survey was administered online using SurveyMonkey R©

(www.SurveyMonkey.com, San Mateo, California) and consisted
of four sections: demographic details, the World Health
Organization Five Well-Being Index, leisure activities inventory,
and a leisuremotivations questionnaire. Each section is described
below, although not all data are reported as they do not fall within
the scope of the current article. The full questionnaire can be
found in the Supplementary Material.

Demographic Details
Demographic questions were divided between the first and final
pages of the survey to minimize dropout while allowing sufficient
data collection for missingness analyses (Teclaw et al., 2012;

Hochheimer et al., 2016). Participants indicated their age, gender,
level of educational attainment, country of residence, and social
distancing status on page one. On the final page, participants
provided brief household details (number of and relationship
to other cohabitants and whether any household members were
vulnerable to COVID-19), their employment status, and most
recent occupation.

World Health Organization Five Well-Being Index
The World Health Organization Five Well-Being Index (WHO-
5) is a short measure of global well-being (Topp et al., 2015). It
consists of five items rated on a 6-point Likert scale (0–5), the
sum of which is multiplied by four to yield a global score out
of 100. The instrument has been used in previous psychological
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research to investigate well-being in relation to coping strategies,
psychosocial health, and work-life balance, and has demonstrated
satisfactory construct validity in a range of health-related settings
(Topp et al., 2015; Yang et al., 2018). Items were presented in
random order for each participant. The scale was followed by
a 5-point Likert question about time perception (“compared to
last year, I feel that time is passing:” 1 = very slowly to 5 = very
quickly) on the same page.

Leisure Activities Inventory
Participants listed up to 10 pre-pandemic leisure activities (five
active and five passive) that they pursued “during a typical
month last year.” They were told a leisure activity was “any
pastime you pursued or participated in because you wanted
to,” and were provided with examples of three active (playing
sports, learning languages, and woodworking) and three passive
activities (watching sports, listening to music, and going to
the movies). The active/passive distinction was used to classify
activities during the coding stage. Response fields were open-
ended and restricted to 35 characters, following the method of
Friedlander and Fine (2016). On the subsequent page, leisure
activities were carried forward into pre-populated fields, and
participants were asked to rate whether they spent more, less, or
the same amount of time on each during COVID-19 compared
to the previous year. Although not as precise as requesting the
exact number of hours or minutes per day on each activity,
these categories were used to provide a broad-brush picture while
reducing participant dropout, and parallel the categories used
by Constandt et al. (2020) in their study on exercise during
lockdown in Belgium.

The ratings for “old” activities were followed by the question:
“Did you take up any new activities during COVID-19?” Those
who answered “yes” were invited to list up to six further activities
(three passive and three active) and indicate whether each
was a brand new or rediscovered former interest. Finally, all
participants indicated whether they felt they had generally spent
more, less, or the same amount of time overall on leisure activities
during COVID-19 compared to the previous year. This question
resulted in two pathways: Those who answered “more” or “the
same” proceeded to the leisure motivations questionnaire, and
those who answered “less” were asked about barriers to leisure,
as shown in Figure 1.

Leisure Motivations
Participants were asked to rate their agreement with 40 leisure
motivations using a 5-point Likert scale (1 = not at all to 5 =

very much so). Items were adapted from Crandall (1980) and
Beard and Ragheb’s (1983) Leisure Motivations Instrument, and
included statements such as “to be creative” or “to help get
the family together more.” Additional items (e.g., “to get away
from the news about current events”) specific to the pandemic
circumstances were also included for exploratory analysis. Item
order was randomized for each participant.

Barriers to Leisure Engagement
Participants who reported spending less time on leisure activities
during COVID-19 were asked to rate their agreement with 16

reasons on a 5-point Likert scale (1 = does not describe me at all
to 5 = describes me very well). The framework for these items
was adopted from Fox, Morrow-Howell, Herbers, Battista and
Baum (2017) barriers to leisure in older populations (lack of
opportunity, interest, companionship, and physical capability),
repurposed for multiple age groups in the context of COVID-19.
Item order was randomized for each participant.

Leisure Continuation
Leisure activity responses (both old and new/rediscovered) were
carried forward for each participant into pre-populated fields.
Participants were asked to rate the likelihood that they would
continue each after COVID-19 on a 5-point Likert scale (1 =

definitely not to 5= definitely).

Data Reduction and Coding
Data Reduction
In total, participants generated 31,389 leisure activities, reduced
to 31,017 activities after removal of “null” fields (n = 372) such
as “NA” or “nothing else” (participants were instructed to leave
unused fields blank, and this was upheld for the remaining
99.6% of null responses). For the purposes of statistical analyses,
activities were also excluded (n = 475) if participants did not
indicate: (1) whether they had spent more, less, or the same
amount of time on the activity during COVID-19 (for old
activities); or (2) whether the activity was a brand new or
rediscovered former interest (for new activities). This reduced
the total activity count to 30,542. At this stage, participants
who contributed only “null” activities or skipped all ratings but
continued the survey (n = 9) were also excluded. Together with
those who exited the survey prior to rating any activities (n
= 1,427), this brought the total participant count to 3,827, as
described in the section Participants.

Leisure Activity Coding
The remaining 30,542 leisure activities were each assigned
a specific activity code, such as “houseplant gardening,” or
“drawing.” A total of 243 unique activities were identified using
the classification in the Leisure Activities Finder (Holmberg et al.,
1997). Where no immediate match was found, data were coded
using the closest match in the occupational/educational indexes
of the RIASEC coding manual (Gottfredson and Holland, 1996).
These activities were further grouped into 12 general domains or
“activity categories” derived from the classification system used
by Friedlander and Fine (2016). Of these, six categories were
considered to represent “creative” activities and six representing
non-creative activities. The creative categories were as follows:

• Consumption of creative content (e.g., listening to music,
watching a play, and visiting an art museum)

• Fine arts (e.g., painting, drawing, and sculpting)
• Home crafts and artisanship (e.g., gardening, cooking/baking,

and knitting)
• Musical and performing arts (e.g., playing an instrument,

singing, and acting)
• Niche and IT interests (e.g., building miniature models,

programming, and aquarium maintenance)
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• Reading, writing, and languages (e.g., reading, creative writing,
and translating).

The non-creative activities were as follows:

• Mind games (e.g., video games, jigsaw puzzles,
and crosswords)

• Public service and leadership (e.g., club organizing, coaching,
and volunteering)

• Socializing, food, and relaxation (e.g., visiting friends,
watching TV/movies, and dining out)

• Sports and outdoor pursuits (e.g., running, football, and going
to the gym)

• Travel (e.g., local or international travel, leisure driving)
• Unspecified work or study activity (e.g., studying, working).

A frequency count of the activities by category can be found
the Supplementary Materials. The resulting 12-level categorical
variable was used in subsequent statistical analyses to evaluate
changes in leisure engagement during COVID-19. All activities
were coded by one rater and a random sample of 1,000 activities
was coded by a second rater: Interrater agreement for the 12
upper-level categories was 96.8%, and the first rater’s codings
were therefore accepted.

RESULTS

As outlined in the Introduction, the study sought to answer five
key questions, each of which is addressed in a subsection below.
All statistical analyses were carried out in R (4.0.2) with an alpha
level of p < 0.05 (R Core Team, 2020).

Descriptive Statistics
Participant Demographics
Participant demographics and mean well-being scores for
each group are shown in Table 1. Most participants were
female (65.8%), university-educated (43.8%), and living in the
United States (49.8%) or the United Kingdom (25.2%). The
majority of participants reported living with at least one
other person (89.0%) in a household not considered clinically
vulnerable to COVID-19 (55.7%). Nearly all participants
reported currently or previously practicing social distancing
(97.8%), with those working from home (37.4%) comprising the
most represented group.

Leisure Activities
Overall, participants reported a total of 30,542 leisure activities,
from which 243 unique activities were identified. These activities
were further classified into the broad leisure domains specified
previously (fine arts, home crafts and artisanship, etc.) for
statistical analyses. The top 10 individual activities (from n
= 243) most likely to increase and/or to be taken up as
new activities during COVID-19 are shown in Table 2: the
majority were creative activities. Watching TV, online streaming
services, and movies comprised 20.2% of all increased activities
and 7.0% of new activities. The other top increased activities
included listening to music (8.4%), reading (8.3%), knitting
(6.9%), and video games (6.0%). The most common new

TABLE 1 | Participant demographics.

Mean (SD) N WHO-5 Mean (SD)

Age 33.06 (12.63) 3,827 49.34 (19.13)

% Sample N WHO-5 Mean (SD)

Gender

Female 65.80 2,518 47.98 (19.13)

Male 31.25 1,196 53.20 (18.59)

Non-binary 2.12 81 36.15 (13.70)

Undisclosed 0.73 28 46.71 (22.02)

Other 0.10 4 37.00 (16.45)

Education

University degree 43.79 1,676 48.79 (18.41)

Master’s degree 19.05 729 50.13 (19.15)

High school 16.67 638 50.08 (19.88)

Vocational/professional training 10.35 396 50.94 (20.22)

Doctorate 7.21 276 48.07 (19.87)

Other 2.93 112 45.89 (18.80)

Country of residence

United States 49.73 1,903 49.21 (18.67)

United Kingdom 25.24 966 48.91 (20.33)

Canada 7.00 268 49.66 (18.59)

Germany 2.87 110 51.31 (19.36)

Netherlands 1.99 76 48.53 (17.63)

Australia 1.86 71 49.01 (18.30)

Other (68 countries) 11.31 433 50.41 (19.08)

Practicing social distancing

Yes, some restrictions lifted 64.20 2,457 49.45 (18.87)

Yes, currently 31.67 1,212 48.98 (19.52)

No 2.17 83 49.30 (21.34)

Previously, all restrictions lifted 1.96 75 51.68 (18.79)

Number of cohabitants

2–4 others 46.77 1,643 48.63 (19.35)

One other person 38.06 1,337 50.79 (19.14)

Living alone 10.99 386 48.55 (19.11)

5–7 others 3.91 137 47.82 (17.53)

8–9+ others 0.29 10 49.20 (22.31)

COVID-19 household vulnerability

No 55.74 1,958 50.93 (18.99)

Yes 38.91 1,367 47.60 (19.44)

Unsure/undisclosed 5.35 188 46.77 (18.30)

Employment status

Employed, working from home 37.38 1,313 49.90 (18.76)

Student 15.97 561 48.51 (18.18)

Employed, physically attending

work

14.38 505 48.62 (19.40)

Unemployed, not receiving

financial compensation

7.54 265 45.89 (19.76)

Unemployed, receiving financial

compensation

7.12 250 50.56 (17.43)

Employed on paid leave 5.86 206 51.51 (21.06)

Retired 4.33 152 58.71 (20.27)

Stay-at-home parent 3.42 120 45.10 (19.95)

Other 4.01 141 46.50 (20.24)
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TABLE 2 | Top 10 increased time and new leisure activities during COVID-19.

Increased old activities (n = 8,354) New activities (n = 6,665)

Activity Total increased activities (%) Activity Total new activities (%)

Watching TV/streams/movies 20.22 Watching TV/streams/movies 6.99

*Listening to music 8.38 *Sewing/embroidery 5.63

*Reading 8.31 *Knitting/crochet 4.83

*Knitting/crochet 6.91 *Reading 4.49

Video games 5.96 *Baking 3.90

*Cooking 3.67 *Gardening 3.74

*Playing instrument 3.47 *Languages 3.65

*Gardening 2.97 Running 3.54

*Baking 2.90 *Playing instrument 3.47

*Sewing/embroidery 2.79 Audiobook/podcast/radio 3.29

*Indicates activities allocated to creative categories.

TABLE 3 | Demographic characteristics and leisure activity engagement.

More time (%) Same amount of time (%) Less time (%) N

Gender

Female 68.43 17.67 13.90 2,331

Others (Non-binary, Other, Undisclosed) 64.08 25.24 10.68 103

Male 61.72 21.96 16.31 1,079

Social distancing status

Yes, currently 69.39 17.56 13.05 1,088

Yes, some restrictions lifted 65.79 19.65 14.56 2,280

Previously, all restrictions lifted 64.71 13.24 22.06 68

No 36.36 35.06 28.57 77

Household vulnerability to COVID-19

Unsure/undisclosed 69.15 17.02 13.83 188

No 66.19 20.07 13.64 1,958

Yes 65.91 18.14 15.95 1,367

Employment status

Unemployed, receiving financial compensation 82.80 8.80 8.40 250

Employed on paid leave 82.52 6.31 11.17 206

Unemployed, not receiving financial compensation 79.26 13.96 6.79 265

Student 75.22 14.97 9.80 561

Other 63.83 21.99 14.18 141

Employed, working from home 61.54 22.47 15.99 1,313

Retired 60.53 25.00 14.47 152

Stay-at-home parent 55.83 17.50 26.67 120

Employed, physically attending work 51.68 26.53 21.78 505

activities included sewing/embroidery (5.6%), knitting/crochet
(4.8%), reading (4.5%), and baking (3.9%), although these totals
describe the present sample and should not necessarily be
generalized to the wider population (see Limitations). Generally,
participants also wanted to continue the vast majority of
activities after COVID-19, rating 72.3% of all activities a “5”
or “definitely” and 87.1% of activities a “4” or “5” on the
1–5 scale.

Demographic Characteristics and Leisure

Engagement
The first objective was to identify demographic characteristics
associated with leisure engagement during COVID-19.

Participants (n = 3,513) who completed all demographic
questions were included in the analysis. The dependent variable
was a 3-level ordinal response to the item, “In general, compared
to this time last year, I feel I am spending”: (1) less time;

(2) the same amount of time; or (3) more time overall on

leisure activities during COVID-19. Because the outcome was

a categorical variable with implied order (i.e., less to more),
a proportional odds model was fitted [also known as ordinal

logistic regression; see Harrell (2015), for further discussion].
Statistical analyses were performed using the R “Ordinal”
package (Christensen, 2019). Employment status, gender,
age, social distancing status, and household vulnerability to
COVID-19 were fitted as predictors.
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TABLE 4 | Type II analysis of effects deviance table with Wald Chi-square tests.

Df Chi-square P-value

Gender 4 30.42 <0.001***

Age 1 7.35 0.007**

Social distancing 3 13.55 0.004**

COVID-19 vulnerability 2 3.03 0.215

When fitted as a partial proportional odds effect, employment status was not computed

in the analysis of effects table despite contribution to model fit; the estimated effect

before refitting was χ2 (8) = 132.99, p < 0.001 with further improvement after relaxing

the assumption of parallel lines, χ2 (8) = 22.04, p = 0.005.

**p < 0.05, ***p < 0.001.

Percentages are displayed in Table 3. In general, most
individuals reported increasing time on leisure activities, with
some variation observed. A Likelihood-ratio test of null and
fitted models indicated that a model containing gender, age,
social distancing status, COVID-19 household vulnerability and
employment status significantly predicted leisure engagement
during COVID-19, χ2(18) = 222.28, p < 0.001, AIC = 5931.80.
However, the assumption of parallel lines was violated for
employment status (i.e., the slopes were not consistent across all
levels of the outcome). Employment status was thus refitted as
a partial proportional odds effect, meaning that two threshold
coefficients were generated comparing the likelihood of “less”
to “same or more” and “less or same” to “more” (instead of
one overall coefficient), improving model fit χ

2(8) = 22.04, p
= 0.005, AIC = 5925.73, Nagelkerke’s R2 effect size = 0.08. The
assumption was not violated for the other predictors. As shown
in Table 4, all predictors were significant except COVID-19
household vulnerability.

Odds ratios (ORs) were computed for coefficient analyses.
ORs compare the relative likelihood of an outcome to a baseline
“reference” group, where OR = 1 is chance level. For example,
an OR of 1.5 reflects a likelihood of 1.5 to 1, or 50% greater
likelihood. In general, ORs > 1 suggest an outcome is more
likely, and ORs < 1 suggest an outcome is less likely. The 95%
confidence interval (CI) reflects the precision of the estimate, in
which a smaller range is considered more precise [see Szumilas
(2010), for further discussion].

Coefficient analysis indicated that increased leisure
engagement was more likely among females (reference group:
male; OR = 1.50, Wald’s z = 5.11, p < 0.001, 95% CI 1.28–1.75),
and less likely among older individuals (OR = 0.99 for each year
increase above mean = 33.2 years, z = −2.71, p = 0.007, 95% CI
0.98–1.00) and those who were not practicing social distancing
(reference: currently social distancing; OR = 0.44, z = −3.63, p
< 0.001, 95% CI 0.28–0.69).

For employment status, two threshold coefficients were
estimated comparing the likelihood of “less time” to “same
or more” and “more time” to “less or same” due to refitting
as a partial proportional odds effect. Those more likely to
decrease time on leisure activities included stay-at-home parents
(reference: working from home; OR = 2.05, z = 3.24, p = 0.001,
95% CI 1.33–3.17) and those physically attending work (OR =

1.32, z = 2.05, p = 0.04, 95% CI 1.01–1.72). Those more likely

to increase time on leisure activities (i.e., less likely to choose
“same” or “less,” resulting in an OR< 1) were students (reference:
working from home; OR = 0.55, z = −4.72, p < 0.001, 95%
CI 0.43–0.71) and those employed on paid leave (OR = 0.35,
z = −5.40, p < 0.001, 95% CI 0.24–0.52), unemployed without
financial compensation (OR = 0.41, z = −5.43, p < 0.001, 95%
CI 0.30–0.57), and unemployed with financial compensation (OR
= 0.33, z =−6.28, p < 0.001, 95% CI 0.23–0.46).

In summary, increased time on leisure activities was generally
observed across all groups, but was more likely among females
than males, and less likely among older persons (progressively
decreasing above mean age 33.2 years) and those who were
not practicing social distancing. Compared to those working
from home, students, individuals employed on paid leave, and
unemployed individuals were more likely to increase time on
leisure activities, while those physically attending work and stay-
at-home parents were more likely to decrease time on activities.

Leisure Engagement and Activity Domains
In contrast to who was more likely to increase time on leisure
activities during COVID-19, the second objective was to identify
the particular leisure domains on which time was more likely
to increase, looking specifically at how participation in creative
activities compared to sports and outdoor pursuits. N = 30,542
activities were analyzed from n= 3,827 participants. A multilevel
binomial model was fitted with “new” or “increased time”
activities coded as 1 and “decreased or “same amount of time”
activities coded as 0. A binomial model was fitted because
“same amount of time” comprised fewer than 15% of responses
and a proportional odds model violated the assumption of
parallel lines. Estimates from the proportional odds model
were compared with those from partial proportional odds and
binomial models and approximate equivalence was observed
(i.e., similar confidence intervals and no change in significance
levels). The binomial model was determined to be the most
parsimonious. Random intercepts were fitted for participants
to account for non-independence of multiple observations (i.e.,
individuals usually listed more than one activity). The twelve-
level factor comprising the activity categories was fitted as a
predictor. The R package “lme4” was used for model building
(Bates et al., 2015).

A likelihood-ratio test of null and fitted models indicated
that activity category significantly predicted leisure engagement
during COVID-19, χ

2(11) = 4264.4, p < 0.001, with pseudo
R2 effect size = 0.16 to 0.18 for the activity category effect
(explaining 16–18% of the variance) and pseudo R2 = 0.21
to 0.24 (21–24% of the observed variance) for the full model
containing activity category and random intercepts (R2 estimates
were computed using the “MuMIn” package in R; Nakagawa and
Schielzeth, 2012).

Predicted probabilities are shown in Figure 2. “Sports and
outdoor pursuits” was used as the reference level for OR
estimates, as previous studies such as those reviewed above
have focused primarily on engagement in physical activities.
Compared to sports and outdoor pursuits, activities on which
time was more likely to increase included home crafts and
artisanship (OR = 8.08, Wald’s z = 46.38, p < 0.001, 95% CI
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FIGURE 2 | Probability of taking up or increasing time on leisure activities during COVID-19 predicted by activity category. * indicates activities allocated to creative

categories.

7.40–8.83), mind games (OR = 5.41, z = 27.24, p < 0.001, 95%
CI 4.79–6.10), niche and IT interests (OR = 4.48, z = 16.78, p
< 0.001, 95% CI 3.76–5.33), fine arts (OR = 3.83, z = 16.67, p
< 0.001, 95% CI 3.27–4.48), reading, writing and languages (OR
= 3.69, z = 25.48, p < 0.001, 95% CI 3.34–4.08), musical and
performing arts engagement (OR = 2.66, z = 16.01, p < 0.001,
95% CI 2.36–2.99), and social, food, and relaxation activities (OR
= 2.16, z = 19.85, p < 0.001, 95% CI 2.01–2.34). Activities on
which time was less likely to increase compared to sports and
outdoor pursuits included travel (OR = 0.06, z = −8.88, p <

0.001, 95% CI 0.04–0.12) public service and leadership (OR =

0.54, z = −3.81, p = 0.001, 95% CI 0.40–0.74), and creative
consumption (OR = 0.90, z = −2.16, p = 0.03, 95% CI 0.82–
0.99). Engagement in unspecified work/study activities was not
significantly different from sports and outdoor pursuits.

Collectively, a model comparing the likelihood of increasing
creative compared with non-creative activities indicated
significant differences, χ

2(1) = 853.63, p < 0.001, with pseudo
R2 = 0.03 for the category effect and 0.08 to 0.09 for the full
model. Time on creative activities was more likely to increase
than non-creative activities, OR = 2.02, Wald’s z = 28.90, p <

0.001, 95% CI 1.93–2.12.
In summary, activity category was a significant predictor of

leisure engagement during COVID-19. Compared to sports and
outdoor physical activities, participation in creative activities

including home crafts and artisanship, niche and IT interests,
reading, writing and languages, fine arts, and musical and
performing arts were all more likely to increase. Time spent on
non-creative such as mind games and social, food, and relaxation
activities were also more likely to increase. In contrast, time
spent on travel, public service and leadership activities, and
creative consumption were significantly less likely to increase.
This suggests that participation in active creative pursuits was
generally much more likely to increase during COVID-19
than participation in sports and outdoor activities, as well as
more likely to increase than time on non-creative activities
more generally.

Leisure Engagement and Well-Being
The third objective was to determine whether leisure engagement
(less/same/more) and participation in new leisure activities
(yes/no) were associated with well-being during COVID-19
over and above potential confounding variables (age, gender,
educational attainment, employment status, cohabitation,
household COVID-19 vulnerability, and social distancing).
These variables were selected due to their influence on subjective
well-being across the lifespan (Dolan et al., 2008) or during
COVID-19 (Foa et al., 2020) although their extension to the
WHO-5 was not definitively known. A multiple linear regression
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TABLE 5 | WHO-5 well-being type II F-test analysis of effects.

Df F value P-value

Age 1 90.63 <0.001***

Gender 4 32.51 <0.001***

Education 5 1.80 0.109

Employment status 8 2.92 0.003**

Number of cohabitants 1 3.05 0.081

COVID-19 vulnerability 2 15.94 <0.001***

Social distancing 3 0.57 0.634

Time on leisure activities 2 86.98 <0.001***

New leisure activities 1 1.41 0.235

**p < 0.05, ***p < 0.001.

model containing the confounds significantly predicted well-
being, F(24,1) = 12.52, p < 0.001, adjusted R2 = 0.07 and the
addition of time spent on activities and new activities further
improved model fit, F(3,24) = 62.01, p < 0.001, adjusted R2 =

0.12, explaining an additional 5% of the variance in well-being.
However, only time spent on activities significantly added to the
model, while taking up new activities did not (see Table 5).

As shown in Table 5, age, gender, employment status, and
COVID-19 household vulnerability were significant predictors of
well-being: Coefficient estimates for these effects can be found
in Supplementary Table 1. Importantly, higher levels of leisure
engagement positively predicted well-being (reference group:
less time; more time = 12.08 points, t = 13.19, p < 0.001,
95% CI 10.28–13.88; same amount of time = 9.77 points, t =
9.13, p < 0.001, 95% CI 7.67–11.87). In summary, increasing
or maintaining levels of leisure engagement during COVID-19
predicted higher well-being.

Leisure Domains and Well-Being
In contrast to the previous section, which established whether
overall leisure engagement predicted well-being (i.e., spending
more, less, or the same amount of time on activities in general),
the fourth objective was to identify whether increased time
on specific activities predicted well-being, taking into account
the same demographic confounds. This was to determine
whether engagement in creative activities predicted higher
well-being outcomes, as was expected for sports and outdoor
pursuits (Chtourou et al., 2020). N = 28,345 activities were
analyzed from n = 3,513 participants who completed the
full questionnaire. Because well-being was observed once per
participant, effects were estimated at the subject level. Twelve
“category scores” ranging from 0 to 1 were computed for each
participant representing relative increase in leisure engagement
during COVID-19.

First, individual activities were coded as 0 if participants
reported spending “less” or “same amount of time” on each
during COVID-19 and 1 if “more time” or “new activity,”
following the coding scheme used in the “Leisure engagement
and activity classification” section above. The sum of the scores
for each category was then divided by the total number of
activities given for that category (for example, if a participant

listed 3 “arts” activities rated more [1], more [1], and less [0],
their category score was 2/3 or 0.67, reflecting 67% increase in
arts activities). If a participant did not provide any activities for
a category, then a weight of zero was assigned. This resulted
in 12 overall category scores ranging from 0 to 1, with 1
representing 100% increased time on activities in that category
during COVID-19.

The 12 scores were fitted as predictors of well-being over
and above the confound-only model using multiple linear
regression, F(12,24) = 11.99, p < 0.001, adjusted R2 = 0.10.
Slope coefficients are shown in Figure 3 (as very few participants
reported increased time on travel activities, the large confidence
interval reflects the uncertainty of this estimation). Well-being
was significantly predicted by increased time on sports and
outdoor pursuits (estimate = 6.69 points higher for those who
increased time on all activities in this category, t = 7.82, p <

0.001, 95% CI 5.01–8.37), niche and IT interests (3.86 points,
t = 3.61, p < 0.001, 95% CI 1.76–5.95), reading, writing and
languages (3.79 points, t = 5.46, p < 0.001, 95% CI 2.43–5.15),
home crafts and artisanship (3.29 points, t= 4.57, p< 0.001, 95%
CI 1.88–4.69, and activemusical and performing arts engagement
(2.76 points, t = 2.85, p = 0.004, 95% CI 0.86–4.65). Increased
time on social activities predicted lower well-being (−1.98 points,
t = −2.60, p = 0.009, 95% CI −3.48 to −0.49), and increased
time on mind games, service, work/study, fine arts, creative
consumption, and traveling were not significant.

Taken collectively, creative, noncreative, and sports activities
were each significant predictors of well-being, F(3,24) = 47.43, p
< 0.001, adjusted R2 = 0.11. Higher well-being was predicted by
increased time on creative activities (8.51 points higher, t = 8.51
p < 0.001, 95% CI 6.55–10.47) and sports and outdoor pursuits
(6.70 points higher, t = 7.87, p < 0.001, 95% CI 5.04–8.38).
Increased time on non-creative activities predicted lower well-
being (−2.15 points lower, t = −2.59, p = 0.009, 95% CI −3.78
to−0.52).

In summary, increased time on sports and outdoor pursuits
predicted the highest well-being outcomes, but increased time on
creative activities such as niche and IT interests, reading, writing
and languages, home crafts and artisanship, and active musical
engagement also predicted significantly higher well-being.

Leisure Motivations, Barriers to Leisure,

and Well-Being
The final objective was to determine the factor structure of
leisure motivations, barriers to leisure, and their association
with well-being.

Leisure Motivations
Exploratory factor analysis using an oblique rotation was
run for participants who completed the leisure motivations
questionnaire (n = 3,053). Eight factors were identified with
item loadings > 0.25 (three items, “to focus better on my work,”
“to change my daily routine,” and “to think about my personal
values” were removed with loadings < 0.25 on all factors),
explaining 40.5% of the variance in leisure motivations with
good fit, TLI = 0.93, RMSR = 0.02, RMSEA = 0.03. Factors
and item loadings are depicted in Table 6. Eight factors were
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FIGURE 3 | Well-being predicted by activity category. The intercept represents well-being scores when all predictors are fixed at zero. * indicates activities allocated to

creative categories.

extracted: (1) creativity and mental stimulation, which included
seeking to use one’s mind, practice skills and abilities, and to
be creative; (2) detachment, which included physical relaxation
and seeking to escape news or responsibilities; (3) competition,
which included wanting to compete with or demonstrate skills
to others; (4) social connection, which included maintaining
contact with family/friends and helping others; (5) distraction,
which included keeping busy and avoiding boredom; (6) social
avoidance, which included avoiding people and the community;
(7) control, which included seeking control, purpose, or to be
in charge; and (8) fitness, which included exercising and being
outside in natural surroundings.

Factor scores were computed using the ten Berge method for
oblique rotations (ten Berge et al., 1999; Revelle, 2017) and fitted
as predictors of well-being using multiple linear regression, F(8,1)
= 83.63, p < 0.001, adjusted R2 = 0.18. Descriptive statistics are
shown in Table 7 and coefficient estimates are shown in Figure 4.
Among individuals who reported spending more or the same
amount of time on leisure activities, higher scores on creativity
and mental stimulation (estimate = 4.66 points higher or ∼9%
higher per change in standard deviation, t = 11.89, p < 0.001,
95% CI 3.89–5.43), keeping fit (4.57 points, t = 13.73, p < 0.001,
95% CI 3.92–5.23), and seeking social connections (1.59 points,
t = 4.37, p < 0.001, 95% CI 0.88–2.30) predicted higher well-
being. Higher scores on detachment (estimate = −5.19 points
lower, t=−12.08, p< 0.001, 95%CI−6.04 to−4.35), distraction

(−1.50 points, t = −4.08, p < 0.001, 95% CI −2.23 to −0.78),
need for control (−1.41 points, t = −3.78, p < 0.001, 95% CI
−2.15 to −0.68), and competition (−1.28 points, t = −3.71, p <

0.001, 95% CI −1.95 to −0.60) predicted lower well-being, and
social avoidance was not significant.

In summary, motivations related to seeking mental
stimulation and creativity predicted the highest well-being
outcomes, followed closely by keeping fit and more distantly
by seeking social connections. Motivations related to feelings
of mental detachment, need for control, distraction, and
competition predicted lower well-being.

Barriers to Leisure
Exploratory factor analysis using an oblique rotation was run for
those who completed the barriers to leisure questionnaire (n =

520). Five factors were identified with item loadings >0.25 (one
item, “I have caring responsibilities [excluding childcare],” was
excluded with loadings <0.25 on all factors), explaining 42.9% of
the variance in barriers to leisure with good fit, TLI= 0.95, RMSR
= 0.02, RMSEA= 0.04. Factors and item loadings are depicted in
Table 8. Five factors were extracted: (1) mental health problems,
which included feeling depressed, anxious, or having difficulty
concentrating; (2) home responsibilities, which included working
from home, childcare, and less free time available; (3) lack of
resources, which included financial problems or inhibited access
to transportation; (4) work, or physically attending one’s place of
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TABLE 6 | Leisure motivations factor analysis item loadings.

Creative/

mental

Detachment Competition Social

connection

Distraction Social

avoidance

Control Fitness

Practice skills and abilities 0.78

Learn what I am capable of 0.59

Be creative 0.56

Be good at something 0.56

See the results of my efforts 0.52

Use my mind 0.51

For the excitement 0.28

Manage stress 0.75

Let my mind slow down 0.73

Improve mood 0.57

Relax physically 0.52

Get away from responsibilities 0.42

Get away from news 0.33

Make others think highly of me 0.74

Show others I could do

something

0.65

Because of the competition 0.45

Keep contact with family/friends 0.74

Help bring the family together

more

0.58

Help others 0.56

Talk to new people 0.38

Keep busy 0.78

Avoid boredom 0.74

Get away from civilization 0.80

Avoid people 0.62

Feel as though I am in control 0.54

Feel that I am nurturing

something

0.47

Give me a sense of purpose 0.46

Be in charge or run things 0.40

Exercise or keep in shape 0.74

Be close to nature 0.56

TABLE 7 | Leisure motivations factor score descriptives (n = 3,053).

Mean SD Median

Distraction 4.15 1.05 4

Creativity/mental stimulation 3.88 1.17 4

Detachment 3.69 1.27 4

Control 3.10 1.44 3

Fitness 3.07 1.51 3

Avoidance 2.80 1.46 3

Social connection 2.30 1.29 2

Competition 2.04 1.27 1

Minimum/maximum range = 1–5 for all factors.

work; and (5) social restrictions, which included closure of leisure
facilities and limited social opportunities, particularly in relation
to student life (i.e., co-occurring with studying responsibilities).

Factor scores were computed using the ten Berge estimation
method for oblique rotations and fitted as predictors of

well-being using multiple linear regression, F(5,1) = 53.40, p <

0.001, adjusted R2 = 0.34. Descriptive statistics are shown in
Table 9 and coefficient estimates are shown in Figure 5. Among
those who reported decreased time on leisure activities, mental
health problems were predictive of lower well-being outcomes
(−10.89 points or∼37% lower per increase in standard deviation,
t = −14.77, p < 0.001, 95% CI −12.34 to −9.44), while social
restrictions predicted higher well-being (2.24 points higher, t
= 3.10, p = 0.002, 95% CI 0.82–3.65). The other factors were
not significant. In summary, barriers related to mental health
problems predicted lower well-being, while those related to social
restrictions predicted higher well-being.

DISCUSSION

Findings related to each of the five main research questions are
discussed below, followed by a general discussion of findings,
limitations, and directions for future research.
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FIGURE 4 | Well-being predicted by leisure motivation factor scores. The intercept represents well-being scores when all factors are fixed at zero.

TABLE 8 | Barriers to leisure factor analysis item loadings.

Mental health Home responsibilities Inadequate resources Workplace duties Social restrictions

Feeling low/depressed 0.84

Feeling less motivated 0.80

Feeling anxious 0.70

Difficulty concentrating 0.72

Less free time 0.99

Working from home 0.37 −0.32

Childcare 0.27 −0.30

Inadequate resources 0.69

Financial difficulties 0.67

No transportation 0.42

Physical health problems 0.26

Going to work 0.79

No one to go with 0.63

Places closed 0.33

Studying responsibilities 0.29

Leisure During COVID-19: Were
Demographic Variables Associated With
Increased Leisure Engagement?
The first objective was to determine whether demographic
variables predicted leisure engagement during COVID-19. The
answer to this question was yes: While a general tendency
toward spending more time on leisure activities was observed

across all participants, increased engagement was particularly

more likely among younger persons, females, and those currently

or previously practicing social distancing. The strongest effects

were observed for employment status, with >75% of students,

individuals employed on paid leave, and unemployed individuals

increasing time on activities, while only 50–60% of those

physically attending work and stay-at-home parents reported
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increased time, and others (retired, working from home) falling
within this range. These differences are generally consistent with
previous research demonstrating that key workers (particularly
those of lower income brackets) were less likely to experience
additional free time during COVID-19 (Office of National
Statistics, 2020), as well as lower levels of physical activity during
COVID-19 reported among males (Maugeri et al., 2020; Smith
et al., 2020) and older individuals (Constandt et al., 2020).
The present study extended these findings to leisure time more
broadly (i.e., including not only fitness but also creative pursuits)
and identified stay-at-home parents as an additional group facing
potential obstacles to leisure during the COVID-19 pandemic.

However, it should be noted that the overall effect of the
demographic predictors was modest, explaining 8% of the
variance in leisure engagement, and >50% of participants in all

TABLE 9 | Barriers to leisure: factor score descriptives (n = 520).

Mean SD Median

Mental health 3.41 1.35 4

Home responsibilities 2.67 1.72 2

Social restrictions 2.67 1.73 2

Work 2.42 1.71 1

Resources 1.93 1.28 1

Minimum/maximum range = 1–5 for all factors.

groups reported increased time on activities (excluding those
not practicing social distancing at 36.4%). On one hand, it
may be that the survey was completed by those with additional
free time for leisure. However, this finding may also reflect a
tendency toward increased time on leisure activities as a result of
COVID-19, likely influenced by increased working from home,
reduced commuting hours, and other stay-at-home mandates
(Office of National Statistics, 2020; Sen-Crowe et al., 2020).

Leisure Engagement During COVID-19:

Were Certain Activities More Likely to

Increase?
The second objective aimed to determine whether participation
in particular types of leisure activities was more likely to
increase during COVID-19, looking specifically at how creative
activities compared to sports and outdoor pursuits (i.e., physical
activities), as changes in the pursuit of physical activity have
received extensive coverage in prior research. Findings revealed
that creative activities including home crafts and artisanship,
niche and IT interests, language activities, fine arts, and musical
and performing arts were all more likely to increase or to
be taken up as new activities during COVID-19 than sports
and outdoor pursuits. Non-creative pursuits including mind
games and social, food and relaxation were also more likely to
increase than physical activities, whilst time spent on creative
consumption, travel, work/study, and public service activities
were less likely to increase. Moreover, when time on creative

FIGURE 5 | Well-being predicted by barriers to leisure factor scores. The intercept represents well-being scores when all factors are fixed at zero.
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activities (as a composite) was compared with non-creative
activities, individuals were more than twice as likely to increase
time on creative than non-creative pursuits.

Broadly, these results support previous findings that time on
DIY and gardening, social media, games, entertainment, and
reading increased during COVID-19 (Balhara et al., 2020; Lades
et al., 2020; Office of National Statistics, 2020; Rodriguez-Rey
et al., 2020), but extend these findings to creative pursuits such as
arts andmusical engagement.Moreover, specific activities such as
knitting, sewing, baking, and playing musical instruments were
among those most likely to be taken up or increased during
COVID-19, although thismay be confounded by the total volume
of these activities (see Limitations). These findings suggest
that, despite widespread media coverage on engagement in
athletic and outdoor activities during the COVID-19 pandemic,
participation in creative pursuits was in fact more likely to
increase during this period (Bryant, 2020; Minsberg, 2020). Of
course, these changes are not entirely a reflection of personal
agency: The closure of gyms, leisure centers, and other athletic
facilities in many countries directly impacted the ability to
pursue these activities. Similarly, opportunities to engage in
“creative consumption” activities such as attending theater or
watching a concert were in many cases no longer possible.
However, both classes of activities had comparable alternatives,
e.g., home workouts or running, attending online concerts,
etc., and increased engagement was still more prominent for
creative pursuits. On the other hand, travel and public service
activities were less likely to increase, almost certainly because
these activities were the most affected by travel restrictions, social
distancing requirements, and/or the closure of leisure facilities
(Gossling et al., 2020).

For sports and outdoor pursuits, previous research on
lockdown in Belgium reported that physical activities decreased
among those who were highly active but increased among those
who were previously inactive (Constandt et al., 2020). Results of
the present study found that physical activities were generally
less likely to increase, but did not consider pre-pandemic levels
of physical activity. These findings are consistent with a US
study reporting that only 27% of individuals increased time on
physical activities during March and April 2020 (Duncan et al.,
2020), as well as concerns raised regarding increased sedentary
behavior during COVID-19 (Narici et al., 2020; Pecanha et al.,
2020). However, an additional reason that fitness activities may
have been less likely to increase was due to the consolidation of
all activities (n = 243) into 12 categories. Sports and outdoor
pursuits included, for example, activities such as going to the gym
(generally more likely to decrease due to the closure of public
facilities in many countries/regions) and running (more likely to
increase, as noted above), resulting in reduced likelihood overall.
Thus, while single activities such as running were identified
among those most likely to be pursued during COVID-19, these
were not necessarily consistent with the overall trends observed
in each category. More detailed investigation of subcategories
may reveal differences at a higher level of specificity, but
the aim of the present analysis was to characterize general
trends. Notably, these trends also represented patterns over a
period of several months (i.e., March/April through early June

2020) compared to previous studies which typically investigated
behavior during the early stages of COVID-19 inMarch andApril
2020 (e.g., Lades et al., 2020).

Broadly speaking, the activities most likely to be taken up
or increased during COVID-19 were those that could be easily
pursued from home, consistent with research showing increased
monetary spending on activities such as DIY and gardening
during COVID-19 (Leatherby and Gelles, 2020) and studies on
leisure pursuits during lockdown (Rodriguez-Rey et al., 2020),
with the present study extending these findings to other creative
activities including arts and language pursuits. Moreover, while
previous studies typically looked at the immediate impact of
lockdown over a 24-h period (e.g., in countries such as Ireland;
Lades et al., 2020), participants in the present study were asked to
recall typical activities pursued during the previous year, to assess
their current engagement in these activities (from March/April
through early June 2020), and to identify any new leisure
pursuits in recent months. The present study thus established
not only how people were spending time during COVID-19, but
specifically how engagement in these activities compared to life
before the pandemic, with creative activities such home crafts and
artisanship, niche and IT interests, language pursuits, creative
arts, and musical engagement all more likely to be taken up
or increased than sports and outdoor pursuits and non-creative
activities. These changes reflect a combination of both the direct
impact of COVID-19 on access to various activities (e.g., closure
of leisure facilities, limitations on social interaction, etc.) as well
as personal decisions to undertake various activities where similar
restrictions did not apply.

Leisure and Well-Being: Did Increased

Time on Leisure Activities Predict

Well-Being Over and Above Demographic

Confounds?
The third and fourth objectives were to determine whether
increased time on leisure (in general), the uptake of new leisure
activities, and increased time on specific activities predicted well-
being over and above potential confounding variables such as age
and employment status. Results indicated that while taking up
new activities was not predictive of well-being, higher well-being
was predicted for those who maintained or increased time on
activities during COVID-19, compared to those who decreased
time. However, implications of causality remain unclear: While
some perspectives posit that engagement in leisure activities
may offer specific benefits for well-being (Newman et al.,
2014; Kuykendall et al., 2018), it is equally plausible that these
differences suggest that those with higher well-being had more
time or motivation to pursue leisure activities. Most likely, it is
a combination of both, with leisure engagement and well-being
reciprocally affecting one another. That is to say, no definitive
conclusions can be drawn regarding the potential impact of
leisure activities on well-being (or vice versa) based on the
methods of the present study.

As overall time on leisure activities predicted well-being
during COVID-19, the fourth objective was to determine
whether increased time on specific activities was associated with
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higher well-being. Results suggested that increased time on sports
and outdoor pursuits, home crafts and artisanship, language
activities, niche and IT interests, fine arts, and musical and
performing arts engagement each predicted higher well-being.
Predictions ranged from ∼8% higher for musical engagement
to 21% for sports and outdoor pursuits, with other activities
falling within this range. On the other hand, increased time
on social, food, and relaxation activities (e.g., activities such
as watching movies or dining out) predicted lower well-being.
Creative activities (taken collectively) and engagement in sports
and outdoor pursuits were each linked to higher well-being
outcomes, whereas increased time on non-creative activities was
linked to lower well-being. These results are consistent with
previous findings showing psychological benefits associated with
fitness and gardening activities during COVID-19 (Lades et al.,
2020), but extend to other pursuits such as creative arts, musical
engagement, niche and IT interests, and language activities,
and suggests that these benefits hold for both physical and
creative activities, but not non-creative activities. While not
specifically in the context of COVID-19, prior research has
highlighted the benefits of musical engagement (Fritz and Avsec,
2007; Hallam et al., 2014), reading (Billington et al., 2010),
and other visual and movement-based creative arts activities
(Stuckey and Nobel, 2010) on mental health, consistent with
these findings. The present study provides additional support
for the positive relationship between engagement in creative
activities and mental health, and suggests that these benefits may
also extend to the circumstances of the COVID-19 pandemic.

While results should not be taken to suggest that increasing
time on these activities necessarily influenced well-being, these
findings indicate that higher well-being was observed among
those who increased time on these activities. Additional factors
such as home ownership and access to outdoor space may,
for example, affect both well-being and the ability to pursue
some activities such as gardening and outdoor sports (Barton
and Rogerson, 2017; Munford et al., 2020), but not necessarily
others such as language activities or creative arts. Importantly,
an abundance of research has highlighted the negative impacts
of COVID-19 on mental health (Qiu et al., 2020; Rajkumar,
2020), as well as the psychological benefits of engaging in
physical activities (Carriedo et al., 2020; Chtourou et al.,
2020). The present findings suggest that creative pursuits may
help to facilitate the promotion of psychological well-being
during COVID-19, though causal direction remains uncertain.
Moreover, these findings warrant further investigation of the
potential psychological benefits of engaging in creative leisure in
non-pandemic times.

Leisure Motivations and Well-Being: Were

Leisure Motivations and Barriers to Leisure

Predictive of Well-Being?
The fifth objective was to identify the overarchingmotivations for
and barriers to leisure engagement during COVID-19 and their
relationship to psychological well-being. As demonstrated above,
most participants reported increased participation in leisure
activities during COVID-19, but the reasons for this ranged from

occupying additional free time to seeking new creative outlets.
Overall, eight primary motivations were identified, higher scores
on three of which predicted higher well-being (creativity and
mental stimulation, keeping fit, and social connections) and
higher scores on four of which predicted lower well-being
(detachment, distraction, competition, and need for control) and
one was not significant (social avoidance).

These motivations exhibited considerable overlap with the
psychological mediators of leisure and well-being posited in the
DRAMMA model (work detachment-recovery, autonomous
motivation, mastery and skill development, meaning-making,
and social affiliation) and suggested that comparable mechanisms
may be underpinning the relationship between leisure
engagement and well-being during COVID-19 (Newman
et al., 2014). However, it is notable that not all motivations
identified had a positive impact on well-being. For example,
previous research has suggested that increasing time on activities
such as video games and fitness pursuits as a coping mechanism
for anxiety may not be enough to reduce stress associated with
the pandemic (Balhara et al., 2020; Duncan et al., 2020). Indeed,
in the present study, mental detachment (i.e., avoidance of
unpleasant thoughts and stress reduction) motivations were
associated with lower well-being, predicting a 10% decrease
in well-being as scores on this factor increased. On the other
hand, reasons such as seeking creativity and mental stimulation
and keeping fit were associated with the highest outcomes,
each predicting a 9% increase in well-being as scores on these
factors increased. Thus, these findings suggest that not only the
types of activities pursued during COVID-19 predicted higher
well-being, but also why such activities were undertaken.

Importantly, motivations related to keeping fit and seeking
creativity and mental stimulation predicted an equivalent
increase in well-being, suggesting benefits of both for
psychological health during COVID-19.While the categorization
of activities into “creative” and “non-creative” domains was
determined based on external criteria, this finding suggests
that specifically the subjective experience of being creative was
equally as beneficial for well-being as motivation to keep fit,
highlighting the impact of creative motivations on mental
health during the COVID-19 pandemic. Previous literature has
shown that the primary motivation for engaging in everyday
creative activities is enjoyment, with specific activities such
as cooking and handicrafts reflecting prosocial motives and
visual and musical arts reflecting the need for self-expression
(Benedek et al., 2019). Although the present study did not look at
motivations in relation to specific activities, this may suggest that
creative activities likewise helped to fulfill these needs during the
COVID-19 pandemic. However, data were only collected from
those who reported maintaining or increasing time on activities
(n = 3,053) during COVID-19, and estimates may have been
further improved by extending the analysis to all participants.

Similarly, analysis of barriers to leisure among those who
decreased time on activities revealed five primary obstacles:
attending work, lack of resources, home responsibilities
(including working from home), mental health problems,
and restrictions on social activity. Mental health problems
predicted significantly lower well-being (∼27% lower as scores
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on this barrier increased), while restriction on social activity
predicted higher well-being (∼5% higher as scores on this barrier
increased). As before, data were only collected from those who
reported decreased time on leisure activities, and extending
the analysis to all participants may have highlighted further
differences between those who increased, decreased, or spent the
same amount of time on leisure during COVID-19. Importantly,
these findings demonstrate that mental health problems were
a significant predictor of lower well-being during COVID-19,
consistent with previous findings (Banks and Xu, 2020; Qiu et al.,
2020), and suggest that mental health problems may also act as a
barrier to leisure engagement during COVID-19.

General Discussion and Implications
The COVID-19 pandemic has been associated with a rise
in mental health problems including depression, anxiety, and
increased stress levels (Rajkumar, 2020; Torales et al., 2020).
At the same time, widespread transition to remote employment
throughout 2020 saw ∼40–50% of US and UK employees
working at least partially from home, leaving many with
additional free time that would ordinarily be spent commuting
or working (Office of National Statistics, 2020; Wong, 2020).
Similarly, others may have found themselves with additional free
time due to employment layoffs, mandatory paid leave, and/or
the closure of schools and other facilities (Golberstein et al., 2020;
Lemieux et al., 2020). In the midst of pandemic-related stress
and uncertainty, leisure pursuits may act as a refuge for mental
health, allowing individuals to become immersed in personally
meaningful activities, or by helping to promote work-life balance
in a world where work and home are often indistinguishable
(Buettner et al., 2011; Hayes et al., 2020). To date, an abundance
of research has highlighted the psychological benefits of engaging
in physical leisure activities during COVID-19 (Carriedo et al.,
2020; Chtourou et al., 2020), but much less attention has been
given to the potential benefits of creative pursuits.

In the present study, participants generally reported spending
more time on leisure activities during COVID-19 (with some
variation observed based on gender, age, social distancing
practices, and employment status), similar to previous studies,
with participation in activities such as home crafts and
artisanship, mind games, languages, social/food and relaxation,
niche and IT interests, fine arts, and music and performing arts
all more likely to increase than sports and outdoor pursuits
(Lades et al., 2020; Rodriguez-Rey et al., 2020). Taken together,
creative activities were also more likely to be taken up than
non-creative activities. Importantly, increased time on activities
predicted well-being over and above demographic variables,
with participation in sports and outdoor pursuits, home crafts
and artisanship, language activities, niche and IT interests,
fine arts, and musical and performing arts engagement each
predicting higher well-being outcomes. Although fitness pursuits
and creative activities were both associated with higher well-
being, increased time on non-creative activities was not. Finally,
motivations for pursuing leisure such as seeking creativity and
mental stimulation, keeping fit, and pursuing social connections
also predicted higher well-being, while mental health problems

and seeking distraction and detachment predicted lower well-
being. This suggests that, regardless of the specific activities
undertaken, the motivation to “be creative” in one’s leisure
pursuits was equally as beneficial for well-being as motivations
to keep fit during the COVID-19 pandemic, and may warrant
further investigation into the impact of creative motivations for
undertaking leisure activities independently of the pandemic.

Taken together, these findings suggest that engaging in leisure
activities during COVID-19 has likely had protective benefits
for psychological health, and that these benefits extend to both
physical activities and creative pursuits. While participating
in physical activity is crucial for optimal health and well-
being (Narici et al., 2020), creative activities may also provide
opportunities to nourish the mind during COVID-19 home
isolation. However, causal inferences remain uncertain. For
some, it may be that leisure engagement has served as a coping
mechanism for stress associated with “working from home and
living at work” in the unique context of COVID-19 (Hayes et al.,
2020, p. 5). For others, the abrupt changes in work structure may
have helped to promote a healthier work-life balance by allowing
additional time for meaningful leisure pursuits. As participants
reported wanting to continue over 85% of all activities in
post-pandemic life, it remains to be seen whether continued
engagement in these activities will offer extended benefits for
mental health, or whether activities will be discontinued as
time and motivation dwindle in the return to normality. Of
importance here is whether, post-pandemic, creative activities
will be recognized to be as beneficial and worthwhile for overall
health and well-being as physical activity is generally advised to
be (Sport England, 2020; World Health Organization, 2020b). If
so, this would imply that at a governmental and international
level financial and societal support for the pursuit of creative
activities should be prioritized alongside support for physical
activities. If this is not the case, then some of those who plan
on continuing creative pursuits post-lockdown may not have the
opportunity to do so. In either case, the present study suggests
that leisure engagement has likely offered protective benefits for
well-being during COVID-19, supporting prior evidence on the
psychological benefits of physical activity during COVID-19 and
extending these findings to creative pursuits. With the potential
for further outbreaks in the future, these results suggest that
strategies to encourage participation in creative leisure activities
should also be considered in future guidance on the promotion
of mental health during periods of lockdown or isolation, and
potentially into life beyond the pandemic.

Limitations and Future Research
Several limitations of the present research should be noted. As
the survey was administered online, response rates were likely
affected by self-selection biases, that is, completed by those
interested in leisure during COVID-19 or who had additional
time to do so (Bethlehem, 2010). Moreover, because the survey
was circulated and reshared through online platforms, the
prevalence of certain activities may be greater or less than that
observed in the general population (i.e., reshared among those
with common interests). Similarly, the majority of respondents
reported residing in North America or Europe, especially the
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United States and United Kingdom, and findings may not
necessarily generalize to the global population. Thus, more
research is needed on leisure during COVID-19 in regions
outside of these areas.

Limitations of the measurement instruments should also be
considered. First, the coding scheme for the leisure activity
categories and the distinction between creative/non-creative
was derived from the RIASEC coding manual (Gottfredson
and Holland, 1996) and previous literature on creative theory
(Kaufman and Beghetto, 2009), but both the categories
themselves and the application of the coding scheme involve
subjective determinations of what is creative, active, etc. For
several questions, multiple-choice options were used to reduce
participant dropout at the expense of detail. For example,
Likert-scale categories (less-same-more) were used to evaluate
leisure engagement. These encompassed a wide range of possible
values, with “more” potentially representing, for example, an
increase of either 30min or 3 h daily. Measuring time in
estimated minutes/hours per day or week may have provided
more informative insights into the range of differences between
individuals, although the same overall trends would have
been anticipated. However, because the majority of participant
dropout (>60%) occurred during the open-ended activity
fields immediately preceding this section, Likert-scale categories
were used to mitigate further dropout while maximizing data
collection for statistical analyses. For similar reasons, the WHO-
5 was used to measure well-being, which may not be as extensive
as other multidimensional measures of subjective well-being
[see Cummins et al. (2009), for a review]. Finally, participants
completed either the leisure motivations questionnaire (if
spending same/more time overall on activities) or the barriers
to leisure questionnaire (if spending less time) but not both.
Requesting all participants to complete both questionnaires
would have further improved analyses (at the expense of
increased dropout), allowing further investigation into the
relationship between leisure motivations and barriers directly.

Consideration of these limitations, as well as further
investigation of leisure subcategories (e.g., playing music in a
band vs. practicing an instrument at home) may help to provide
a more comprehensive picture of the relationship between leisure
and well-being during COVID-19. Additionally, it remains to
be seen whether participants’ intent to continue activities will
manifest over time, and whether further differences will emerge
between the pursuit of physical and creative activities. Perhaps

most important are the remaining questions about the impact
of creative motivation: Did creative leisure activities simply help
to fulfill psychological needs left unmet by the pandemic, or did
engagement in creative activities and specifically the motivation
of “being” creative enhance well-being in a meaningful, enduring
manner? Should guidance on maintaining well-being encourage
the pursuit of both physical activities to nourish the body and
creative pursuits for the mind? Future research investigating the
impact of leisure engagement after COVID-19 will be needed
to determine whether continuing these activities offers extended
benefits for psychological well-being in post-pandemic life.
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COVID-19 has created significant concern surrounding the impact of pandemic
lockdown on mental health. While the pandemic lockdown can be distressing, times
of crisis can also provide people with the opportunity to think divergently and explore
different activities. Novelty seeking, where individuals explore novel and unfamiliarly
stimuli and environments, may enhance the creativity of individuals to solve problems
in a way that allows them to adjust their emotional responses to stressful situations.
This study employs a longitudinal design to investigate changes in novelty seeking
and mental health outcomes (namely, stress, anxiety, and depression) before, during,
and after COVID-19 pandemic lockdown, among a group of students (final N = 173;
Mage = 19.81; SDage = 0.98; 135 females and 38 males) from a university in southeast
China. Participants were surveyed at three points: November, 2019 (prior to the COVID-
19 pandemic); between February and March, 2020 (during the peak of the pandemic
and intense lockdown in China); and between May and June, 2020 (after lockdown
had been lifted in China). Cross-sectionally, correlation analysis indicated that greater
novelty seeking was associated with lower levels of stress, anxiety, and depression
at all three time points. Univariate latent curve modeling (LCM) indicated a growth
trajectory in which novelty seeking increased over time and then remained high during
the post-lockdown period. Stress, anxiety, and depression all showed V-shaped growth
trajectories in which these variables decreased during lockdown, before increasing in
the post-lockdown period. Multivariate LCM indicated the growth trajectory for novelty
seeking was associated with the growth trajectories for stress, anxiety, and depression.
This suggests that the observed decreases in stress, anxiety, and depression during
the lockdown period may be attributable to the sample’s observed increase in novelty
seeking. These findings are valuable in that they challenge the notion that lockdown
measures are inherently detrimental to mental health. The findings indicate the important
role of novelty seeking in responding to crises. It may be possible for future public health
measures to incorporate the promotion of novelty seeking to help individuals’ respond
to stressful situations and maintain good mental health in the face of crises.

Keywords: COVID-19, novelty seeking, stress, anxiety, depression, meaning maintenance model, latent growth
modeling, Bayesian estimation
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INTRODUCTION

Background
The COVID-19 pandemic has presented the world with far
reaching and ever-changing challenges that will have widespread
and long-term ramifications. The unprecedented spread, drastic
public health response, limited treatment options and economic
consequences of COVID-19 have created significant concern
surrounding both the short- and long-term effects of the
pandemic on mental health. Existing literature suggests that
the COVID-19 pandemic has led to mental health crises. For
example, in a survey investigating the impact of COVID-19 on
the mental health of a Chinese cohort, 16.5, 28.8, and 8.1% of
participants reported moderate to severe depression, anxiety and
stress during the first 2 weeks of the COVID-19 outbreak (Wang
et al., 2020). An increasingly globalized and interconnected
world greatly heightens the difficulty of containing the virus,
which may manifest in more aggravated psychological fear and
anxiety compared to previous pandemics, such as SARS in 2003
(Ho et al., 2020).

The concept of existential anxiety and the meaning
maintenance model (MMM) offer a theoretical framework
for understanding the mental health outcomes resulting from
the COVID-19 pandemic. Human beings are meaning-makers,
making meaning through building connections, recognizing
patterns, and finding associations in scenarios and environments
not previously encountered. As meaning-makers, people can
establish mental representations of expected relations that
connect them with the external world. When some aspects in the
external world are not consistent with individuals’ existing and
expected relational structures, individuals are likely to develop
feelings of the absurd (Camus, 1955; Heine et al., 2006). This
feeling of the absurd may lead to psychological distress. The
COVID-19 pandemic appears to have disrupted people’s existing
and expected relational structures of their families, communities
and the world as a whole. The strict lockdown measures, high
number of COVID-19 cases and deaths, and extensive media
coverage of the virus are likely to have provoked people’s feelings
of the absurd, raised awareness of the inevitability of death, and
aroused distressing existential anxiety (Pyszczynski et al., 2015).
MMM maintains that existential anxiety is not only caused
by the fear of death, but also the fear of meaninglessness. The
disturbing sense of meaninglessness may motivate people to
reconstruct order, normality and certainty, re-establish a sense of
coherence, and maintain meaning (Heine et al., 2006) in light of
the challenges caused by the COVID-19 pandemic.

According to MMM, meaning is relational and coherently
links individuals, community, experience and ideas to one
another in expected and predictable ways. People maintain
mental health through seeking coherent relations in their
everyday lives. As meaning makers, human beings do not
passively respond to meaning violations, which involve expected
coherent relations and one’s sense of meaning being disrupted by
unexpected crisis (Heine et al., 2006; Proulx and Inzlicht, 2012).
Instead, people hold a distinctive capacity to detect meaning
violations and subsequently reconstruct meaning through
re-establishing coherent relations and meaningful associations.

Meaning violations caused by the COVID-19 crisis can therefore,
on the one hand, result in mental distress, and on the other hand,
lead people to reaffirm alternative meaning frameworks so as
to maintain mental health. In the process of the reaffirmation
of alternative meaning frameworks, MMM posits that fluid
compensation is the mechanism that helps people restore
meaning following breakdowns. Through fluid compensation,
people respond by reaffirming new relational structures to
compensate for the damage caused by the meaning violation.
This compensatory process is fluid because it does not require
a specific relational framework. Any alternative frameworks that
are coherent, convincing, and readily available can be employed
to compensate for the loss of meaning (Heine et al., 2006; Proulx
and Inzlicht, 2012). Through the fluid compensation process,
coherent systems of meanings are behaviorally reaffirmed. People
may be able to cope with psychological distress caused by the
COVID-19 pandemic and even possibly improve their mental
health (Proulx and Heine, 2006). Hence, the theory of MMM
warrants empirical investigation into changes in mental health
before, during, and after the COVID-19 pandemic lockdown.

Meaning maintenance model maintains that there are four
domains that are relevant to meaning maintenance: the needs for
self-esteem, certainty, belongingness, and symbolic immortality
(Heine et al., 2006). These core concepts in meaning maintenance
can be reached through creative activities to enhance self-esteem,
restore certainty, re-establish belongingness and remind one of
life’s joy (Kaufman, 2018). Creativity involves the development
of a novel product, idea, or problem solution that is valuable
to the individual and/or the larger social group (Hennessey
and Amabile, 2010). Creativity can be conceptualized as the
capacity to generate novel cognitive content. It is characterized by
openness, flexibility, autonomy, playfulness, humor and novelty
seeking (Cropley, 1990). These characteristics are important
traits that build individuals’ capacity for reaffirming meaning in
difficult times (Li, 2010). Such traits may facilitate individuals
adapting to the numerous challenges presented by the COVID-
19 pandemic.

Novelty is a core component of creativity, and novelty seeking
is often a prerequisite to creativity assessment (Jagtap, 2019).
As early as in the 1950s, Morgan (1953) reviewed definitions of
creativity and concluded that creativity is centered on the concept
of novelty. This notion is echoed in the more recent definitions
of creativity. For example, Weisberg (1993) defined creativity as
novel and useful products and the ability to produce such work.
Cropley and Cropley (2005) described creativity in relation to
significance, novelty, elegance, and generalizability. Linsey et al.
(2008) referred to creativity as the capacity to evaluate problems
from different viewpoints, to seek novel possibilities, and produce
novelty. Oman et al. (2013) explained creativity as a process
to assess a problem in an unexpected or unusual fashion and
to produce ideas and work that is novel. Novelty seeking is
concerned with people’s propensity to explore novel and new
experiences and environments (Arenas and Manzanedo, 2017;
Goclowska et al., 2019). Research has established the link between
novelty seeking and creativity, where a greater degree of novelty
seeking is associated with higher level of creativity in individuals
and groups (Goclowska et al., 2019).
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There are two broad perspectives on novelty seeking: the
neurobiological and the socio-cognitive. Neurobiological studies
investigating the relationship between novelty seeking and
mental health are largely based on the assessment of risk-taking
behavior. The neurobiological approach suggests that novelty
seeking behavior is associated with individual differences in
specific neurotransmitter activities in the brain (Schweizer, 2006).
Novelty seeking is believed to be modulated by the transmission
of the neurotransmitter dopamine (Cloninger, 1994), which
is determined by specific “novelty-seeking genes" (Prolo and
Licinio, 2002). Through analyses of novelty-seeking genes and
the brain’s dopamine system, novelty seeking has typically
been studied as a risk factor for various behavioral problems
concerning risk-taking. From this risk-focused perspective,
novelty seeking is conceptualized to have an inhibitory effect
on mental health (Ravert et al., 2013). For example, novelty
seeking is found to be associated with behavioral problems such
as compulsive spending and gambling (Cloninger et al., 1994),
and alcohol and substance abuse (Scourfield et al., 1996; Franques
et al., 2003). However, Peritogiannis’s (2015) review on novelty
seeking in psychotic disorders suggested that novelty seeking was
not correlated with suicidality, and that most studies have found
no association between novelty seeking and psychiatric patients’
quality of life and mental health outcomes.

Some scholars have noted that neurobiological research may
not fully capture the richness of the psychological construct of
novelty seeking. They propose that it is problematic to assume
that novelty seeking unidimensionally leads to maladaptive and
harmful psychological outcomes (Ravert et al., 2013). Instead of
focusing on the relationship between novelty seeking and risk
behaviors, some researchers adopt a socio-cognitive framework
to focus on the association between novelty seeking and various
aspects of wellbeing. Socio-cognitive novelty seeking refers to
the tendency to have an open and curious orientation to
one’s situation and to actively interact with and adapt to
the changes in one’s environment (Haigh et al., 2011). Socio-
cognitive novelty seeking reflects the social cognitive theory
of personality which advocates dynamic dispositions instead
of static traits (Bandura, 1999). According to social cognitive
theory, dispositions in relation to novelty seeking are personal
factors such as self-beliefs, self-construal, and novelty-outcome
expectations, which to act regulate novelty seeking behavior.
Built upon the concept of information processing, the socio-
cognitive approach to novelty seeking emphasizes divergent
thinking, producing creative ideas, and exploring various
possible solutions, resulting in the production of variability
(Cropley, 1990). The production of variability promotes cognitive
flexibility, seeking new perspectives (Pirson et al., 2018),
performing day-to-day activities differently from the usual, and
constructing new meaning of life (Cropley, 1990).

Cognitive flexibility enables the individual to adapt to
changing situational demands, reorganize mental resources,
construct new perspectives, and balance competing desires and
needs (e.g., balancing COVID-19 lockdown compliance with
one’s personal desires for autonomy; Haller, 2015). In this
way, cognitive flexibility may allow for a cognitive reappraisal
of crisis situations, such as the COVID-19 pandemic and its

related lockdown measures. Novelty seeking permits individuals
to be open to new information and continuously create new
categories (Langer, 2014) and representations of conceptual
knowledge (Mahon and Caramazza, 2009). Through processing
new information, creating new categories and developing new
ideas, new meaning can be constructed in a new situation.
Consequently, people with high levels of novelty seeking may
be better able to evaluate their experiences and situations from
multiple perspectives, and use feedback from new situations to
modify their behaviors (Haigh et al., 2011).

COVID-19 has resulted in many people being placed into
lockdown, leading to social isolation. Novelty seeking may
support people to be sensitive to the pandemic context,
explore new ideas to overcome isolation, and engage multiple
perspectives in coping with stress and anxiety. The awareness
of multiple perspectives helps people reaffirm meaning and
stimulate compensatory behavior to address the meaning
violations caused by the COVID-19 crisis. As such, individuals
with high levels of novelty seeking may seek out novelty
and new experiences, extend and exercise their capacities,
and to learn from new challenges. Novelty seeking thus leads
people to encounter the challenges that are optimal for their
self-development and reconstruct meaning in difficult times
(González-Cutre et al., 2016).

Lockdown may also lead to boredom. When a person is
confined to an unstimulating environment for a long time (e.g.,
a lockdown environment for several months), the person may
suffer psychologically. In such an environment, the person is
exposed to patterns of stimulation that are perceived as repeated
and unvarying (Langer, 2014). Empirical evidence suggests that
novelty seeking is negatively associated with boredom (Ritchie
and Bryant, 2012). Therefore, the willingness and ability to seek
novelty can stimulate the person’s cognitive system and generate
positive appraisal.

When individuals have the choice between positive and
negative appraisals of a situation, they often choose a positive
appraisal (Pirson et al., 2018). As such, novelty seeking may
induce positive emotional states. Correlation analyses has
provided evidence of the positive association between novelty
seeking and psychological wellbeing and mental health. Ravert
et al. (2013) found positive correlations between novelty
seeking and two wellbeing constructs: eudaimonic wellbeing and
psychological wellbeing. Pirson et al. (2018) reported that novelty
seeking was positively associated with psychological wellbeing,
subjective wellbeing, self-esteem, and life satisfaction; and
negatively correlated with negative emotional states. Crescentini
et al. (2018) concluded that novelty seeking was positively
associated with autonomy, positive relations and personal
growth in adolescents.

There is a growing body of scholarly papers on the mental
health impacts of COVID-19 (Bao et al., 2020; Brooks et al.,
2020; Chen et al., 2020; Dong and Bouey, 2020; Duan and Zhu,
2020; Ho et al., 2020; Lersch, 2020; Pfefferbaum and North,
2020; Pfender, 2020; Pierce et al., 2020; Rajkumar, 2020; Savage
et al., 2020; Shah et al., 2020; Steingard, 2020; Usher et al., 2020;
Wang et al., 2020; Xiao et al., 2020a,b; Xiong et al., 2020; Yang
et al., 2020; Zandifar and Badrfam, 2020; Zhai and Du, 2020;
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Zhou et al., 2020; Zhu et al., 2020). However, a large proportion
of these publications are either commentaries or cross-sectional
studies. These cross-sectional studies have found COVID-19 to
be associated with a number of negative psychological symptoms
including post-traumatic stress symptoms, anxiety, sleeping
disturbances, fear of infection, avoidance behavior and anger.
Although the cross-sectional studies have be useful in identifying
wellbeing variables that may be affected by COVID-19, they have
methodological limitations in that they cannot capture changes in
participants’ mental health over time or which variables causally
contribute to these negative psychological symptoms (Lee and
Lee, 2011). To the authors’ knowledge, Pierce et al.’s (2020) and
Savage et al.’s (2020) studies are the only longitudinal studies on
COVID-19-related distress.

Savage et al.’s (2020) study aimed to investigate the changes
in mental health in a sample of 214 students from an East
Midlands university in the United Kingdom during the COVID-
19 pandemic. The study assessed four points in time—twice
before (T1: October 2019 and T2: January 2020) and twice during
the lockdown of the United Kingdom (T3: March 2020 and T4:
April 2020). The findings of the study showed that during the first
5 weeks of lockdown, participants’ mental wellbeing decreased
significantly, while their perceived stress increased significantly.
These changes in mental wellbeing and stress were not associated
with pre-lockdown mental health.

Savage et al.’s (2020) study is valuable in understanding
possible changes in mental health prior and during the COVID-
19 pandemic. However, the study made use of repeated-measure
ANOVA (Analysis of Variance) which, unlike latent growth
modeling (LGM), is not capable of testing individual differences
in growth curves or whether growth curves for different variables
relate over time (Preacher et al., 2015). LGM allows researchers
not only to examine change in an outcome of interest over
time (Burant, 2016), but also to investigate intercept and slope
variances to evaluate the extent to which individuals change in
a given timeframe and the pattern of these changes. Multiple
intercepts and slopes can be covaried to investigate how changes
in one variable (e.g., novelty seeking in the present study) relate
to changes in other variables (e.g., stress, anxiety and depression
in the present study; Stull, 2008).

In the secondary analysis of cohort data from the
United Kingdom Household Longitudinal Study (UKHLS),
Pierce et al. (2020) investigated changes in adult mental health
in the United Kingdom population before and during the
COVID-19 lockdown. The findings indicated that population
prevalence of clinically significant levels of mental distress rose
from 18.9% in 2018–2019 to 27.3% in April 2020, 4 weeks
into the United Kingdom COVID-19 lockdown. The mean
score for the General Health Questionnaire (GHQ-12) also
increased over the period, indicating the levels of mental distress
increased. The greatest increases were observed in 18–24-year-
olds, 25–34-year-olds, women, and people living with young
children. The findings also reported that the higher increase in
mental distress did not affect all groups equally. People in some
demographic groups (e.g., those living with a partner, having
an underlying health condition, being an essential worker, and
being unemployed before COVID-19) showed little (or no)

additional mental distress during the lockdown. This finding
is meaningful in that it suggests that while many people have
experienced increased mental distress during the COVID-19
pandemic, some people may be able to maintain pre-COVID-19
levels of mental wellbeing.

The Current Study
Employing a longitudinal design, this exploratory study aims
to extend research on mental health during the COVID-19
pandemic through the assessment of novelty seeking and mental
health among a sample of Chinese university students, over a
6-month period. As the first longitudinal investigation on the
association between novelty seeking and mental health during
the COVID-19 crisis, the present study has the potential to offer
information that could be utilized in public health campaigns
to minimize the negative mental health effects of pandemics
and lockdown measures. Three points in time are assessed:
prior to the COVID-19 crisis (T1), during COVID-19 lockdown
(T2), and after the COVID-19 pandemic was relatively well-
controlled within China and lockdown measures had been lifted
(T3). Similar to Savage et al.’s (2020) study, the present study
incorporates a time point before the pandemic outbreak.

Built upon the previously reviewed evidence of the association
between novelty seeking and mental health, the current study
hypothesizes that novelty seeking, stress, anxiety and depression
will be associated with one another at each time point (H1). To
examine change in novelty seeking, stress, anxiety and depression
over time, two research questions are investigated: (1) What is the
average growth trajectory for novelty seeking, stress, anxiety, and
depression across the three time points, and are there substantial
individual differences in these growth trajectories? (2) Do the
growth trajectories for stress, depression, and anxiety relate to the
growth trajectory for novelty seeking?

MATERIALS AND METHODS

Participants
Participants were recruited at a university in a southeast city
of China to participate in a longitudinal study that aimed to
investigate mental health among second- and third-year students
across five disciplines. The five disciplines were: social work,
international economics, economics and trade, marketing, and
accounting. An email was sent in September 2019 to all second-
and third-year students in the five disciplines (N = 619) to invite
them to take part in the study. A total of 203 students participated
in the T1 survey, resulting in a response rate of 32.8%. Of these
203 participants, 15 participants did not take part in the T2
and T3 surveys and 10 did not participant in T2 survey only.
These 25 participants were removed, resulting in a sample of
178 participants. At T1, all students resided in the university’s
host city. At T2 and T3, the majority of participants resided in
Guangdong Province (N = 157, 88.2%) where there were 1,579
confirmed cases of COVID-19 and eight deaths as of April 17,
2020 (Health Commission of Guangdong Province, 2020). The
remaining students (N = 21, 11.8%) resided in Hainan, Hunan,
Henan, Jiangxi, and Yunnan Provinces, where the COVID-19
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infection rates were lower than that in Guangdong Province.
There were 137 females (77%) and 41 males (23%), with an
average age of 19.8 years (range = 18–22, SD = 0.97). There were
46, 25, 23, 48, and 36 participants in the disciplines of social work,
international economics, economics and trade, marketing, and
accounting, respectively.

Measures
Novelty Seeking
Novelty seeking was measured using the 5-item novelty seeking
subscale of the 14-item Langer Mindfulness Scale (LMS; Pirson
et al., 2018). The five items measuring novelty seeking are “I
like to investigate things,” “I am very curious,” “I try to think of
new ways of doing things,” “I like to be challenged intellectually,”
and “I like to figure out how things work.” Participants were
asked to rate each item using 7-point Likert-type scales (where
1 = Strongly disagree and 7 = Strongly agree). Items were summed
to produce a total sore, where higher values correspond to greater
novelty seeking.

Stress, Anxiety and Depression
The standardized Chinese version of the short Depression
Anxiety Stress Scale (C-DASS21; Taouk et al., 2001) was
employed to measure past-month stress, anxiety and depression.
The 21-item short DASS is a self-report scale with 7 items each
for depression, anxiety, and stress. Sample items include “I was
aware of dryness of my mouth,” “I couldn’t seem to experience
any positive feeling at all” and “I experienced breathing difficulty
(e.g., excessively rapid breathing, breathlessness in the absence
of physical exertion).” All items are on a 4-point scale (where
0 = Did not apply to me at all and 3 = Applied to me very much,
or most of the time). Items were summed to produce total scores
for stress, anxiety, and depression, where higher scores indicate
greater depression, anxiety and stress. As suggested by the scale
authors, subscale scores were multiplied by two to be consistent
with the 42-item DASS (Taouk et al., 2001).

Internal Reliability Estimates
Internal reliability estimates for the measures used in the present
study are provided in Table 1. The results showed that all
measures had good internal reliability.

Procedure
Ethical approval for the study was obtained from the Human
Research Ethics Committee of the Department of Social Work,
Foshan University, China (Ref. 2019001). A paper-and-pencil
survey was administrated at T1, while online surveys were
conducted via wenjuanxin.cn at T2 and T3. The interval between

TABLE 1 | Cronbach’s alphas based on the current and source studies.

Instrument T1 T2 T3 Source study

Novelty Seeking 0.74 0.87 0.89 0.75–0.86 (Pirson et al., 2018)

Stress 0.77 0.86 0.85 0.70 (Oei et al., 2013)

Anxiety 0.70 0.82 0.82 0.87 (Xie et al., 2020)

Depression 0.80 0.86 0.84 0.88 (Xie et al., 2020)

each point in time was 3 months. T1 data was collected between
November 20 and 28, 2019—prior to the COVID-19 crisis. The
T2 survey was administered from February 28 to March 10,
2020—during the COVID-19 outbreak and lockdown. Finally,
the T3 survey was conducted between May 29 and June 10,
2020—after the lockdown was lifted and COVID-19 relatively
contained in China. Each participant received RMBU8.88
(equivalent to USD$1.25 at the time of data collection) at T3.

Data Cleaning
Inspection of missing values indicated that missing data were
minimal, with almost all scale items having no missing responses
and two scale items missing one response only. Expectation
maximization was used to estimate values for these two
missing data points.

As outliers can produce non-admissible results in structural
equation modeling (especially when sample sizes are relatively
small; Kline, 2016) variables were assessed for univariate outliers
using a combination of graphical inspection (histograms and
boxplots) as well as the outlier labeling rule with a 2.2 multiplier
(Hoaglin and Iglewicz, 1987). To retain as much of the sample
as possible, identified univariate outliers were assigned the next
highest observed, non-outlier value +1 (to maintain the rank
order of the data). Seven such univariate outliers were identified.

Mahalanobis distance figures were used to screen for
multivariate outliers. Five multivariate outliers were detected
using an α of 0.001 (Tabachnick and Fiddel, 2013) and deleted.
This left a final N of 173.

Analysis
Correlation analysis was used to test H1. LGM was used to
investigate RQs 1 and 2. In LGM, models produce estimates of
intra-individual change and inter-individual differences in these
change parameters. Intra-individual change estimates include the
average starting value for the outcome of interest (the intercept
mean) and the average growth trajectory in the outcome of
interest (the slope mean). Intercept and slope variances indicate
the degree of individual-difference in these growth processes. The
intercept and slope variances represent the degree of individual
difference in the starting value and growth trajectory of the
outcome, respectively.

Univariate LGM involves modeling the growth trajectory
of a single outcome. However, it is also possible to perform
multivariate LGM in which multiple growth trajectories are
estimated in the same model, in order to assess how two or more
variables change together over time (Bollen and Curran, 2006;
Kaplan, 2009).

RQ1 was investigated using four univariate LCMs, one
for each outcome variable. RQ2 was investigated via three
multivariate LCMs: one for novelty seeking and stress; novelty
seeking and anxiety; and novelty seeking and depression.
Three separate models were employed to avoid issues of
multicollinearity. It is common practice to perform univariate
LCM before adding additional variables, in order to better
identify sources of poor model fit (Kline, 2016).

All LCMs were constructed in Amos version 25. In the current
study, construction of the univariate LCMs involved treating each
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time point measure as an observed variable. Two latent factors
were then constructed, one to represent the intercept of the
outcome of interest and one to represent the slope of the outcome
of interest. These latent factors were then freed to covary. Error
term variances were constrained to be equal and error term
means were fixed to zero. Error terms were not freed to covary.
Paths from the intercept factor to the three time point measures
were all fixed to 1. Paths from the slope factor to the three time
point measures were fixed to 0, 1, and 2, respectively. Given that
these weights are evenly spaced, this specifies a linear growth in
the variable (Kline, 2016).

It is possible to model other forms of growth in addition to
linear growth, for example, quadratic growth (see Burant, 2016).
However, there are practical issues with modeling quadratic
growth when data have been collected at fewer than four points
in time (Henry and Slater, 2008), especially in smaller samples.
For example, Diallo et al. (2014) indicate that quadratic growth
modeling with three time points increases the rate of model non-
convergence. They propose that a sample size of at least 250,
with four measurement points, is required in order to capture
quadratic change. It is also possible to fit a non-linear growth
curve (Kaplan, 2009; Kline, 2016). This is done by fixing the
loadings from the slope factor to the first and second time point
measures to 0 and 1, while allowing the remaining loadings
between the slope factor and time point measures to be freely
estimated. Accordingly, in the current study, if a linear growth
trajectory was found to produce a poor fitting model, a non-linear
growth trajectory was then modeled.

In multivariate LGM, intercept and slope factors for each
variable are freed to covary. This allows for the examination
of cross-domain intercept-slope covariances (which indicates
whether the starting value in one factor is associated with the rate
of change in the other), intercept-intercept covariances (which
indicates whether the starting value in one variable is associated
with the starting value in the other), and most importantly, slope-
slope covariances (which indicates whether the rate of change in
one variable is associated with the rate of change in another, i.e.,
whether the two variables travel together through time, Bollen and
Curran, 2006).

RESULTS

Test of H1
Table 2 presents means and standard deviations for the study
variables, as well as correlations between all study variables across
T1, T2, and T3. Age and gender are also included in the analysis.
There were moderate to strong positive correlations between the
three time point measures for novelty seeking (r = 0.54–0.70),
stress (r = 0.51–0.70), anxiety (r = 0.52–0.62), and depression
(r = 0.51–0.71).

Within each time point, total scores for stress, anxiety, and
depression were all highly positively correlated (for T1 r = 0.64–
0.75; for T2 r = 0.80–0.83; for T3 r = 0.79–0.80), as would
be expected given the conceptual overlap in these constructs.
T1 novelty seeking showed small (albeit significant) negative
correlations with T1 stress, anxiety, and depression (r = −0.16

to−0.26). T2 novelty seeking showed small to moderate negative
correlations with T2 stress, anxiety, and depression (r = −0.28
to −0.33), as did T3 novelty seeking with T3 stress, anxiety, and
depression (r =−0.27 to−0.36).

As outlined in Table 2, T2 novelty seeking was a significant
negative predictor of stress, anxiety, and depression at all three
points in time, as was T3 novelty seeking (with the exception
of T1 stress). Conversely, T1 novelty seeking was a negative
predictor of T1 anxiety, T1 stress, and T1, T2, and T3 depression,
but not T2 and T3 anxiety or T2 and T3 stress. Together these
results show support for H1.

Test of RQ1
Novelty Seeking
A univariate LCM was constructed in which a linear growth curve
was specified for novelty seeking and model fit was assessed,
χ2 = 13.85, df = 3, p = 0.003, CFI = 0.94, RMSEA = 0.145,
SRMR = 0.033. The linear model showed reasonable fit according
to some fit indices (CFI and SRMR), but not others (χ2 test and
RMSEA). Accordingly, the factor loading from the slope factor
to T3 novelty seeking was freely estimated to model non-linear
growth. This non-linear model showed good fit, χ2 = 1.49, df = 2,
p = 0.475, CFI > 0.99, RMSEA < 0.001, SRMR = 0.006. The
unstandardized loading between the slope factor and T3 novelty
seeking was estimated at 0.99. The retained model is depicted in
Figure 1.

Means and variances for the intercept and slope factors
for all univariate models are reported in Table 3. The slope
factor mean was significant, indicating non-linear growth in
novelty seeking across the three time points. The variance of
the slope factor was significant, suggesting individual differences
in this growth trajectory. The intercept factor mean indicates
the average starting value in novelty seeking (24.47 in this
case), and the significance of the intercept variance indicates
substantial individual difference in starting levels of novelty
seeking. The covariance between the intercept and slope
factors was non-significant, indicating that level of novelty
seeking at T1 had little impact on the rate of growth in
novelty seeking.

Burant (2016, p. 345) provides a formula for calculating
model-implied means for growth models: model-implied
mean = mean of intercept + [mean of slope × unstandardized
factor loading at time (x)]. Using this formula produces
model-implied means of 24.47, 25.73, and 25.72 at T1, T2,
and T3, respectively. This indicates a pattern of growth
in which novelty seeking increased between T1 and T2
and then “leveled-off” between T2 and T3. Figure 2 uses
the model-implied means derived from the univariate
LCMs to plot the prototypical growth trajectories for
novelty seeking, stress, anxiety, and depression. These
growth trajectories are superimposed to assist in visualizing
how the growth trajectories traveled together over
the study period.

Stress
A LCM specifying a linear growth trajectory in stress was
not a good fit to the data, χ2 = 52.72, df = 3, p < 0.001;
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TABLE 2 | Pearson correlations between study variables and means (standard deviations) across the three time points.

T1 NS T2 NS T3 NS T1
Stress

T2
Stress

T3
Stress

T1 Anx T2 Anx T3 Anx T1 Dep T2 Dep T3 Dep Age Gender Mean (SD)

T1 NS – 0.54*** 0.56*** −0.16* −0.12 −0.08 −0.21** −0.08 −0.13 −0.26*** −0.17* −0.17* −0.03 0.01 24.47 (4.66)

T2 NS – 0.70*** −0.17* −0.28*** −0.30*** −0.20** −0.28*** −0.27*** −0.26** −0.33*** −0.38*** −0.04 −0.04 25.80 (4.77)

T3 NS – −0.13 −0.28*** −0.26*** −0.23** −0.29*** −0.30*** −0.22** −0.37*** −0.37*** −0.03 0.02 25.65 (5.05)

T1 Stress – 0.52*** 0.51*** 0.75*** 0.51*** 0.46*** 0.64*** 0.46*** 0.51*** 0.13 −0.10 10.95 (7.05)

T2 Stress – 0.69*** 0.50*** 0.83*** 0.58*** 0.42*** 0.80*** 0.63*** 0.19* −0.10 7.11 (7.18)

T3 Stress – 0.50*** 0.60*** 0.80*** 0.46*** 0.57*** 0.79*** 0.17* −0.03 8.77 (7.04)

T1 Anx – 0.58*** 0.52*** 0.68*** 0.50*** 0.57*** 0.07 −0.06 9.23 (6.16)

T2 Anx – 0.62*** 0.41*** 0.82*** 0.64*** 0.13 −0.05 5.09 (5.90)

T3 Anx – 0.42*** 0.61*** 0.80*** 0.03 −0.08 6.74 (5.97)

T1 Dep – 0.51*** 0.61*** 0.05 −0.06 6.25 (6.15)

T2 Dep – 0.71*** 0.12 −0.08 4.99 (6.15)

T3 Dep – 0.06 −0.05 6.01 (6.10)

Age − 0.05 19.81 (0.98)

Gender – NA

*p < 0.05; **p < 0.01; ***p < 0.001.
All significance tests are two-tailed; df = 171 for all tests; correlations in gender column are point-biserial correlations.
NS, Novelty Seeking; Dep, Depression; Anx, Anxiety.

FIGURE 1 | Univariate latent curve model specifying a non-linear growth trajectory for novelty seeking (∗∗p < 0.01; ∗∗∗p < 0.001). Pathways fixed to 0 or 1 were
constrained in order to model non-linear growth (see section “Analysis”). Error term variances were constrained to be equal and error term means were fixed to 0.
Cov, covariance.

TABLE 3 | Means and variances for intercept and slope factors, as well as covariances between intercept and slope factors, for all univariate latent growth curve models.

Model Mean of Intercept Variance of Intercept Mean of Slope Variance of Slope Covariance

Novelty Seeking 24.47*** 14.43*** 1.25*** 6.16** −1.88

Stress 11.05*** 31.86*** −3.70*** 18.18** −6.47

Anxiety 9.24*** 21.65*** −4.13*** 2.25 −1.44

Depression 6.38*** 27.24*** −1.15* 15.83*** −7.19*

*p < 0.05; **p < 0.01; ***p < 0.001; for all variables, non-linear growth is being modeled.

CFI = 0.72, RMSEA = 0.310, SRMR = 0.026. Accordingly,
non-linear growth was modeled resulting in good model fit,
χ2 = 5.83, df = 2, p = 0.054; CFI = 0.98, RMSEA = 0.106,

SRMR = 0.057. The unstandardized loading between the
slope factor and T3 stress was estimated at 0.70. The
retained model is identical in structure to the one depicted
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FIGURE 2 | Growth trajectory for novelty seeking, stress, anxiety, and depression. Model-implied means (generated as part of section “Test of RQ1”) used in plot.

in Figure 1 (as are the models produced for anxiety
and depression).

The significance of the slope mean indicates non-linear
growth in stress across the study period. The slope variance
was significant, suggesting individual difference in this
growth trajectory. Furthermore, the intercept variance was
significant, indicating individual difference in the average
starting value for stress. The covariance between the intercept
and slope factor was non-significant, suggesting that starting
levels of stress were not associated with the rate of growth
in stress. As opposed to the growth trajectory for novelty
seeking, the model-implied means indicate that stress
decreased from T1 (11.05) to T2 (7.35), before increasing
somewhat at T3 (8.44).

Anxiety
The anxiety data similarly did not fit a linear growth trajectory,
χ2 = 61.27, df = 3, p < 0.001; CFI = 0.64, RMSEA = 0.336,
SRMR = 0.052. However, a non-linear growth trajectory showed
good fit: χ2 = 4.00, df = 2, p = 0.135; CFI = 0.99, RMSEA = 0.076,
SRMR = 0.028. The unstandardized loading between the slope
factor and T3 anxiety was estimated at 0.62.

Once again, significant non-linear growth was observed.
The non-significance of the slope variance suggests minimal
individual difference in this growth trajectory. Whereas, there
appears to be substantial individual differences in initial levels
of anxiety, as indicated by the significance intercept variance.
As above, the covariance between the intercept and slope factor
was non-significant. The model-implied means showed a similar
growth trajectory to stress, with anxiety decreasing from T1 (9.24)
to T2 (5.12), before increasing at T3 (6.69).

Depression
Specifying a linear growth trajectory in depression resulted in
poor model fit, χ2 = 25.32, df = 3, p < 0.001; CFI = 0.89,

RMSEA = 0.147, SRMR = 0.050, whereas a non-linear growth
trajectory was found to fit the data well, χ2 = 4.77, df = 2,
p = 0.092; CFI = 0.99, RMSEA = 0.090, SRMR = 0.009.
The unstandardized loading between the slope factor and T3
depression was estimated at 0.64.

A significant non-linear growth trajectory was observed, with
significant individual variations around this growth trajectory.
Individual differences were also observed around the average
initial starting value in depression. The significant covariance
between the intercept and slope factors indicates that initial
levels of depression were associated with the rate of change
in depression over time. Once again, the model-implied
means indicate a V-shaped growth trajectory (T1 = 6.38,
T2 = 5.23, T3 = 5.64).

Test of RQ2
Novelty Seeking and Stress
A multivariate LCM was constructed to assess whether the
growth trajectories for novelty seeking and stress were associated.
This model showed good fit: χ2 = 10.62, df = 9, p = 0.302;
CFI > 0.99, RMSEA = 0.032, SRMR = 0.019. The model is
depicted in Figure 3.

The cross-domain covariances for the multivariate LCM for
novelty seeking and stress are reported in Table 4. Importantly,
the covariance between the slope factor for novelty seeking
and the slope factor for stress (the cross-domain slope-slope
covariance) was significant. This indicates that the growth
trajectory for novelty seeking was associated with the growth
trajectory for stress. The only other cross-domain covariance
to be significant was between the intercept for novelty seeking
and the intercept for stress (the cross-domain intercept-intercept
covariance). This relationship was negative, indicating that
higher starting values for novelty seeking were associated with
lower starting values for stress, and vice versa.
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FIGURE 3 | Multivariate latent curve model assessing the relationship between the growth trajectories for novelty seeking and stress, with cross-domain covariances
provided (∗p < 0.05; ∗∗p < 0.01). Pathways fixed to 0 or 1 were constrained in order to model non-linear growth. Error term variances were constrained to be equal
among each variable and error term means were fixed to 0. Cov, covariance.

Novelty Seeking and Anxiety
The multivariate LCM for novelty seeking and anxiety
(structurally equivalent to the one depicted in Figure 3)
displayed good fit, χ2 = 5.96, df = 9, p = 0.744; CFI > 0.99,
RMSEA < 0.001, SRMR = 0.018. However, it produced
a non-positive definitive covariance matrix, making the
solution unreliable. Bayesian estimation can eliminate
the kinds of inadmissible parameters which lead to non-
positive definitive solutions (van de Shoot et al., 2014).
Accordingly, the model was re-run using Bayesian estimation
with diffuse priors. The model converged, with the highest
global convergence statistic (1.0016) falling below the critical
value of 1.002 (Arbuckle, 2017, p. 415) at around the 40,000th
sample. The posteriori predictive p-value was 0.59—far
above the 0.10 cut-off recommended by Cain and Zhang
(2019)—suggesting good model fit.

Table 5 outlines mean covariances between intercept and
slope factors in the model, along with their 95% credibility
intervals. In lieu of p-values, credibility intervals being entirely
above or below zero were used to identify statistical significance.

As can be seen from the table, the cross-domain slope-
slope covariance was significant, indicating that the growth
trajectory for novelty seeking was related to the growth
trajectory for anxiety. The intercept–intercept covariance
was significant and negative, indicating the higher starting
values in novelty seeking were associated with lower starting
values in anxiety.

Novelty Seeking and Depression
A multivariate LCM was constructed for novelty
seeking and depression. This model showed good
fit: χ2 = 11.68, df = 9, p = 0.232; CFI = 0.99,
RMSEA = 0.042, SRMR = 0.015.

The cross-domain slope-slope covariance was significant,
indicating that the growth trajectories for novelty seeking and
depression were associated. Once again, the intercept-intercept
covariance was significant, meaning that higher starting values
in novelty seeking were associated with lower starting values in
depression, and vice versa. No other cross-domain covariance
was significant.
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TABLE 4 | Cross-domain covariances for multivariate growth curve model for
novelty seeking and stress and novelty seeking and depression.

Covariance Relationship Being Assessed Covariance Value

Novelty Seeking and Stress Model

Novelty Seeking Slope – Stress Intercept −6.82

Novelty Seeking Intercept – Stress Slope 1.80

Novelty Seeking Intercept – Stress Intercept −4.93*

Novelty Seeking Slope – Stress Slope −6.97**

Novelty Seeking and Depression Model

Novelty Seeking Slope – Depression Intercept 0.03

Novelty Seeking Intercept – Depression Slope 2.88

Novelty Seeking Intercept – Depression Intercept −7.41***

Novelty Seeking Slope – Depression Slope −6.47***

*p < 0.05; **p < 0.01; ***p < 0.001.

DISCUSSION

General Discussion
The current exploratory study used a sample of Chinese
university students to investigate growth trajectories in novelty
seeking, stress, anxiety, and depression from before (T1), to
during (T2), and after (T3), a COVID-19 lockdown. The study
also sought to assess whether novelty seeking would change in
parallel to stress, anxiety, and depression.

Interestingly, the latent curve modeling indicated a significant
growth trajectory in which novelty seeking increased going from
pre-COVID-19 to the lockdown period, and then remained
relatively stable into the post-lockdown period. Conversely,
stress, anxiety, and depression all showed a V-shaped pattern
of growth, in which the nadir of these variables was during the
lockdown period, with a slight increase post-lockdown. To the
authors’ best knowledge, the results of the present study are the
first to provide longitudinal evidence of a significant decrease in
stress, anxiety, and depression during COVID-19 lockdown. The
current study provides a nuanced contrast to the bulk of existing
scientific literature (Bao et al., 2020; Brooks et al., 2020; Chen
et al., 2020; Dong and Bouey, 2020; Duan and Zhu, 2020; Ho
et al., 2020; Lersch, 2020; Pfefferbaum and North, 2020; Pfender,
2020; Pierce et al., 2020; Rajkumar, 2020; Savage et al., 2020; Shah
et al., 2020; Steingard, 2020; Usher et al., 2020; Wang et al., 2020;
Xiao et al., 2020a,b; Xiong et al., 2020; Yang et al., 2020; Zandifar
and Badrfam, 2020; Zhai and Du, 2020; Zhou et al., 2020; Zhu
et al., 2020) which generally highlights the highly stressful nature
of the COVID-19 pandemic and associated lockdown measures.
This is also inconsistent with the findings of Pierce et al.’s (2020)
and Savage et al.’s (2020) longitudinal studies, which reported
that mental health indicators decreased during the COVID-19
lockdown in the United Kingdom. The findings in the current
study suggest that some groups may maintain (or even improve)
mental health during lockdown.

There are several possible factors which may have contributed
to the improvements in mental health that were observed.
First, the decrease in stress, anxiety and depression may have
been driven by increases in novelty seeking. Cross-sectionally,
novelty seeking displayed a significant negative relationship with

TABLE 5 | Cross-domain mean covariances (and 95% Credibility Intervals) for
Bayesian-estimated, multivariate growth curve model for novelty seeking and
anxiety.

Covariance Relationship Being Assessed Mean Covariance Value
[LL 95% CI, UL 95% CI]

Novelty Seeking Slope – Anxiety Intercept −0.79 [−5.11, 3.26]

Novelty Seeking Intercept – Anxiety Slope 3.99 [−0.12, 8.55]

Novelty Seeking Intercept – Anxiety Intercept −6.36 [−11.43, −1.89]*

Novelty Seeking Slope – Anxiety Slope −6.08 [−10.54, −2.32]*

*Credibility interval does not contain zero.
LL 95% CI, lower limit 95% credibility interval; UL 95% CI, upper limit 95%
credibility interval.

stress, anxiety, and depression at each time point. Longitudinally,
multivariate growth curve modeling found that the growth
trajectory for novelty seeking was associated with the growth
trajectories for stress, anxiety, and depression. That is, the mental
health variables were found to travel together with novelty
seeking. The plot of the prototypical growth trajectories for each
of these variables indicated an inverse relationship. When novelty
seeking was at its peak, stress, anxiety, and depression were at
their nadir. Taken together, these results provide support for the
notion that novelty seeking can contribute to improvements in
mental health in the context of a quarantine pandemic.

According to MMM, novelty seeking in this case may function
as fluid compensation to support individuals in reaffirming
new meaning, thus compensating for damage caused by the
meaning violations in the COVID-19 lockdown. For example,
novelty seeking may promote participants to evaluate and
adapt the changing situational demands associated with the
pandemic, reconfigure their mental resources and capacities (e.g.,
being more creative to overcome boredom), thereby increasing
cognitive flexibility and generating positive appraisals and
emotion (Pirson et al., 2018). Through this process, participants
are likely to improve self-esteem, re-establish certainty and re-
construct a sense of belonging (Kaufman, 2018), leading to the
enhancement of mental health.

Second, alternative academic arrangements in response to
COVID-19 lockdown may have also contributed to the observed
improvements in mental health. Student life during the COVID-
19 lockdown may be less stressful for some students. T1 data
were collected during an academic semester where students
experienced pressure associated with assignment submission
deadlines, fear of failure, studying fatigue, lack of choice in
everyday life, meeting social expectations and competing against
peers (Langer, 2014). T2 and T3 data were collected when
participants stayed home with their parents in mildly infected
areas. During the period, participants may have felt less stress as
they could have received more support from their parents and
the university. The disruptions to participants’ daily schedules
may have also provoked participants to consider their lives
and social environment in new ways, such as performing self-
reflection exercises (e.g., yoga), engaging in art and music
activities (e.g., learning painting and playing a new musical
instrument through online programs) and learning new skills
(e.g., gardening, baking and video making). These novelty seeking
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activities may help people create new categories, develop new
ideas and perspectives (Pirson et al., 2018), and actively adapt
to the changing environment (Haigh et al., 2011), therefore
reaffirming meaning in a way which decreases psychological
distress, as suggested by MMM (Proulx and Heine, 2006).

Third, some cultural factors may have contributed to
participants’ reconstruction of connections and a sense of
coherence. For example, in Chinese culture, filial piety specifies
moral norms (Bedford and Yeh, 2019) around the child’s
obligations to defer to their parents’ wishes and obey their
parents (Li et al., 2010; Li and He, 2019). Filial piety extends
beyond the household to the nation state. This is evident in
Chinese popular culture. For example, the motherland (China)
being a “dear mother” is a common motif in Chinese music,
reinforcing the social expectation of being loyal to authority for
Chinese people (Li, 2013). Filial piety moralizes the relationship
between government and citizens. It promotes the notion that
those in authority tend to make decisions consistent with the
principles of righteousness, kindness, and benevolence, and that
citizens are expected to demonstrate loyalty, submission, and
obedience in exchange (Hwang, 1999). Accordingly, participants
may have believed that the quarantine measures introduced by
the government were righteous, kind, and benevolent, and for the
purpose of protecting them from harm. This trust in government
may have resulted in participants being more willing to make
self-sacrifices (e.g., complying with lockdown requirements) for
the collective good; viewing the lockdown as the “right” thing.
In this way, complying with lockdown restrictions is entirely
congruent with the cultural belief that Chinese people ought to be
responsible selves who suppress their personal wishes and desires
to perform their duty to their country. All these factors may
have worked to mitigate participants’ anxiety and bolster their
collective identity.

Participants’ willingness to comply with enforced lockdowns,
may have resulted in less conflicts between the lockdown and a
personal desire for freedom (Haller, 2015) and more importantly
the establishment of new, coherent and strong connections
with their “metaphorical parent,” thereby creating new relational
structures in their meaning system. This reflects MMM’s position
that people are able to detect meaning violations and reaffirming
meaning through re-constructing a coherent relational structure
and meaningful associations (Heine et al., 2006; Proulx and
Inzlicht, 2012). It also mirrors MMM’s notion that people not
only respond to a relational anomaly through reinterpretation
of the crisis event or review of the existing relations, but also
respond by reaffirming new relational structures to compensate
for destruction of the relational framework weakened by the
anomaly (Heine et al., 2006).

Fourth, the young age of the participants may contribute
to the maintenance of mental health. Participants would
likely be aware of the relatively lower risk of becoming
seriously ill if they contracted COVID-19 compared to
older age groups. This is reflected in Commodari and
La Rosa’s (2020) study where young Italians believed
that COVID-19 did not pose a serious danger to them.
The authors propose that the Italian adolescents’ negative
psychological states during the COVID-19 quarantine might

have been more related to the adolescent period than to the
pandemic itself.

Additionally, cognitive risk perception may also play a role in
the improvement of mental health among the students. Existing
research suggests that health risk perception impacts people’s
mental health (e.g., depression) and psychological wellbeing
(e.g., self-efficacy, vulnerability) during public health crises
(Commodari, 2017; Commodari et al., 2020; Ding et al., 2020).
Ding et al. (2020) found that in a sample of Chinese participants,
cognitive health risk perception was negatively associated with
depression during the COVID-19 pandemic. Cognitive health
risk perception is a form of information processing that is
cautious, controllable and rational, which may help people
remain calm in times of crisis. Research has found that novelty
seeking is positively associated with risk perception (Chang,
2011). It is possible that higher scores of socio-cognitive novelty
seeking at T2 and T3 may have increases participants’ cognitive
risk perception, which in turn contributed to the increases
in mental health.

The current findings also show significant individual
differences in stress, anxiety and depression at T1 and in the
growth curves of stress and depression. These differences may be
explained by MMM’s proposition that the need for maintaining
a coherent relational structure is a fundamental motivation
that leads people to cope with anomaly in crisis circumstances
(Heine et al., 2006). Individuals are likely to have differences
in the need for new relational structures. Such individual
differences may influence how individuals comprehend, involve,
and interact with the changed world in the time of COVID-19.
According to Neuberg and Newsom (1993), some people possess
a tendency to create and maintain simple cognitive structures for
constructing relations, indicating their general non-complexity
and preference for routine. Individuals with high levels of
need for simple cognitive structure are particularly sensitive
to changing events and may be especially emotionally reactive
(Neuberg and Newsom, 1993). They may experience greater
levels of emotional reactions to anomaly, such as those caused by
COVID-19. Individuals who tend to maintain more complicated
cognitive structures for building relations are likely to reduce
uncertainty in crisis situations (Svecova and Pavlovicova, 2016),
which is associated with a greater ability to meet the needs of
the new situation.

The consideration of individual differences in the analysis may
have contributed to the differences in the results of this study
compared to other similar studies. For example, Savage et al.’s
(2020) study used repeated-measure ANOVA, which fails to test
for individual differences. Moreover, the different measurement
instruments utilized between studies may also contribute to
different results.

Finally, the degree to which stress, anxiety, and depression
were positively related is also worth acknowledging. The high
correlations between these variables observed at each time point
(see Table 2) emphasizes how closely linked these constructs are.

Practical Implications
Despite these limitations, the findings highlight some of the
potential benefits of giving individuals the space to engage in
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novelty seeking activities. First, the results of this study tentatively
suggest that novelty seeking activities not only help individuals
to maintain mental health in the face of adversity, but may
even allow them to thrive in such situations. Parallels can be
drawn between the experiences of this student sample and many
white-collar workers (e.g., shifting from a highly regimented on-
campus mode of learning to a digitally connected, but physically
distanced, method of learning). This raises questions as to
whether providing employees more flexibility in their mode of
work, outside of the COVID-19 context, would result in similar
gains in novelty seeking and mental wellbeing.

Second, the current findings provide relevant information
for designing and implementing mental health programs for
COVID-19 and future pandemics. The present analysis suggests
that although the awareness of death often generates negative
outcomes, it can also function to move people along more
positive directions and contribute to their mental health (Vail
et al., 2012). When people function securely and have strong
faith that they are significant contributors to the battle against
COVID-19, they are likely to build supportive relationships,
maintain mental health, and foster open-minded and growth-
oriented behaviors. This has important ramifications for public
health strategies during infectious disease outbreaks. The
inclusion of strategies that buttress psychological resources such
as novelty seeking (and creativity more broadly) may assist in
mitigating some of the more negative effects of lockdown.

Third, the results of the study undercut the notion that
lockdown measures automatically result in poorly mental
health. Existing literature on mental health and COVID-19 is
decidedly negative in focus and places emphasis on deficits in
human functioning. The current study provides a more positive
perspective, where novelty seeking functions as a contributing
factor that allows people to maintain feelings of wellbeing, when
facing the COVID-19 crisis.

Limitations and Future Directions
As mentioned above, an inadmissible solution was produced
for the multivariate linear growth curve model assessing the
association between growth in novelty seeking and anxiety.
Additional time point measures, or a larger sample, may
have avoided this issue (Wothke, 1993). Additional time
point measures would have also allowed for the modeling of
quadratic growth.

Another limitation of note is that while a significant
relationship between two slope factors in a multivariate linear
growth curve model indicates that two growth trajectories are
related, it cannot tell us which variable causes the other. It is
quite possible that increased novelty seeking results in better
mental health. However, it is also possible that improvements
in mental health cause an increase in novelty seeking (perhaps
by allowing the individual to spend less time ruminating on
negative thoughts, and more time pursuing novel interests and
pursuits). Future research is needed to investigate the exact
direction of this relationship. Future qualitative research may
also be useful in exploring these relationships through asking
participants about their experiments with lockdown and the
pandemic more generally.

A third limitation is the nature of the sample. Although
university students are future employees, they are not full-time
workers yet. Accordingly, the results of this study should not
be taken to reflect the experiences of full-time Chinese workers.
Undoubtedly, there are likely some groups, such as employees
who lost their jobs as a result of the lockdown (and the COVID-
19 crisis more generally) who may have experienced significantly
more distress during this period. However, given that 38.3 million
people are currently enrolled in higher education in China
(Ministry of Education of China, 2019) and that more than
80% of Chinese university students have part-time employment
(Gu, 2018; Wen and Huang, 2019), the findings of the current
study add value to the field of organizational psychology by
demonstrating novelty seeking’s possible positive effect on mental
health among university students in the time of COVID-19.

CONCLUSION

The current longitudinal study found growth trajectories in
which the stress, anxiety, and depression of Chinese university
students decreased from prior to, to during, COVID-19
lockdown, before somewhat increasing in the post-lockdown
period. Novelty seeking displayed the opposite pattern of growth.
Importantly, the growth trajectory for novelty seeking was
associated with the growth trajectories for stress, anxiety, and
depression. These findings are of interest because: (1) they
challenge the notion that pandemic lockdown is inherently
detrimental to mental health, and (2) they highlight the potential
protective role of novelty seeking when responding to crises.
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Governments have adopted strict home quarantine measures during the COVID-
19 pandemic. A monotonous, barren, and under-stimulating environment can cause
state boredom, and people often deal with boredom via novelty-seeking behavior.

Novelty-seeking behavior can be divided into “novelty input” and “novelty output.”
The former refers to obtaining novel information such as browsing the Web; the latter
refers to engaging in creative behavior such as literary creation. This study explores

the relationship between two types of novelty-seeking behavior and individual state
boredom during home quarantine, along with the moderation effect of trait creativity. The

study sample consists of 582 Chinese college students who were quarantined at home

during the COVID-19 pandemic. Participants completed the Multidimensional State
Boredom Scale, the Williams Creativity Aptitude Test, and self-compiled questionnaires
of novelty input and novelty output. The results show that there is no significant
relationship between novelty input or novelty output and boredom during the COVID-
19 quarantine. Trait creativity is found to negatively moderate the relationship between
the two means of novelty seeking and boredom. Specifically, novelty output negatively
predicts the state boredom of individuals with high creativity, while novelty input
positively predicts the state boredom of individuals with low creativity. Our findings
suggest that different novelty-seeking behaviors may have different effects on the
boredom level of individuals with high versus low creativity during quarantine. During
a quarantine period, individuals should avoid excessively engaging in novelty input
behaviors aimed at escaping boring situations.
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INTRODUCTION

Since December 2019, COVID-19 has spread to many countries
and territories around the world. To limit the spread of
the virus, governments have adopted strict containment
measures, including lockdowns, “stay-at-home” orders, closed-
off community management, etc. (Brooks et al., 2020; Gostin and
Wiley, 2020; Pellegrini et al., 2020). Affected by these policies,
the daily lives of billions of people have been changed (Lades
et al., 2020; Matias et al., 2020). Except for buying necessary food
or going to a doctor, people can only stay at home; most work
and study activities have been suspended or converted to online
forms (Pellegrini et al., 2020; Zhou, 2020). In many countries,
as of summer 2020, the home quarantine policy is expected
to continue for 6 months or 1 year until a vaccine is available
(Matias et al., 2020).

Quarantine has been shown to be effective in slowing the
spread of COVID-19 (Prem et al., 2020), as it can prevent people
from interacting with individuals infected with the COVID-19
virus, thereby reducing the risk of illness. However, prolonged
quarantine may give rise to psychological and emotional
problems (Pellegrini et al., 2020; Qiu et al., 2020; Viana and
de Lira, 2020). Numerous surveys have shown that people in
quarantine environments report a strong sense of boredom (Cava
et al., 2005; Reynolds et al., 2008; Brooks et al., 2020; Droit-
Volet et al., 2020). As a negative compound emotion, boredom
experience is aversive (Bench and Lench, 2013) and may impair
individual attention and cognitive functions (Wallace et al.,
2003; Vodanovich and Watt, 2016; Burn, 2017). In addition, the
generation of boredom is often accompanied by the appearance
of various negative emotions, such as depression and anxiety,
that severely affect people’s mental state (Zhou et al., 2012). In
terms of pandemic prevention and control, individuals who are
high in boredom have been shown to have lower compliance
with the quarantine policy and a higher likelihood of contracting
COVID-19, which has been verified in samples from North
America and Europe (Boylan et al., 2020; Wolff et al., 2020).
Therefore, it is vital to explore strategies for coping with boredom
during the pandemic quarantine period. Similar to anxiety and
other emotions, boredom can be divided into two types –
state boredom (an emotion that appears in a specific situation)
and trait boredom (an individual’s propensity to experience
feelings of disinterest) – where the former is more suitable for
exploring strategies for coping with boredom (Vogel-Walcutt
et al., 2012). Thus, the boredom explored in this article is
specifically state boredom.

To date, researchers have explored boredom from the
perspectives of cognition, arousal, and functionality (Todman,
2003; van Tilburg and Igou, 2011; Vogel-Walcutt et al., 2012).
Cognitive theories of boredom suggest that when individuals
experience it means that their cognitive resources are not
optimally utilized during the current task (Danckert et al.,
2018b). Boredom may be caused by monotonous situations in
which cognitive resources are idle or difficult situations in which
cognitive resources are insufficient (Skowronski, 2012; Westgate
and Wilson, 2018). Arousal theories of boredom propose that
boredom is the outcome of a mismatch between the arousal

demand and the level of arousal provided by the environment
(Raffaelli et al., 2018), including the experience of both high
and low arousal (Merrifield and Danckert, 2014). Individuals’
self-reports of arousal states during boredom, and the high
correlation between state boredom and sleepiness, support the
view that boredom is a low-arousal experience (Game, 2007;
Danckert et al., 2018a), which may be due to inadequate
stimulation. However, when we try to change but can’t get
rid of this monotonous circumstance, the boredom experience
shows a high arousal state of restlessness (Eastwood et al.,
2012; Danckert et al., 2018a). Different from cognitive theories
and arousal theories that focus on external factors, functional
theories of boredom propose that the individual’s judgment
of the meaning of current activities underlies their sense of
boredom (van Tilburg and Igou, 2011). Boredom can often arise
from monotonous tasks that lack meaning (Barbalet, 1999), and
boredom as a signal can prompt people to change their behavior
or cognition (Elpidorou, 2014). For example, a study found that
when participants of a monotonous task were told that their small
reward for completing the experiment would be used to provide
clean water for the poor, they reported less boredom compared
to those who received the reward directly (Westgate and Wilson,
2018). Eastwood et al. (2012) combined the above theories to
propose that boredom is a negative experience of desiring, but
not being able to engage in, satisfactory activities.

In the context of home quarantine, many factors can induce
boredom. First, the monotonous and constrained isolation
environment leads to a lower degree of individual arousal, which
may lead to boredom (Game, 2007; Burn, 2017; Danckert et al.,
2018b). Second, due to the suspension of classes and work, most
people do not engage in complex cognitive activities at home, and
cognitive resources are not optimally used. Third, unstructured
time at home can make people feel bored. Martin et al. (2006),
through a qualitative study, found that when people retire at
home or return home after a day’s work, a large amount of free
time makes them experience a strong sense of boredom and the
feeling of being “trapped in a cage.” According to the control-
value theory of Pekrun et al. (2010), the low sense of control
that an individual feels in unstructured time, as well as the sense
of meaninglessness and valuelessness brought about by doing
nothing may lead to boredom.

However, these situational factors may be only indirect
factors of boredom. They greatly increase individuals’ chances of
experiencing boredom, but they are not enough to directly cause
boredom (Danckert et al., 2018b). Boredom will arise or increase
when a person desires to engage in satisfactory activities but fails
to do so, or engages in inappropriate behaviors. Conversely, when
people adopt appropriate boredom coping strategies to respond
to upcoming boredom signals, they may prevent boredom
(Game, 2007; Nett et al., 2011; Haager et al., 2016). If the boredom
during the quarantine is not well alleviated then the result seems
to be serious. Compliance with the quarantine policy is positively
correlated with self-control (Wolff et al., 2020), individuals
with low self-control are more likely to be bored (Struk et al.,
2016; Isacescu et al., 2017; Danckert et al., 2018a; Isacescu
and Danckert, 2018; Mugon et al., 2018), which makes them
more likely to break the quarantine rules (Boylan et al., 2020).
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Therefore, it is meaningful to explore appropriate boredom
coping strategies during the quarantine.

Novelty seeking refers to a tendency to explore new and
unfamiliar things (Costa et al., 2014). Previous studies have
found that individuals adopt novelty-seeking behavior as a way
to cope with boredom (Schweizer, 2006; Danckert et al., 2018b;
Sharp et al., 2018). On the one hand, individuals improve their
arousal levels by acquiring some novel stimuli, thereby alleviating
boredom (Mercer-Lynn et al., 2014; Burn, 2017; Yang et al.,
2020). For example, employees often use the Internet to obtain
novel information to deal with workplace boredom (Pindek et al.,
2018), students may use their mobile phone to obtain novel
information to deal with academic boredom (Eren and Coskun,
2016; Yang et al., 2020), and at home, watching TV is a common
way for people to cope with family boredom (Martin et al., 2006).
Bench and Lench (2019) found that, compared to continuing to
view neutral pictures, individuals are more likely to choose novel
pictures (even negative ones) to relieve boredom.

On the other hand, individuals may change their boring
environment or enhance their interest in current activities by
engaging in creative behaviors (Skowronski, 2012). If the current
task or situation can be changed, the boredom experienced
by the individual can be reversed immediately (Sharp et al.,
2018). Schubert (1977) found that when individuals complete
problem-solving tasks, as the duration of the task increases they
react more creatively to avoid boredom. Sansone et al. (1999)
found that participants make certain tasks more interesting
by changing their handwriting creatively and artistically. Game
(2007) found that in order to cope with workplace boredom or to
enrich their free time, those who cope well with boredom adopt
more creative behaviors to complete tasks. Some studies have
found that individuals who have experienced boring activities
perform better in subsequent creativity tasks (e.g., Gasper and
Middlewood, 2014; Mann and Cadman, 2014). State boredom
seems to bolster creativity; however, trait boredom cannot predict
individual creativity (Hunter et al., 2016). Considering the
impact of boredom on individuals’ cognitive function, it seems
strange to think that people are more creative when they are
bored (Danckert et al., 2018b). Haager et al. (2016) suggested
that when individuals carried out creative tasks the boredom-
inducing environments in the experiment were no longer boring.
Therefore, it seems reasonable to regard creative behavior as a
way for individuals to avoid boredom.

In short, novelty-seeking behaviors for the purpose of coping
with boredom can be roughly divided into novel stimulus
input (referred to here as “novelty input”) and novel behavior
output (referred to here as “novelty output”). Novelty input
refers to alleviating boredom through the acquisition of novel
information, wherein the individual shifts attention to a novel,
exciting, and high-arousal situation. This behavior can overcome
the discomfort caused by boredom (Sharp et al., 2018), but
does not substantially change the boring environment, and thus
comprising a kind of behavioral-avoidance strategy (Nett et al.,
2010; Zhou and Kam, 2017). Novelty output refers to alleviating
boredom by creating novel products or completing a task in
an innovative way. This behavior directly and constructively
manages the source of boredom (Game, 2007) and changes the

actual boredom situation, thus comprising a kind of behavioral-
approach strategy (Nett et al., 2010; Zhou and Kam, 2017).
During quarantine, individuals may cope with boredom through
both novelty input (e.g., browsing the Web) and novelty output
(e.g., literary creation).

However, adopting behavioral strategies to alleviate boredom
is not always effective. Eren (2016) found that the adoption
of behavioral-approach strategies is not significantly negatively
related to the boredom of prospective teachers in the classroom
environment. Nett et al. (2011) even found that behavioral-
approach strategies and behavioral-avoidance strategies lead to
an increase in students’ academic boredom, and that individuals
appear to have different preferences for the two kinds of boredom
coping strategies. These results indicate that the same boredom
coping strategy may have different effects on different individuals;
this may be caused by differences in personal traits (Game,
2007). We speculate that individual trait creativity may moderate
the relationship between novelty-seeking behavior and boredom
during quarantine.

Because individuals with high creativity have the tendency
to explore and the characteristic of acting appropriately in
unstructured situations (Gostoli et al., 2017), they are more likely
to gain a sense of meaning in creative behavior compared to
individuals with low creativity. In this process, highly creative
individuals also have better arousal and utilization of cognitive
resources. Therefore, compared with novelty input, novelty
output may be more effective to relieve boredom in this group.

Although individuals with low creativity have a strong desire
for novelty, they lack the ability to transform this desire into
creative behavior or products. Novelty output may thus consume
their significant cognitive resources. In addition, since their desire
to explore and try is low (Gostoli et al., 2017), novelty input in its
main form of obtaining novel external stimuli may be a better
way to improve their arousal. Therefore, compared with novelty
output, novelty input may be more effective to relieve boredom
in these individuals.

The current study aims to investigate whether novelty input
and novelty output are associated with the state boredom
of individuals during home quarantine, and whether such
associations are moderated by trait creativity. Based on these
aims, we propose the following hypotheses:

Hypothesis 1. Both novelty input and novelty output
are negatively correlated with state boredom during
home quarantine.
Hypothesis 2. Trait creativity moderates the relation between
novelty input and state boredom during home quarantine.
Hypothesis 3. Trait creativity moderates the relation between
novelty output and state boredom during home quarantine.

MATERIALS AND METHODS

Participants and Procedure
This study investigates the home quarantine situation of
participants during early stages of the COVID-19 pandemic,
in February and March 2020. The data were collected via an
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online survey during April and May 2020. Participants were
required to indicate their demographic information, the average
number of times they left home per week during quarantine,
and the strictness of local closed-off community management;
they then completed four questionnaires. The research was
approved by the Ethics Institutional Review Board of Central
China Normal University.

Participants included 644 students from China who
were selected using convenience sampling. A total of
62 participants were excluded prior to data analysis
because their answer times were too short (less than
200 s) or because they indicated that they were not
under home quarantine before. The final analytic sample
consisted of 582 college students and graduate students
from 26 provinces in China (178 male; age range 18–
28; Mage = 20.82, SDage = 2.13), with an effective recovery
rate of 90.37%.

Measures
State Boredom
The Multidimensional State Boredom Scale (MSBS) is a self-
reported state boredom measurement tool developed by Fahlman
et al. (2013) for college students in general situations. We used the
Chinese version of the MSBS (Liu et al., 2013) to measure the state
boredom of participants during the home quarantine period. The
scale has 24 items and uses a 7-point scale (completely disagree–
completely agree). Responses to all 24 items were summed to
obtain the MSBS score, with higher scores indicating higher levels
of state boredom. In previous studies, the scale has shown good
reliability and validity (Liu et al., 2013; Ng et al., 2015; Zhao et al.,
2016). In the present study, the Cronbach’s alpha was 0.956.

Trait Creativity
Trait creativity was measured using the Williams Creativity
Aptitude Test (WCAT), which is part of the Creativity
Assessment Packet (Williams, 1980). We used the Chinese
version developed by Lin and Wang (1997), which consists
of 50 items and four dimensions: curiosity (inclination to
explore, or play with an idea), imagination (predisposition
to visualize and construct mental images, or feel intuitively),
challenge (the tendency to look for new alternatives and
solutions to problems, to restore order out of chaos), and risk-
taking (the inclination to act under unstructured conditions
and to defend one’s own ideas) (Gostoli et al., 2017; Sica
et al., 2017). All items range from 1 (completely disagree) to
3 (completely agree), except for eight items with an inverse
direction. Responses to all 50 items (reverse-item scores were
subtracted from four prior to calculation) were summed to
obtain the WACT score, with higher scores indicating a greater
aptitude for creativity (He et al., 2018). The four subscale
scores were calculated by summing responses to items for
each subscale (Tong et al., 2015). In previous studies, the
scale has shown good reliability and validity (Jin et al., 2016;
Sica et al., 2017; He et al., 2018). In the present study,
the Cronbach’s alpha of each subscale in this study ranged
from 0.638 to 0.794.

Novelty Input
As noted above, in this study novelty input refers to situations
in which individuals obtain novel information through various
channels during home quarantine. Considering that people are
frequently using the Internet to obtain information during the
quarantine period (Eidi and Delam, 2020), we compiled a novelty
input questionnaire based on “The 45th China Statistical Report
on Internet Development” (China Internet Network Information
Center, 2020) and our prior interviews. The questionnaire is
divided into three dimensions: film and television shows (e.g.,
watching movies, television series, documentaries, and other
film and television works that have not been watched before),
online platforms (e.g., browsing Chinese Quora, Sina Microblog,
and other platforms to obtain novel information), and literary
and artistic works (e.g., reading literary works that have not
been read before). The questionnaire includes 10 items and uses
a 5-point Likert scale ranging from 1 (never) to 5 (always).
Responses to all 10 items were summed to obtain the novelty
input score, with higher scores indicating more novelty input
behaviors enacted on the part of the individual. The Cronbach’s
alpha for the whole questionnaire was 0.744 and ranged between
0.603 and 0.654 for each dimension. The results of a confirmatory
factor analysis revealed that the questionnaire had good construct
validity (χ2/df = 2.407, CFI = 0.954, TLI = 0.936, RMSEA = 0.049,
SRMR = 0.040). These findings demonstrate that the novelty
input questionnaire is a reliable and valid tool.

Novelty Output
Again, as noted above, novelty output in this study refers to
situations in which individuals engage in daily creative behaviors
to produce novel ideas or products during home quarantine. We
compiled our novelty output questionnaire based on our prior
interviews and the Biographical Inventory of Creative Behaviors
(BICB) (Batey, 2007). The questionnaire is divided into five
dimensions: domestic creativity (e.g., redesigned and redecorated
a bedroom, kitchen, personal space, etc.), artistic creativity (e.g.,
written a short story), scientific creativity (e.g., proposed a
theory to explain a phenomenon), leadership creativity (e.g.,
mentored/coached someone else to improve their performance),
and entertaining creativity (e.g., invented a form of novel family
entertainment). The items in the first four dimensions were
selected from the representative items of each dimension of
the BICB, and some items were reworded to fit and refer to
the context of home quarantine. The items of the entertaining
creativity dimension were compiled based on the contents of
the prior interviews. The questionnaire includes 21 items and
uses a 5-point Likert scale ranging from 1 (never) to 5 (always).
Responses to all 21 items were summed to obtain the novelty
output score, with higher scores indicating more novelty output
behaviors enacted on the part of the individuals. The Cronbach’s
alpha for the whole questionnaire was 0.910 and ranged between
0.723 and 0.825 for each dimension. The results of a confirmatory
factor analysis revealed that the questionnaire had good construct
validity (χ2/df = 3.290, CFI = 0.922, TLI = 0.908, RMSEA = 0.063,
SRMR = 0.060). These findings demonstrate that the novelty
output questionnaire is a reliable and valid tool.
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Data Analysis
The data for this study were processed using SPSS 24.0. First,
we used Harman’s single-factor test (Podsakoff et al., 2003) to
analyze whether there was any common method bias in our data.
Second, scores from the four questionnaires were analyzed using
descriptive statistics and Pearson bivariate correlation. Finally,
the SPSS macro PROCESS introduced by Hayes (2013) was used
to test the moderation model; the average times respondents left
home per week during quarantine and the strictness of local
closed-off community management were entered as covariates
into the moderation model. For the significant effects, we
employed a conventional method (pick-a-point approach) for
plotting simple slopes to understand moderation effects, at one
standard deviation below and above the mean.

RESULTS

Common Method Biases
First, common variance analysis was applied to the four
questionnaires through factor analysis. The chi-square of
Bartlett’s test of sphericity reached significance. Following
principal component analysis, 24 eigenvalues greater than 1 were
extracted. The first factor to explain the variance was 12.541%,
which is less than the 40% required by the critical standard
(Podsakoff et al., 2003). These results suggest that common
method bias is not a major concern in this study.

Descriptive and Bivariate Correlations
Analysis
Descriptive statistics and a correlation matrix of novelty input,
novelty output, state boredom, and trait creativity are provided in
Table 1. Results of bivariate correlation analysis show that novelty
input, novelty output, and trait creativity were significantly and
positively correlated with each other (p < 0.001). The correlation
between novelty input or novelty output and state boredom was
not significant (p > 0.05).

Moderation Effect of Trait Creativity on
the Relationship Between Novelty Input
and Boredom
The results of the moderation analysis with selected state
boredom as the dependent variable, novelty input as an
independent variable, and trait creativity (and its components)
as a moderator are presented in Table 2.

TABLE 1 | Descriptive statistics and results of correlational analysis.

Variables N Mean SD 1 2 3 4

1 Novelty input 582 32.75 6.12 1

2 Novelty output 582 41.27 13.27 0.474** 1

3 State boredom 582 89.22 30.44 0.020 −0.049 1

4 Trait creativity 582 105.95 11.87 0.348** 0.344** 0.066 1

**p < 0.001.

The results show that trait creativity moderated the
relationship between novelty input and boredom during
quarantine (β = −0.113, p < 0.01). Results of a simple slope
test further revealed that, for individuals with low creativity,
novelty input could positively predict state boredom. For
individuals with high creativity, the relationship between novelty
input and state boredom was not significant (see Figure 1).
Specifically, the various components of trait creativity were used
as moderators. The results are as follows: curiosity moderated
the relationship between novelty input and boredom during
quarantine (β = −0.117, p < 0.01). Results of a simple slope test
further revealed that, for individuals with low curiosity, novelty
input could positively predict state boredom. For individuals
with high curiosity, the relationship between novelty input and
state boredom was not significant (see Figure 2). In addition,
imagination moderated the relationship between novelty input
and boredom during quarantine (β = −0.119, p < 0.01). Results
of a simple slope test further revealed that, for individuals with
low imagination, novelty input could positively predict state
boredom. For individuals with high imagination, novelty input
could negatively predict state boredom (see Figure 3). Challenge
and risk-taking have no significant effect on the relationship

TABLE 2 | Results of moderation analysis with boredom as the dependent
variable, novelty input as the independent variable, and trait creativity
as the moderator.

Interaction effect Coefficient SE t P

Trait creativity as moderating variable

NI × TC −0.113 0.039 −2.870 0.004

Indicators of trait creativity as moderating variables

NI × curiosity −0.117 0.040 −2.934 0.004

NI × imagination −0.119 0.038 −3.115 0.002

NI × challenge −0.069 0.042 −1.650 0.100

NI × risk-taking −0.066 0.040 −1.678 0.094

NI, novelty input; TC, trait creativity.

FIGURE 1 | Moderation effect of trait creativity on the relationship between
novelty input and boredom.
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FIGURE 2 | Moderation effect of curiosity on the relationship between novelty
input and boredom.

FIGURE 3 | Moderation effect of imagination on the relationship between
novelty input and boredom.

between novelty input and boredom (β = −0.069, p = 0.100;
β = −0.066, p = 0.094).

Moderation Effect of Trait Creativity on
the Relationship Between Novelty
Output and Boredom
The results of the moderation analysis with selected state
boredom as the dependent variable, novelty output as the
independent variable, and trait creativity (and its components)
as a moderator are presented in Table 3.

The results show that trait creativity moderated the
relationship between novelty output and boredom during
quarantine (β = −0.116, p < 0.01). Results of a simple slope
test further revealed that, for individuals with high creativity,
novelty output could negatively predict state boredom. For
individuals with low creativity, the relationship between

novelty output and state boredom was not significant (see
Figure 4). Specifically, the various components of trait creativity
were used as moderators, they had the same effect on the
relationship between novelty output and state boredom.
Curiosity moderated the relationship between novelty output
and boredom during quarantine (β = −0.124, p < 0.01). Results
of a simple slope test further revealed that, for individuals with
high curiosity, novelty output could negatively predict state
boredom (βsimple = −0.138, p < 0.01). For individuals with
low curiosity, the relationship between novelty output and
state boredom was not significant (βsimple = 0.109, p = 0.106).
Imagination moderated the relationship between novelty output
and boredom during quarantine (β = −0.108, p < 0.01). Results
of a simple slope test further revealed that, for individuals with
high imagination, novelty output could negatively predict state
boredom (βsimple = −0.148, p < 0.01). For individuals with
low imagination, the relationship between novelty output and
state boredom was not significant (βsimple = 0.069, p = 0.277).
Challenge moderated the relationship between novelty output
and boredom during quarantine (β = −0.083, p < 0.05). Results
of a simple slope test further revealed that, for individuals with

TABLE 3 | Results of moderation analysis with boredom as the dependent
variable, novelty output as the independent variable, and trait creativity
as the moderator.

Interaction effect Coefficient SE t P

Trait creativity as moderating variable

NO × TC −0.116 0.035 −3.306 0.001

Indicators of trait creativity as moderating variables

NO × curiosity −0.124 0.036 −3.403 0.001

NO × imagination −0.108 0.034 −3.197 0.002

NO × challenge −0.083 0.040 −2.085 0.038

NO × risk-taking −0.090 0.037 −2.409 0.016

NO, novelty output; TC, trait creativity.

FIGURE 4 | Moderation effect of trait creativity on the relationship between
novelty output and boredom.
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high challenge, novelty output could negatively predict state
boredom (βsimple = −0.119, p < 0.05). For individuals with low
challenge, the relationship between novelty output and state
boredom was not significant (βsimple = 0.047, p = 0.477). Risk-
taking moderated the relationship between novelty output and
boredom during quarantine (β = −0.090, p < 0.05). Results of a
simple slope test further revealed that, for individuals with high
risk-taking propensity, novelty output could negatively predict
state boredom (βsimple = −0.104, p < 0.05). For individuals with
low risk-taking propensity, the relationship between novelty
output and state boredom was not significant (βsimple = 0.076,
p = 0.272).

DISCUSSION

Since the quarantine environment cannot be exited or changed,
individuals seek to alleviate boredom by adopting boredom
coping strategies (Haager et al., 2016). When the boredom
signal appears, it means that the individual needs to seek out
more meaningful and satisfying alternative goal activities (Struk
et al., 2016). Engaging in such activities can successfully respond
to the boredom signal, thereby essentially reducing the sense
of boredom (Danckert et al., 2018a; Struk et al., 2020). This
study explored the relationship between novelty-seeking behavior
(novelty input and novelty output) and boredom during home
quarantine. In contrast to Hypothesis 1, as two behavioral coping
strategies, novelty input and novelty output have no significant
negative correlation with boredom during quarantine. This result
is similar to that of previous research on the relationships
between coping strategies and boredom (e.g., Eren, 2016). This
means that as a type of boredom coping strategy, novelty
seeking may not be a meaningful and satisfactory alternative goal
activity for everyone. Its role in alleviating boredom may have
boundary conditions.

However, we found that a link between novelty-seeking
behavior and boredom is visible among individuals who exhibit
specific trait creativity. Trait creativity and its four dimensions
play a moderating role in the relationship between novelty output
and individual state boredom. Thus, Hypothesis 3 is supported.
Specifically, for individuals with high creativity, novelty output
negatively predicts their boredom during quarantine. For
individuals with low creativity, novelty output does not predict
their boredom during quarantine. The results show that as a
boredom coping strategy, novelty output is more effective for
individuals with traits of high creativity. The reasons for this
result may be as follows. Since meaning is an important part of
the creative behavior process (Sääksjärvi and Gonçalves, 2018),
individuals may gain a sense of meaning from the process of
creating a novel output (Kaufman, 2018), thereby alleviating the
emptiness felt in relation to doing nothing at home. However,
the process of creative behavior entails the consumption of
cognitive resources (Chae and Choi, 2018). Individuals with
low creativity may consume more cognitive resources compared
to individuals with high creativity when engaging in novelty
input behavior, which may lead to a lack of cognitive resources.
However, such over-challenging activities cannot alleviate the

boredom (Skowronski, 2012; Vodanovich and Watt, 2016).
When people engage in a creative activity they may enter a state
of flow, in which they feel excited and experience optimal arousal
(Csikszentmihalyi, 1990, 1996; Kaufman, 2018). Since achieving
novelty output is more difficult for low creativity individuals, they
are more likely feel frustrated rather than entering flow during
this process (Kaufman, 2018).

Similarly, trait creativity plays a moderating role in the
relationship between novelty input and individual state boredom.
Thus, Hypothesis 2 is supported. However, contrary to our
expectations, for individuals with low creativity, novelty input
positively predicts their boredom during quarantine. For
individuals with high creativity, novelty input does not predict
their boredom during quarantine. This result can be explained
based on the moderation effect of the trait creativity components.
Due to the fact that they are lower in curiosity, the purpose
of seeking novelty input for individuals with low creativity
might be to cope with boredom by distracting their attention
from boring situations. Thus, the passive input of novelty only
improves the individual’s arousal state, without their gaining
a sense of meaning. Frankl and Lasch (1992) suggested that
the emptiness following feelings of meaninglessness leads to
boredom. Although obtaining novel stimuli will temporarily
relieve the individual’s boredom, in the long run this rapid
and meaningless boredom coping strategy may aggravate their
boredom (Eastwood et al., 2007; Nett et al., 2011; Elpidorou,
2017). We found that for individuals with low imagination,
novelty input predicts their boredom positively, but for
individuals with high imagination, novelty input predicts their
boredom negatively. Imagination, which is one component
of human experience, can enrich the individual’s sensory
perception (Gozli, 2020). Individuals with high imagination
might better perceive the non-quarantined environment in the
process of novelty input, thereby relieving their monotony,
and boredom. In addition, in the process of acquiring novel
information, highly imaginative individuals might perform more
extensive cognitive processing and integration of information
(Abraham, 2016) and find solutions to certain problems or
obtain creative inspiration (Scopelliti et al., 2014; Abraham,
2016). Therefore, novelty input is more active and meaningful for
these individuals.

Game (2007) suggested that, compared with disengagement
strategies, engagement strategies are more beneficial for
individuals to relieve boredom. The results of our study also
partially support this view. As a behavioral-avoidance strategy,
novelty input only takes the form of changing attention and
raising the level of arousal to cope with boredom. It does not
change the current boredom situation. Thus, if we passively
receive stimulation without being aware of our desires and
interacting with the current environment, this novelty-seeking
behavior will be counterproductive (Eastwood et al., 2007).
Especially in the quarantine environment, individuals may
experience depression and anxiety (Tang et al., 2020). In this
situation, if people cannot cope with boredom well, and use
mobile phones to obtain information more frequently to alleviate
boredom, it may lead to problematic smartphone use (Elhai
et al., 2017). When individuals engage in creative behaviors
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their boredom related to being in quarantine might change.
Furthermore, individuals with high creativity have a greater
sense of challenge and adventure, so may have a greater desire
to engage in novel behaviors during quarantine and obtain
satisfaction from this behavior. Therefore, compared with
novelty input, novelty output may alleviate the quarantine
boredom experienced by highly creative individuals. The present
study shows that when dealing with boredom it is vital to be
aware of your inner desires and use active and creative coping
strategies to replace passive entertainment (Eastwood et al., 2007;
Zhou et al., 2012). For individuals with low creativity, novelty
seeking seems not to be a good way to relieve boredom during
home quarantine. However, this result does not mean that low
creativity individuals cannot alleviate boredom, because there
are still some ways to cope with boredom that this study has not
explored. For example, Nett et al. (2010) found that cognitive
strategies (e.g., positive reappraisal) may be the most beneficial
for students to reduce academic boredom.

This study is subject to several limitations, which also offer
avenues for future research. First, novelty-seeking behavior
may cause the individual’s state boredom during quarantine to
fluctuate across short spans of time. Collecting data on novelty-
seeking behavior and state boredom in a cross-sectional manner
is likely to obscure these temporal variations (Skowronski, 2012).
Second, although we establish a moderation model based on
theory and previous research, our non-experimental and cross-
sectional design prevents us from making causal inferences.
Therefore, we were unable to ascertain the causal relationships
between novelty-seeking behavior and state boredom. The
findings obtained in this research should thus be interpreted with
caution. Future research can use empirical sampling to address
this limitation. For example, researchers can ask quarantined
participants to report their boredom levels and novelty-seeking
behavior at random points over time using their mobile phone
(Nett et al., 2011). If novelty-seeking behaviors immediately
precede boredom fluctuations, this provides a solid basis for
inferring causality. Moreover, such an approach would avoid
methodological problems such as the common-method bias of
having individuals estimate their overall level of quarantine
boredom in a one-time questionnaire (Skowronski, 2012). Third,
it takes a certain amount of energy and willpower to deal
with boredom through novelty output, but this study did
not measure variables that may affect these factors. Fourth,
the sample source of this study is relatively single, and the
participants are all college students. Previous studies have
found that boredom proneness (trait boredom) is negatively
correlated with individual age (Isacescu et al., 2017; Boylan
et al., 2020). Therefore, compared with older people, this group
may have higher boredom proneness and more likely to be
bored in quarantine environments. Future studies should test the
generalizability of the research findings with different samples
from other groups or geographic regions. Fifth, we did not
collect our data during the peak of the COVID-19 pandemic
in China. Our participants completed the questionnaire over
2 months after the strict close-off management relaxed. They
were asked to recall their situation during strict closed-off
community management in answering the questions. However,

the management was in effect during this period, and universities
still had not opened; thus, the college students we selected
were still in a quarantine situation when they answered the
questions. In addition, boredom is widespread among college
students (Pekrun et al., 2010), and future research can focus
on exploring the differences in boredom coping strategies of
students of different majors.

CONCLUSION

Our findings indicate that trait creativity is an important factor
affecting the relationship between individual novelty-seeking
behavior and boredom. Novelty input and novelty output have
different effects on the boredom of individuals with different
levels of creativity during home quarantine. For individuals with
high creativity, there is a negative relationship between novelty
output and state boredom; for individuals with low creativity,
especially individuals with low curiosity and low imagination,
novelty input may have a negative impact on them. However, as
a way of coping with boredom, novelty input is not completely
useless. For individuals with high imagination, there is a positive
relationship between novelty output and state boredom. The
results of this study suggest that, due to variations in the attributes
of distinct boredom coping strategies, novelty-seeking behavior
may have different effects on individuals with different traits.
Individuals should avoid excessively engaging in novelty input
behaviors in order to escape boring situations.
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In the environment of COVID-19, people are faced with mortality salience (MS) and
socioeconomic crisis. According to the terror management theory, the MS would lead to
particular consumption attitudes and behaviors caused by the self-esteem and cultural
worldview defense. The creativity as a potential value of products needs to be examined
to explore how the MS changed the creativity evaluation of three types of products
categorized into normal, renovative, and innovative products, based on the degree of
originality (Zhang et al., 2019). Two experiments were conducted to examine (1) the MS
effect on the creativity and purchase intention evaluation and (2) both MS and country-
of-origin effect on the evaluations. The results show that usefulness and purchase
intention are affected by both effects, and the novelty is mainly affected by MS.

Keywords: COVID-19, mortality salience, purchase intention, creativity, cultural worldview defense

INTRODUCTION

In the COVID-19 pandemic, people face the risk of infection, the pain of illness, and the threat of
death anytime. Under these circumstances, daily news, social networks, daily necessities related
to the epidemic, and social distance remind people of the death they may encounter (Menzies
and Menzies, 2020). Besides, people confront the socioeconomic crisis (Nicola et al., 2020). The
cognitive processes produced by mortality salience (MS) are the motives of people’s behaviors,
which is a director of social psychology interpretation from terror management theory (TMT)
(Solomon et al., 1991). According to TMT, our awareness of death would trigger our anxiety
(Greenberg et al., 2003; Zhou, 2020) and thereby perform a series of actions to reinforce a sense
of meaning, including cultural worldviews defense and self-esteem efforts (Greenberg et al., 1986;
Ferraro et al., 2005). Thus, people who lack meaning in life would be more prone to lead to
death anxiety and activate terror management after MS manipulation (Routledge and Juhl, 2010).
Thereby, they would positively evaluate the in-group members and more negatively on out-
groupers (Greenberg et al., 1990) to achieve a sense of meaning in life. People attempt to gain
an insight into symbolic immortality through a meaningful life and bolster self-esteem through
aligning well with the value prescribed by the worldview (Elad-Strenger, 2016).

In other words, MS can be considered as the cause of some kinds of behaviors. Thereinto,
consumption behaviors that are affected by the awareness of mortality can be observed easily,
which can be explained through TMT, which leads to materialism consumption (Kasser and
Sheldon, 2000) and domestic product preference (Friese and Hofmann, 2008). These consumption
behavior tendencies are affected by product evaluation and perceived product value (Hui and Zhou,
2002). Moreover, these attitude tendencies of products are related to the values of consumers
who tend to deal with the death anxiety through the purchase of valuable products or high
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evaluation of such products, which would reflect the worth of
consumers (Audrin et al., 2018). In general terms, according to
the studies of consumption behavior, the brand and function
of products that can reflect the value of products are mainly
considered as the aspects of products’ values (Fransen et al., 2008;
McCabe and Bartholow, 2019). In addition to these, the creativity
of products can also be regarded as a potential value to improve
the purchase intention of people (Horn and Salvendy, 2006).

Creativity plays a contradictory role in the cognitive
processes after MS that influences the behaviors of people.
On the one hand, radical innovation inconsistent with social
consensus may decrease the evaluation of creative achievements
(Boeuf, 2019). On the other hand, once the social consensus
recognizes the creative accomplishments, they would become
a new part of social culture and a valuable heritage worth
preserving, encouraging people to improve the evaluation of
these achievements on creativity (Arndt et al., 1999). Whether
the social consensus can accept it may be related to the degree
of products’ originality because radical innovation would have
adverse effects on consumers’ evaluation (Mugge and Dahl,
2013). Zhang et al. (2019) suggested a category method based
on the originality of products: products can be categorized into
normal products (i.e., prototype products), renovative products
(the products that create based on the prototype products and
improved in structure and function with a similar appearance to
prototype ones), and innovative products (the products that do
not rely on any existing products and can meet specific unmet
needs of human beings). They also found that the novelty of
products is more uncertain than usefulness as an evaluation
dimension, making it easier for people to conform. Similarly,
Yang et al. (2020) also found that the self-uncertainty caused by
MS would push people into conformity.

The MS can activate defense mechanisms, including cultural
worldview defense and self-esteem, to protect people from
death anxiety (Solomon et al., 1991). The TMT holds the
view that after MS, people tend to improve the preference of
internal groups and the exclusion of external groups, which is
manifested as cultural worldview defense. In the consumption
studies, the country-of-origin (COO) effect is similar to such
cultural worldview defense (Maheswaran and Agrawal, 2004)
because MS would lead to ethnocentrism, measured through
the COO effect. COO is an aspect of product information that
would affect the evaluation of the products by consumers as a
cognitive and cultural cue. Such an effect of the evaluation and
purchase preference to the domestic products is called the COO
effect (Verlegh and Steenkamp, 1999). Hui and Zhou (2002)
investigated the influence of COO on product value perception
and purchase intention. They found that COO directly affected
the product evaluation and an indirect effect on perceived
product value that would determine purchase intention, which is
also affected by brand name and price factors. Besides, Friese and
Hofmann (2008) examined the consumption of food products
and found that participants prefer domestic products after MS.
Also, reminders of death would prompt participants to purchase
domestic products for a sense of control (Liu et al., 2014). Such
preference for domestic products is related to their quality (Hui
and Zhou, 2002) and regulated by the esteem of individuals

and individualism. Taking a study conducted in the developing
country as an example, people prefer to give a high evaluation of
imported products to enhance their self-esteem (Cutright et al.,
2011; Banerjee et al., 2019). As a whole, the study of the COO
can examine the influence of cultural worldview defense on the
purchase intention of people and the evaluation of products
(Maheswaran and Agrawal, 2004).

Therefore, the pandemic environment reminds people of
death anytime, through infection data, mortality reported
publicly, and any information about COVID-19. Not only would
death anxiety change the behaviors of people but also the
socioeconomic crisis caused by such severe conditions leads to
a sense of fear and negative emotion. However, the effects of
MS are at the cognitive level that would change the behaviors
of people fundamentally, so that the investigation of the MS
effect is necessary. The TMT can explain the behaviors of people
caused by MS from the needs of self-esteem and the consequent
cultural worldview defense. After MS, people have a sense of
insecurity and anxiety. Thus, people need to evaluate positively
and affirm their value to alleviate these negative cognition
states, which are manifested in need of self-esteem and the
cultural worldview defense (Arndt et al., 1997). The consumption
contains both cognition and behavior aspects that occur and
affect the lives of people ubiquitously and is influenced by MS
significantly. Nevertheless, present researches mainly focus on
the functionality (e.g., food) or value (e.g., brand) of the products
(Maheswaran and Agrawal, 2004; McCabe and Bartholow,
2019). The creativity evaluation, as an important factor in both
individual and team researches, need to be taken seriously (Zhou
et al., 2019; Zu et al., 2019). In the face of more and more
creative products, the impact of MS on the creativity evaluation
of products in various degrees of originality is worth studying.
In general, creativity can be evaluated through usefulness and
novelty (Diedrich et al., 2015). Thus, this study adopts the
categorization method of products by Zhang et al. (2019) based
on originality, as well as the experimental materials (i.e., product
images), to explore the influence of MS and the subsequent
improvement of cultural worldview defense (manifested as COO
effect) on the creativity evaluation of the products (usefulness and
novelty) and purchase intention.

The study conducted two experiments to explore the MS
effect on creativity evaluation and purchase intention under the
environment of COVID-19. Experiment 1 examined the impact
of MS on the evaluation of three types of products, which are
categorized into normal, renovative, and innovative products,
on usefulness, novelty, and purchase intention. Experiment 2
examined the COO effect after MS on the same dimensions of
evaluation of the same products. We suppose that people would
evaluate normal products more positively after MS and be more
likely affected by the COO effect. In contrast, creative products
and their novelty evaluation would be mainly affected by MS.

EXPERIMENT 1

In both experiments, participants are asked to evaluate
three types of products (normal, renovative, and innovative
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products) on their usefulness, novelty, and purchase intention of
participants. In experiment 1, we examined the variations in three
dimensions of the three types of products, before and after MS
and tourist industry crisis manipulation.

Method
Participants
Participants were recruited online from various regions of
China in both experiments that were conducted using online
questionnaires to manipulate and measure. The answering time
was limited, and the invalid question was designed (“Please select
the number 6”) to ensure the completion of participants and
accuracy of the experiment. In experiment 1, 41 participants
were recruited through social networks (Mage = 21.83; 68.3%
of women) and randomly assigned to the experimental group
(MS manipulation) and the control group (tourist industry
crisis manipulation). The type of products is the within-subject
variable, and participants from the two groups were asked to
evaluate the usefulness, novelty, and purchase intention of three
types of products, before and after two different manipulations.

Materials and Procedures
First, two groups were asked to complete the pre-test of three
types of products (normal, renovative, and innovative). The study
adopted the same product images and categorization method,
and the definitions of renovative products and innovative
products used by Zhang et al. (2019). Besides, for the sake of
the accuracy of product images, the study adopted the same
criteria of categorization: renovative and innovative products
were significantly different in answer to the question “whether
the product was created based on a prototype” (t = −2.74,
p < 0.01) (Zhang et al., 2019). The product images were
designed by experts with a black background and only depicted
the product itself, below which was a sentence to inform
participants of the product function in the simple SVO structure
(Zhang et al., 2019). According to the categorization method,
10 products in each category (30 in total) included kitchen
utensils, clothing, furniture, and electronic products to balance
the product function.

In the beginning, all participants were asked to evaluate three
types of products: usefulness, novelty, and purchase intention
with a 7-point scale (1, very low; 7, very high). According to
the internal consistency test results, the usefulness, novelty, and
purchase intention variables of the three types of products had
acceptable Cronbach’s α coefficients above 0.70, and most were
above 0.80 (see Table 1).

Then, participants were randomly assigned to the
experimental group and the control group. In the experimental

TABLE 1 | In Experiment 1, Cronbach’s α coefficients of usefulness, novelty, and
purchase intention variables of three types of products.

Normal (n = 10) Innovative (n = 10) Renovative (n = 10)

Usefulness 0.904 0.772 0.884

Novelty 0.955 0.756 0.734

Purchase Intention 0.915 0.842 0.894

group, participants were asked to read a text describing infection,
death rate, and the pandemic severity, whereas, in the control
group, participants were asked to read a text describing the tourist
industry crisis and severe unemployment under the pandemic
situation. Having finished reading the text, participants were
asked to answer an open-ended question, “How do you feel about
the death (in the control group: tourist industry crisis) under the
COVID-19,” and then to write down their answers. Based on the
above-mentioned manipulations, participants then completed a
positive and negative emotion scale (PANAS; Watson and Clark,
1991) to test the sense of fear and a delay task.

Eventually, as a post-time test, participants evaluated the
usefulness, novelty, and purchase intention of three types of
products (30 in total) once again. The variations of evaluation
before and after MS were analyzed through paired t-test
and examined the MS effect and the influence of product
category through ANOVA.

Mortality Salience
According to previous answers that participants wrote to express
their feelings of death, if participants wrote words such as “ ”
(fear), “ ” (death), and other relative answers, the responses were
coded as 1. Through this method, 78.9% of participants depicted
their anxiety and fear of death caused by COVID-19 through the
mentioned coded words. In the control group, the manipulation
text was about tourist industry crisis to remind participants of
the socioeconomic crisis caused by the pandemic situation, and
if the answers of participants included words such as “ ”
(economic crisis), “ ” (unemployment), and other relative
words, the responses were coded as 2. Through this method,
68.2% of participants reported their worries about the economic
situation using the abovementioned coded words.

The result of the t-test on the item of fear in the PANAS
showed an insignificant difference between the two groups
(p = 0.188), meaning that the changes of evaluation scores after
manipulations were not caused by emotion but by the MS.

Analyses and Results
Experiment 1 was a 2 (manipulation: mortality vs. tourist
industry crisis) × 3 (product category: normal vs. innovative vs.
renovative products) mixed design. A paired t-test was conducted
to examine the variations in evaluations before and after MS
within the experimental group. A 2 × 3 ANOVA was then
conducted to examine the differences in the evaluation scores
between pre-test and post-test (4M = Mpost − Mpre) to see
if they were affected by two different manipulations or the
product category.

T-Test
First, a paired t-test was conducted within the experimental
group. Compared with the evaluation scores before the
operationalization, the results showed that after MS, the
differences between usefulness and novelty were insignificant.
However, in terms of normal products, the purchase intention
was increased after MS [t(18) =−2.43, p = 0.026, d =−0.56].
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TABLE 2 | In Experiment 1, the measurements of kurtosis and skewness as well as the W-test on the dependent variables (the differences in the evaluation scores
between pre-test and post-test, 4M = Mpost − Mpre).

Normal Innovative Renovative

Skewness Kurtosis Shapiro-Wilk Skewness Kurtosis Shapiro-Wilk Skewness Kurtosis Shapiro-Wilk

Usefulness 1.066 0.994 0.916 (p = 0.096) –0.929 1.686 0.943 (p = 0.282) 0.498 0.086 0.961 (p = 0.597)

Novelty 0.681 –0.591 0.904 (p = 0.058) 0.460 0.124 0.963 (p = 0.638) 0.346 –0.575 0.963 (p = 0.623)

Purchase Intention 0.699 –0.449 0.933 (p = 0.194) 0.284 –0.306 0.951 (p = 0.407) 0.600 0.157 0.942 (p = 0.285)

TABLE 3 | The results of ANOVA of Experiment 1.

Mean (SD)

Mortality salience (MS) (n = 19) Control (n = 22)

Normal Innovative Renovative Normal Innovative Renovative

Usefulness 0.016 (0.35) –0.058 (0.47) 0.037 (0.29) 0.045 (0.44) 0.068 (0.53) 0.032 (0.45)

Novelty 0.163 (0.43) 0.105 (0.39) –0.042 (0.50) –0.014 (0.36) –0.168 (0.51) –0.405 (0.43)

Purchase Intention 0.268 (0.48) –0.032 (0.35) 0.047 (0.42) –0.041 (0.40) –0.168 (0.54) –0.286 (0.39)

Analyses of Variance
The impact of MS on product evaluation results needs to
be examined by comparing the two groups. Because of the
subjectivity of product evaluation, the dependent variables used
in the ANOVA were the differences in evaluation scores between
pre-test and post-test (4M = Mpost − Mpre). Even if there were
no significant differences in the paired t-test, the effect of MS
and product category might be significant compared with 4M.
Before the ANOVA, the kurtosis and skewness, as well as the
W-test on dependent variables (4M) used in the analyses, were
measured (see Table 2). In general, most p values are above
0.05 in the W-test, which means the dependent variables are
normally distributed.

We analyzed differences in the evaluation scores (4M
of usefulness, novelty, and purchase intention) via 2
(manipulation) × 3 (product category) analyses of variance
(ANOVA) (see Table 3 and Figure 1). First, it could be found
that there was no interaction effect between manipulation and
product category on the three dependent variables.

In terms of usefulness, the main effects of manipulation and
product category were all insignificant, consistent with the result
of the t-test. It could be considered that MS did not affect the
usefulness of three types of products.

In terms of novelty, the main effects of manipulation and
product category were significant, F(1,39) = 7.947, p < 0.01,
η2 = 0.084; F(2,78) = 6.330, p < 0.01, η2 = 0.070, respectively.
According to the post hoc test results, when the results of different
types of products were averaged, in general, the novelty scores
increased after MS (t = −2.819, p < 0.01, d = −0.44). In the
control group, the novelty scores of normal and innovative
products decreased after the manipulation (4M = −0.014 and
4M = −0.168, respectively), while in the experimental group
the novelty scores improved (4M = 0.163 and 4M = 0.105,
respectively). Besides, the main effect of product category on
the novelty mainly occurred between normal and renovative
products: the variation of the novelty of normal products before

and after manipulation was significantly higher than that of
renovative products (t = 3.510, p < 0.01, d = 0.55).

In terms of purchase intention, two main effects of
manipulation and product category were significant,
F(1,39) = 7.085, p < 0.011, η2 = 0.080; F(2,78) = 4.919,
p = 0.010, η2 = 0.053, respectively. After manipulation of the MS,
the purchase intention scores increased (t = −2.662, p = 0.010,
d = −0.42), especially on normal products (control group:
4M =−0.041; experimental group:4M = 0.268).

Both within-group t-test and ANOVA results showed that the
purchase intention of normal products increased significantly
after manipulation of the MS compared with the control group.
The novelty was significantly affected by MS, showing significant
improvements in the novelty of three types of products after MS.
However, the usefulness was hardly affected by the effect of MS.

EXPERIMENT 2

In Experiment 2, we examined the COO effect after MS
manipulation in the experimental group and after tourist
industry crisis manipulation in the control group. After the
manipulation, participants were told about the COO of products
that were domestic or imported. Then, the study examined the
dependent variables (the differences in the evaluation scores
between pre-test and post-test, 4M = Mpost − Mpre) between
the effects of manipulation and COO of products through
ANOVA. In Experiment 2, the products were still categorized into
normal, innovative, and renovative products, but the variations
of evaluations were discussed, respectively, from these three
types of products.

Method
Participants
Same as Experiment 1, 82 participants from different regions
of China were recruited online and completed Experiment 2
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FIGURE 1 | The ANONA analysis results of Experiment 1.

(Mage = 22.24; 58.5% female), who were then randomly assigned
into the experimental group (MS) and the control group (tourist
industry crisis). The assignment of grouping was conducted at
the beginning of the experiment. In Experiment 2, the study
examined the variations of evaluations before and after knowing
the COO of three types of products, after the manipulations.
There was a hypothesis that after MS, the culture worldview
defense would increase significantly. Therefore, the COO effect
on the variations of evaluations was examined based on the
increasing cultural worldview defense.

Materials and Procedures
First, participants were assigned into two groups. The
manipulation method and experimental materials (manipulation
text, questions, PANAS, and product images) were consistent
with those in Experiment 1.

Participants were then asked to evaluate three types of
products (10 in each category; 30 in total) on usefulness,
novelty, and purchase intention with a 7-point scale (1, very
low; 7, very high).

Following the first evaluation, the cultural worldview defense
was measured using a Chinese text that depicted Chinese culture
positively and negatively, and participants were asked to evaluate
the view of authors with a 10-point scale (1, totally disagreed; 10,
absolutely agreed).

Finally, as a post-test, participants evaluated the usefulness,
novelty, and purchase intention of three types of products

(30 in total) for a second time. In the second evaluation, the
study randomly selected half of each category of products (five
products) labeled as domestic products and half as imported
products. Participants were told about the COO of products
by a sentence below the product images that were the same as
used in Experiment 1, which meant each category of products
(n = 10) were randomly divided into half domestic (n = 5) and
half imported (n = 5). According to the internal consistency test
results, the usefulness, novelty, and purchase intention variables
of the three types of products and two different countries of origin
products had acceptable Cronbach’s α coefficients above 0.70 and
most were above 0.80 (see Table 4).

Mortality Salience
According to previous answers that participants wrote to
express their feelings of death, if participants wrote words
such as “ ” (fear), “ ” (death), and other relative answers,
the responses were coded as 1. Through this method, 84.2%
of participants depicted their anxiety and fear of the death
caused by COVID-19 through the mentioned coded words.
In the control group, the manipulation text was about tourist
industry crisis to remind participants of the socioeconomic
crisis caused by the pandemic situation, and if participants
wrote words such as “ ” (economic crisis), “ ”
(unemployment), and other relative words, the responses were
coded as 2. Through this method, 65.9% of participants
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TABLE 4 | In Experiment 2, Cronbach’s α coefficients of usefulness, novelty, and purchase intention variables of three types of domestic and imported products.

Normal (n = 10) Innovative (n = 10) Renovative (n = 10)

Domestic (n = 5) Import (n = 5) Domestic (n = 5) Import (n = 5) Domestic (n = 5) Import (n = 5)

Usefulness 0.813 0.828 0.839 0.800 0.835 0.900

Novelty 0.929 0.948 0.764 0.815 0.806 0.852

Purchase Intention 0.893 0.843 0.910 0.855 0.895 0.905

TABLE 5 | In Experiment 2, the measurements of kurtosis and skewness as well as the W-test on the dependent variables (the differences in the evaluation scores
between pre-test and post-test, 4M = Mpost − Mpre).

Normal Innovative Renovative

Skewness Kurtosis Shapiro-Wilk Skewness Kurtosis Shapiro-Wilk Skewness Kurtosis Shapiro-Wilk

Usefulness 0.344 –0.370 0.965 (p = 0.269) 0.663 –0.209 0.938 (p = 0.036) 0.261 –0.242 0.974 (p = 0.520)

Novelty 0.108 –0.446 0.974 (p = 0.496) –0.023 0.489 0.982 (p = 0.782) –0.022 0.368 0.982 (p = 0.790)

Purchase Intention 0.645 –0.484 0.924 (p = 0.013) 0.261 0.861 0.957 (p = 0.152) 0.247 0.485 0.974 (p = 0.501)

reported their worries about the economic situation using the
abovementioned coded words.

The result of the t-test on the item of fear in the PANAS
showed an insignificant difference between the two groups
(p = 0.692), meaning that the changes of evaluation scores
after manipulations were not caused by emotion but by
the MS.

Analyses and Results
T-Test
First, an independent sample t-test of cultural worldview defense
scores was conducted between the experimental group and the
control group. The results showed that there was a significant
difference between two manipulations [t(80) = −2.070, p < 0.05,
d = −0.46]. Compared with the control group (M = 79.11,
SD = 15.99), after the effect of MS, the score of cultural worldview
defense was increased (M = 87.37, SD = 20.10).

Second, a paired t-test was conducted within the experimental
group. The results showed that in the MS manipulation
group, after knowing the COO, the usefulness of all types of
domestic products increased and imported products decreased
(insignificant). Thereinto, only the usefulness of renovative
domestic products significantly increased [t(37) = −3.435,
p < 0.001, d =−0.56], while the usefulness of innovative domestic
products increased with marginal significance [t(37) = −1.861,
p = 0.071, d = −0.30]. Besides, compared with the pre-test
that participants were not told about the COO, the purchase
intention of renovative domestic products increased significantly
[t(37) =−1.993, p = 0.054, d =−0.32].

In the condition of MS, compared with pre-test, after
participants were told about the COO, novelty, and purchase
intention of normal domestic products increased significantly
[novelty: t(37) =−2.376, p = 0.023, d =−0.39; purchase intention:
t(37) = −3.177, p < 0.01, d = −0.52], while the purchase
intention of normal imported products decreased insignificantly
[t(37) = 1.258, p = 0.216].

Analyses of Variance
Before the ANOVA, the kurtosis and skewness were measured,
and the W-test on the dependent variables (4M) was used
in the analyses (see Table 5). In general, most p values were
above 0.05 in the W-test, which meant that the values of
dependent variables were normally distributed. In Experiment
2, the results are discussed in three product categories,
respectively. The experiment examined the effects of the two
manipulations and two different COO on dependent variables
(differences in the evaluation scores between pre-test and post-
test,4M = Mpost −Mpre) in the ANOVA.

Experiment 2 was a 2 (manipulation: mortality vs. tourist
industry crisis)× 2 (COO: domestic vs. imported) mixed design.
The study analyzed the results of three product categories,
respectively, via 2 × 2 ANOVA (see Table 6 and Figure 2). The
dependent variables were different in evaluation scores between
post-test and pre-test (4M). First, ANOVA results did not show a
significant interaction effect of manipulation of COO of products.
According to the result of the independent sample t-test, the
manipulation of the COO of products was based on the cultural
worldview defense in the MS group, which meant that the COO
effect could be seen as the manifestation of the effect of cultural
worldview defense.

In terms of normal products, 4Ms of usefulness, novelty,
and purchase intention all had a significant main effect of COO,
F(1,80) = 7.851, p < 0.01, η2 = 0.025; F(1,80) = 6.589, p = 0.012,
η2 = 0.020; F(1,80) = 17.167, p < 0.001, η2 = 0.071, respectively,
and there was no significant main effect of MS. According
to the results of the post hoc test, the usefulness of domestic
products increased significantly (t = 2.802, p < 0.01, d = 0.31),
compared with imported products, while the improvement of
novelty of domestic products was significant (t = 2.567, p = 0.012,
d = 0.28). The effect of COO was significant on purchase intention
of normal products, which showed that purchase intention
scores of domestic products increased compared with imports
(t = 4.143, p < 0.001, d = 0.46), compared with scores of the
imported. In Experiment 2, usefulness and purchase intention of
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TABLE 6 | The results of ANOVA of Experiment 2.

Mean (SD)

MS (n = 38) Control (n = 44)

Domestic Import Domestic Import

Normal Usefulness 0.111 (0.50) –0.132 (0.78) –0.077 (0.52) –0.227 (0.64)

Novelty 0.253 (0.66) 0.053 (0.74) 0.195 (0.62) –0.009 (0.82)

Purchase Intention 0.284 (0.55) –0.132 (0.65) 0.036 (0.44) –0.164 (0.57)

Innovative Usefulness 0.195 (0.65) –0.032 (0.74) –0.109 (0.52) –0.164 (0.60)

Novelty –0.037 (0.70) 0.005 (0.61) –0.327 (0.70) –0.209 (0.80)

Purchase Intention 0.116 (0.57) 0.026 (0.73) –0.141 (0.65) –0.159 (0.74)

Renovative Usefulness 0.158 (0.96) –0.026 (0.90) –0.436 (0.91) –0.373 (1.19)

Novelty –0.016 (0.74) –0.016 (0.81) –0.100 (0.64) –0.209 (0.67)

Purchase Intention 0.205 (0.64) 0.000 (0.64) –0.055 (0.63) –0.282 (0.73)

FIGURE 2 | The ANONA analysis results of Experiment 2.

normal domestic products increased, and these variations were
influenced by the COO effect.

In terms of innovative products, three evaluation dimensions
(usefulness, novelty, and purchase intention) had a margin
significant main effect of MS, F(1,80) = 3.541, p = 0.063,
η2 = 0.030; F(1,80) = 3.431, p = 0.068, η2 = 0.031; F(1,80) = 3.011,
p = 0.087, η2 = 0.026, respectively. In general, the COO did not
affect the evaluations of participants, and the variations were

mainly from the manipulation effect, while only the evaluation
of usefulness would be affected by the notice of COO of the
products, F(1,80) = 3.515, p = 0.064, η2 = 0.012. After MS,
usefulness scores increased significantly (t = −1.882, p = 0.063,
d = −0.21), especially on domestic products (control group:
4M = −0.109; MS group: 4M = 0.195), while the novelty scores
decreased in both groups after the notice of the COO of products.
Compared with the control group, after the manipulation of MS,
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purchase intention scores increased significantly (t = −1.735,
p = 0.087, d = −0.19). Thus, after the manipulation of MS,
the usefulness and purchase intention of innovative domestic
products increased, and there was no significant difference in
novelty between different countries of origin.

In terms of renovative products, the usefulness had a
significant main effect of MS and the main effect of COO,
F(1,80) = 4.805, p = 0.031, η2 = 0.028; F(1,80) = 8.331, p < 0.01,
η2 = 0.046, and purchase intention had significant main effects
of MS and COO, F(1,80) = 5.321, p = 0.024, η2 = 0.040;
F(1,80) = 6.074, p = 0.016, η2 = 0.025, respectively. The novelty
had no significant main effect and interaction effect. According
to the results of post hoc test, compared with the control group,
usefulness of renovative products increased significantly after the
manipulation of MS (t =−2.192, p = 0.031, d =−0.24), especially
on domestic products (control group: 4M = −0.436; MS group:
4M = 0.158, t = −2.886, p < 0.01, d = −0.32). The purchase
intention of renovative products was affected by the MS and
COO effect: compared with the control group, purchase intention
increased significantly (t = −2.307, p = 0.024, d = −0.26),
after participants knowing that the products are domestic, the
purchase intention increased significantly (t = 2.464, p = 0.016,
d = 0.27). Thus, after the manipulation of MS, the usefulness and
purchase intention of renovative domestic products increased.

Given that after the manipulation of MS, cultural worldview
defense increased, and the post-test was conducted under this
condition. According to the ANOVA results, evaluations of
normal products were affected by the COO, which showed a
preference for domestic products. The innovative and renovative
products were mainly affected by MS, while novelty scores had
insignificant differences between the domestic and the imported.

DISCUSSION AND CONCLUSION

According to results in Experiment 1, the purchase intention of
normal products significantly increased after MS. The novelty
was also affected by the manipulation, manifested as an increasing
variety of novelty after MS, compared with the control group.
The usefulness was hardly affected by the manipulation. In
Experiment 2, after the manipulation of MS, the usefulness
and purchase intention of three types of products increased
significantly. Normal products were mainly affected by cultural
worldview defense (COO). In contrast, innovative and renovative
products were affected by MS manipulation. In terms of novelty,
normal products were of marginal significance on the main
effect of COO. Although the novelty variation of innovative
products was higher than the control group, domestic and
import innovative products all decreased in the post-test. For
the renovative products, the MS and COO effect does not
affect the novelty.

The categories (innovative and renovative) and evaluation
dimension (novelty) related to novelty and originality were
mainly affected by the MS. In contrast, usefulness and purchase
intention were primarily affected by cultural worldview defense
(COO), based on the MS effect. These analyses indicate that
creativity evaluation is affected directly by the cognitive influence

of death awareness. In comparison, usefulness and purchase
intention are affected by the COO as a cultural cue of the
value of products.

Creativity, as an attribute reflecting the product value,
would prompt people to improve the novelty evaluation of
products due to the need for value pursing after the effect
of MS, which is consistent with the result of Experiment
1. Besides, individuals are more creative when they need to
leave a legacy under the effect of MS if creativity does accord
with their social values (Sligte et al., 2013), which indicates the
effects of death reminders on creativity. Accordingly, in the
context of the salience of mortality, creative behaviors would
interrupt the social connections of individuals, which would
lead to guilty and weaken their cultural worldview defense
(Arndt et al., 1999; Routledge et al., 2004). However, creativity
can also enhance a sense of meaningfulness and well-being
of life to alleviate death anxiety when people face death
(Routledge and Arndt, 2009).

Meanwhile, the uncertainty caused by creativity would lead
to conformity behaviors (Zhang et al., 2019), which means the
creativity evaluation would be directly affected by the cognitive
states of individuals. Yang et al. (2020) confirmed the mediation
effect of self-uncertainty between MS and conformity. Besides,
Experiment 1 showed that novelty scores increased after the
manipulation of MS, and results in Experiment 2 indicated that
evaluations of innovative and renovative products are affected by
MS. These results show that MS leads people to evaluate creative
products and their novelty more positively. Moreover, combining
results in this study with previous researches, the uncertainty of
novelty and originality can be seen as the mediator between these
positive evaluations and MS. Therefore, future research can be
conducted to examine the role of self-esteem between MS and the
creative evaluation of products.

The manipulation of products’ COO divided products into
their own cultural products (domestic) and products from other
countries (imported), which would activate people’s cultural
worldview defense. Higher defense scores mean a higher
preference to own cultural products, which is consistent with the
results of Experiment 2: the purchase intention of normal and
renovative products increased after the manipulation of MS and
was affected by the COO effect positively. The usefulness is only
affected by the COO effect whose renovative and normal products
are improved. The influences of the COO might be affected
by the quality of products (Hui and Zhou, 2002). Nevertheless,
the products of product images labeled domestic and imported
were the same in the pre-test, which informs participants
that there were no quality differences between domestic and
imported products.

The above theoretical inference needs further certification
through efforts of other studies to focus more on the cognitive
processes that might influence the creativity evaluation for a
more accurate assessment of original products. Besides, further
research can verify the role of usefulness in creativity evaluation.
Diedrich et al. (2015) found that usefulness was the second
criterion of creativity evaluation, which means usefulness can
predict overall creativity when products have high novelty.
This study also shows the difference in cognitive influences
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on usefulness and novelty, which also needs further researches.
Besides, we conducted the experiment on the internet, which
meant the experiment environment was limited, and the sample
size also needs to be adjusted in a more strictly controlled
experiment environment.
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Emotional creativity refers to a set of cognitive abilities and personality traits related
to the originality of emotional experience and expression. Previous studies have found
that emotional creativity can positively predict posttraumatic growth and mental health.
The outbreak of coronavirus disease 2019 (COVID-19) has posed great challenges to
people’s daily lives and their mental health status. Therefore, this study aims to address
the following two questions: whether emotional creativity can improve posttraumatic
growth and mental health during the COVID-19 pandemic and how it works. To do
this, a multiple mediation model has been proposed, which supposes that emotional
creativity is associated with posttraumatic growth and mental health through perceived
social support and regulatory emotional self-efficacy. The study involved 423 participants
from multiple regions with different COVID-19 involvement levels. Participants were
asked to complete a questionnaire with six parts, which included Emotional Creativity
Inventory (ECI), Regulatory Emotional Self-Efficacy Scale (RES), Stress-Related Growth
Scale-Short Form (SRGS-SF), Multidimensional Scale of Perceived Social Support
scale (MSPSS), Brief Symptom Inventory-18 scale (BSI-18), and COVID-19-related life
events questionnaire. Path analysis used to examine the mediation model indicated
that under the control of COVID-19-related life events and age, perceived social
support mediated a positive association between emotional creativity and posttraumatic
growth as well as a negative association between emotional creativity and all mental
health problems, including somatization, depression, and anxiety. Regulatory emotional
self-efficacy mediates the association between emotional creativity and posttraumatic
growth, emotional creativity and anxiety, and emotional creativity and depression.
The results suggest that emotional creativity plays an important role in coping with
stressful events related to COVID-19. Furthermore, these results might provide a better
understanding of the possible paths through which emotional creativity is related to
psychological outcomes, such as mental health and posttraumatic growth.

Keywords: emotional creativity, post-traumatic growth, mental health, perceived social support, regulatory
emotional self-efficacy, COVID-19 crisis
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INTRODUCTION

The outbreak of the coronavirus disease 2019 (COVID-19)
pandemic in early 2020 severely impacted people around the
world. Statistics showed that, as of August 18, 2020, COVID-
19 infected more than 22 million people worldwide and caused
nearly 778,000 deaths (Wordometer, 2020). According to the
estimates of the Asian Development Bank, the global economic
losses caused by the COVID-19 pandemic could be as high as
8.8 trillion United States dollars (Xinhua Net, 2020). Outbreaks
of infectious diseases are often accompanied by panic and worry
across society. It was shown that, during the outbreaks of
severe acute respiratory syndrome (SARS) in 2003 and Ebola in
2018, both medical staff and general public were susceptible to
increased risks of mental health problems (Wang et al., 2003;
Waterman et al., 2018). Some researchers also found that public
health emergency events did harm individual mental health (Yi
et al., 2010; Li et al., 2017). In addition, apart from the impact
of the pandemic itself on individuals, a series of measures taken
during the pandemic (such as isolation, quarantine, restriction,
etc.) also have a certain impact on individual psychology. Studies
have shown that restriction has negative psychological effects
on both individual and interpersonal levels, and the anxiety
and depression levels of restricted residents are significantly
higher than those of unrestricted residents (Dong et al., 2020;
Zhang D. et al., 2020).

At present, there is sufficient evidence showing that the
COVID-19 pandemic has a considerable negative impact on
individual mental health (Tang and Ying, 2020; Wang et al.,
2020; Wu and Wei, 2020; Zhang et al., 2020; Zheng et al., 2020;
Zhou, 2020). Previous studies have indicated that emotional
creativity can have a negative impact on mental health problems
and a positive impact on posttraumatic growth (Orkibi and
Ram-Vlasov, 2019). Therefore, this study aims to answer two
questions: (1) whether emotional creativity weakens the adverse
effects of the pandemic on individual mental health and
improves posttraumatic growth during the COVID-19 crisis;
and (2) if the previous assumption is reasonable, we will try to
determine the mechanisms of emotional creativity’s impact on
psychological problems.

Posttraumatic Growth
Major disasters or crises are often associated with negative
psychological effects; however, negative life events also imply the
possibility of growth. As Mencius (2006) (ca. 250 B.C.E./2006)
said, “When God is about to place a great responsibility on a
great man, the first thing he will do is to frustrate his spirit and
will, exhaust his muscles and bones, expose him to starvation
and poverty, and harasses him by troubles and setbacks so as to
stimulate his spirit, toughen his nature and enhance his abilities.”
Posttraumatic growth (PTG) refers to the positive psychological
changes that individuals experience through a struggle with
traumatic events or situations (Tedeschi and Calhoun, 2004). In
addition, stress-related growth, benefit-finding, perceived benefit,
changes in outlook, and psychological thriving can also represent
the abovementioned positive psychological changes (Linley and
Joseph, 2004). According to some researchers, a variety of stress

events, including diseases, such as SARS and HIV/AIDS, can
trigger PTG (Tu and Guo, 2010).

Emotional factors are one of the most important factors
influencing PTG. Many studies have found a positive correlation
between positive emotions and PTG and a negative correlation
between negative emotions and PTG (Norlander et al., 2005;
Thornton and Perez, 2006; Wang et al., 2011). In addition,
the related process of emotional processing can also promote
PTG. Manne et al. (2004) posited that emotional expression
and emotional processing can significantly predict the PTG of
breast cancer patients and their partners; Yu et al. (2014) have
professed that positive affection, expressive revealing, and general
self-efficacy are important predictors of perceived PTG of cancer
survivors; Mo et al. (2013) have found that positive emotions,
cathartic regulations, and self-efficacy of tumor patients can
better predict their PTG; and Zhou et al. (2019) found that
emotional expression and cognitive reassessment jointly mediate
the predictive effect of empathy on PTG.

Emotional Creativity
The concept of emotional creativity originates from the social
construction theory of emotion (Averill and Thomas-Knowls,
1991). This theory holds that emotions can be defined as
socially constituted syndromes or transitory social roles (Averill,
1980). In daily life, people’s emotional activities represent the
behavior response patterns they follow in specific situations and
are prescribed by society (Qiao, 2003). On this basis, Averill
(1999, 2000, 2009) proposed the concept of emotional creativity,
arguing that emotional creativity is the ability to experience
and express emotions, and it should include three components:
preparedness, novelty, and a combination of effectiveness and
authenticity. Preparedness indicates that an individual who
attaches importance to emotions has the willingness to think
about, understand, and explore emotions and is sensitive to
them. Novelty means that the emotional response is novel and
unique compared to the individual’s past or social expectations.
Effectiveness means that the change is helpful in solving
emotional problems, and in the long run, it would be beneficial
not only to the individual but also the society. Authenticity means
that the emotional response should be self-expression rather than
a mirror image of others’ expectations.

Averill (1999) pointed out that participants with high levels
of emotional creativity, who are more confident in their abilities,
tend to choose coping strategies that emphasize self-control,
planned problem-solving, seeking social support, and positive re-
evaluation and benefit more from loneliness than participants
with low emotional creativity. Moreover, existing studies have
shown that emotional creativity is positively correlated with
mental health (Lattifian and Delavarpour, 2012). Oriol et al.
(2016) stated that university students with high emotional
creativity were more likely to experience positive emotions, such
as love, gratitude, and hope. Previous studies have shown that
emotional creativity is essential for individual emotion regulation
(Trnka et al., 2020). Frolova and Novoselova (2015) proposed
that emotional creativity can provide response flexibility in
stressful situations and help transform a familiar and stereotyped
emotion into other emotions. Moreover, they believed that
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emotional creativity could help individuals cope with unfavorable
circumstances (Frolova and Novoselova, 2015).

Perceived Social Support
Perceived social support is a kind of subjective social support that
refers to an individual’s subjective feelings of being supported and
understood (Sarason et al., 1991). According to the buffer theory,
perceived social support, as an individual protection mechanism,
can buffer the negative impact of negative stimulation on
individuals, avoid negative emotions, and protect individuals’
physical and mental health (Aneshensel and Stone, 1982; Etzion,
1984; Fried and Tiegs, 1993). The buffer theory also suggests that
social support may play two roles in buffering the negative impact
of negative stimulation on individuals. First, social support can
weaken the appraisal of negative stimulation to the individual,
causing the individual to not regard some potential stimuli as
stressors. Second, for negative stimuli that have been evaluated as
stressors, social support can reduce stress responses of individuals
when facing stress (Cohen and Wills, 1985). That is, when
facing negative stimulation, individuals who perceive higher
social support think they may obtain sufficient coping resources
from others to reduce the appraisal of the stressor or the stress
response to the stressor (Cohen and Wills, 1985). Some studies
have shown that when individuals are in stressful situations,
those with high perceived social support have stronger self-
efficacy and better response to stress, while those with low
perceived social support have weaker self-efficacy and poorer
response to stress, suffering more negative emotional experiences
and psychological problems (Etzion, 1984; Guo et al., 2017).
Other studies have also found that perceived social support can
negatively predict individuals’ depression levels (Thorsteinsson
et al., 2013). Moreover, it has been shown that the PTG of cancer
patients can also be significantly predicted by perceived social
support (Romeo et al., 2019; Long and Wen, 2020).

Regulatory Emotional Self-Efficacy
Regulatory emotional self-efficacy refers to the degree of an
individual’s self-confidence in whether he or she can effectively
regulate his or her emotional state (Bandura et al., 2003). Some
studies have pointed out that there is a high correlation between
self-efficacy in regulating negative emotions and depression
tendency (Bandura et al., 2003), whereas self-efficacy in managing
desperation and pain is negatively correlated with anxiety,
depression, shyness, and loneliness and positively correlated
with self-esteem and positivity (Caprara et al., 2008; Hai et al.,
2019). Other studies have shown a positive correlation between
regulatory emotional self-efficacy and emotional creativity
(Wang and Yan, 2017).

This Study
As with the studies discussed above, there was a positive
association between emotional creativity and PTG and a
negative association with mental health problems (Orkibi
and Ram-Vlasov, 2019). Furthermore, Averill (1999) proposed
that individuals with high emotional creativity tend to have
more confidence in their ability and are more likely to seek
social support in the face of stress events. According to the

buffer theory, social support can protect individuals from
stressful events (Aneshensel and Stone, 1982; Etzion, 1984;
Cohen and Wills, 1985; Fried and Tiegs, 1993). Therefore,
we hypothesized that perceived social support and regulatory
emotional self-efficacy might be mediating variables in the
relationship between emotional creativity and PTG as well
as the relationship between emotional creativity and mental
health. Besides, we also noticed that the preliminary studies
showed a positive correlation between regulatory emotional self-
efficacy and emotional creativity (Wang and Yan, 2017) and a
correlation between regulatory emotional self-efficacy and mental
health (Bandura et al., 2003; Caprara et al., 2008; Hai et al.,
2019). In conclusion, the existing studies support the possible
relationship between emotional creativity and posttraumatic
outcomes (PTG and mental health problems) under stress events
and the mediating role of regulatory emotional self-efficacy and
perceived social support.

However, previous studies were mostly based on early
traumatic events or specific patients (mainly cancer patients).
Some studies have even suggested that cancer, as a trigger
for PTG, is unique compared with other cases (Mehnert and
Koch, 2007). Therefore, it is still necessary to test whether
the theoretical framework applies to the trauma caused by
the COVID-19 pandemic. Furthermore, we put forward the
following two assumptions: (1) emotional creativity can predict
PTG positively and mental health problems negatively, and (2)
regulatory emotional self-efficacy and perceived social support
play intermediary roles in this process.

MATERIALS AND METHODS

Participants and Procedure
This research adopted the convenience sampling method.
We recruited online voluntary participants over 18 years of
age. Participants were 157 men and 282 women (total 439
participants) ranging from 18 to 51 years (M = 24.96; SD = 6.07)
from multiple regions with varying risk levels of COVID-19 in
China. They were predominantly college students (54.21%) and
employed people (44.87%), with the other groups accounting
for only 0.91%. Participants were asked to complete an online
questionnaire that assessed their emotional creativity, regulatory
emotional self-efficacy, PTG, social support, mental health, and
COVID-19-related life events. All participants received a small
payment (U10) for their participation. In addition, this study
was approved by the Institutional Review Board of Psychology
of Nankai University, and informed consent was obtained from
the participants before the experiment.

Measures
Emotional Creativity
The Emotional Creativity Inventory (ECI; Averill, 1999) was used
to assess emotional creativity in this study. ECI is a five-point
Likert scale ranging from 1 (not at all true) to 5 (very true) that
includes 26 items (e.g., “I can experience a variety of different
emotions at the same time” and “My emotions are almost always
an authentic expression of my true thoughts and feelings”). In
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this study, we used the Chinese version of ECI, which has been
validated in a Chinese population (Wang and Yan, 2017). Further,
the ECI scale demonstrated acceptable reliability (Cronbach’s
alpha = 0.856, composite reliability = 0.871); the confirmatory
factor analysis (CFA) based on structural equation modeling
(SEM) indicated that ECI has acceptable constructive validity
[χ2/df = 2.781, comparative fit index (CFI) = 0.793, incremental
fit index (IFI) = 0.795, goodness-of-fit (GFI) = 0.872, root mean
square error of approximation (RMSEA) = 0.063].

Regulatory Emotional Self-Efficacy
The Regulatory Emotional Self-Efficacy Scale (RES; Caprara
et al., 2008) was used to assess regulatory emotional self-efficacy.
RES is a five-point Likert scale ranging from 1 (not at all
true) to 5 (very true) that consists of 12 items (e.g., “When
others keep giving me a hard time, I can avoid getting upset”).
The Chinese version used in the study has been validated in
a Chinese population (Zhang et al., 2010). In addition, the
RES scale has demonstrated acceptable reliability (Cronbach’s
alpha = 0.774, composite reliability = 0.797), and the CFA
based on SEM indicated that RES has acceptable constructive
validity (χ2/df = 2.980, CFI = 0.898, IFI = 0.899, GFI = 0.945,
and RMSEA = 0.067).

Posttraumatic Growth
The Stress-Related Growth Scale-Short Form (SRGS-SF; Cohen
et al., 1998) was used to measure PTG. SRGS-SF, ranging from
0 (not at all) to 2 (a great deal), consists of 15 items (e.g., “I
learned to be nicer to others” and “I learned that I want to
have some impact on the world”). The Chinese version of the
SRGS-SF we used has been validated in a Chinese population (Li
et al., 2018). Furthermore, SRGS-SF has demonstrated acceptable
reliability in this study (Cronbach’s alpha = 0.789, composite
reliability = 0.798); the CFA based on SEM indicated that the
SRGS-SF has acceptable constructive validity (χ2/df = 3.130,
CFI = 0.817, IFI = 0.820, GFI = 0.926, and RMSEA = 0.069).

Perceived Social Support
The Multidimensional Scale of Perceived Social Support (MSPSS;
Zimet et al., 1988; Dahlem et al., 1991) was used to assess
perceived social support. MSPSS, ranging from 1 (strongly
disagree) to 7 (strongly agree), includes 12 items (e.g., “I can talk
about my problems with my friends” and “My family is willing to
help me make decisions”). The Chinese version of the MSPSS has
been validated in the Chinese population (Huang et al., 1996).
Moreover, the MSPSS scale demonstrated acceptable reliability
(Cronbach’s alpha = 0.900, composite reliability = 0.905), and
the CFA based on SEM indicated that the MSPSS has acceptable
constructive validity (χ2/df = 3.423, CFI = 0.955, IFI = 0.956,
GFI = 0.948, and RMSEA = 0.074).

Mental Health
The Brief Symptom Inventory-18 scale (BSI-18; Derogatis, 2000,
cited in Derogatis and Fitzpatrick, 2004) was used to assess
mental health in this study. BSI-18, a five-point Likert scale
ranging from 0 (not at all) to 4 (extremely), includes items
on three dimensions: anxiety (ANX; e.g., “Feeling tense or
keyed up”), depression (DEP; e.g., “Feeling no interest in

things”), and somatization (SOM; e.g., “Faintness or dizziness”).
In this study, we used the widely adopted Chinese version
of the BSI-18 in the Chinese population (Yang et al., 2012;
Huang et al., 2019). In addition, the BSI-18 scale and its
three subscales (ANX, DEP, and SOM) have demonstrated
acceptable reliability in this study (Cronbach’s alphas = 0.972,
0.936, 0.924, and 0.937; composite reliability = 0.975, 0.936,
0.925, and 0.939, respectively), and the CFA based on SEM
indicated that BSI-18 has acceptable constructive validity
(χ2/df = 3.642, CFI = 0.955, IFI = 0.955, GFI = 0.893,
and RMSEA = 0.077).

COVID-19-Related Life Events
The COVID-19-related life events questionnaire was used to
measure stressors associated with the COVID-19 pandemic.
This questionnaire was adapted from SARS-related life events
questionnaire (Xu et al., 2005). The COVID-19-related life
events questionnaire, a five-point Likert scale ranging from
0 (Not at all) to 4 (Extremely), consists of 17 items (e.g.,
“Parents or other close family members died due to COVID-19”
and “Loss of long-term income sources due to the pandemic,
such as corporate closure or layoffs”). Moreover, the COVID-
19-related life events questionnaire demonstrated acceptable
reliability in this study (Cronbach’s alpha = 0.931; composite
reliability = 0.946); the CFA based on SEM indicated that
the COVID-19-related life events questionnaire has acceptable
constructive validity (χ2/df = 3.569, CFI = 0.947, IFI = 0.947,
GFI = 0.894, and RMSEA = 0.076).

Data Analysis
We used R 3.6.0 and the lavaan package for R to analyze
the collected data (Rosseel, 2012). Pearson correlations
were used to analyze the relationships between stressors,
EC, PSS, RES, and posttraumatic outcomes, and path
analysis was adopted to establish the mediation model
between variables. To test the mediating effect of perceived
social support and regulatory emotional self-efficacy, the
non-parametric percentile bootstrap method (Fang et al.,
2011) was used to test the statistical significance of the
effects in this study.

RESULTS

Descriptive Statistics and Correlations
Descriptive statistics and Pearson correlations of the variables
are presented in Table 1. As expected, the emotional creativity
of participants was positively and significantly correlated with
their perceived social support, regulatory emotional self-efficacy,
and PTG [r(439) = 0.532, 0.670, and 0.474, respectively;
ps < 0.001]. In contrast, the emotional creativity of participants
was negatively and significantly correlated with their mental
health problems, including anxiety, depression, somatization,
and other symptoms [r(439) = −0.146, −0.199, −0.157, and
−0.175, respectively; ps < 0.01]. These results suggest that
emotional creativity might be a protective factor for mental
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TABLE 1 | Descriptive statistics and correlation matrix of the variables (N = 439).

M SD STR EC PSS RES PTG ANX DEP

STR 23.075 14.677

EC 96.469 11.363 0.056

PSS 64.916 10.019 0.002 0.532***

RES 45.893 5.650 0.027 0.670*** 0.521***

PTG 21.658 4.615 −0.091 0.474*** 0.469*** 0.458***

ANX 7.216 6.525 0.508*** −0.146** −0.357*** −0.220*** −0.300***

DEP 6.431 6.247 0.513*** −0.199*** −0.369*** −0.254*** −0.330*** 0.870***

SOM 5.401 6.130 0.529*** −0.157*** −0.307*** −0.190*** −0.270*** 0.844*** 0.863***

STR, COVID-19-related life events (stressor); EC, emotional creativity; PSS, perceived social support; RES, regulatory emotional self-efficacy; PTG, posttraumatic growth;
ANX, anxiety; DEP, depression; SOM, somatization, the same below. **p < 0.01, ***p < 0.001.

FIGURE 1 | Results for the mediation model (all estimates are under the control of COVID-19 related life events and age).

health problems while making people grow from the COVID-
19 pandemic.

Mediation Analysis
Path analysis was used to test the hypothesized mediation model.
Scores from all variables were converted to z-scores before the
analysis. The coefficient of each path was significant under the

control of the COVID-19-related life events and age, except
emotional creativity on anxiety, depression, somatization, and
regulatory emotional self-efficacy on somatization (see Figure 1).
The direct prediction effects of emotional creativity on anxiety,
depression, and somatization were not significant. In contrast,
the direct prediction effect of emotional creativity on PTG was
significant. Therefore, we concluded that the last four models
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were complete mediating models, while the first model was a
partial mediating model. Moreover, based on 5,000 bootstrap
samples, bootstrap analysis showed that the total indirect effect
between emotional creativity and PTG [β = 0.256, SE = 0.053, 95%
CI = (0.159, 0.369)], emotional creativity and anxiety [β =−0.248,
SE = 0.042, 95% CI = (−0.335, −0.171)], emotional creativity
and depression [β = −0.234, SE = 0.039, 95% CI = (−0.317,
−0.162)], and emotional creativity and somatization [β =−0.176,
SE = 0.038, 95% CI = (−0.255, −0.105)] were significant.
All mediating effect estimations based on the non-parametric
bootstrap method are shown in Table 2. The results indicated
that both perceived social support and regulatory emotional self-
efficacy mediated the effects of emotional creativity on PTG,
anxiety, and depression, while only perceived social support
mediated the effect of emotional creativity on somatization.

DISCUSSION

In this study, we found that during the COVID-19 pandemic,
individual emotional creativity was significantly positively
correlated with individual perceived social support, regulatory
emotional self-efficacy, and PTG, while it was significantly
negatively associated with individual mental health problems
(e.g., anxiety, depression, and somatization), which is consistent
with previous studies (Averill, 1999; Lattifian and Delavarpour,
2012; Wang and Yan, 2017).

This study verified that the predictive effects of emotional
creativity on PTG were partly mediated by perceived social
support, regulatory emotional self-efficacy, and perceived
social support and regulatory emotional self-efficacy altogether;
predictive effects on anxiety and depression were all mediated by
perceived social support, regulatory emotional self-efficacy, and
perceived social support and regulatory emotional self-efficacy
altogether; and predictive effects on somatization were all

mediated by perceived social support. Our findings correspond
with the research of Orkibi and Ram-Vlasov (2019) that
emotional creativity can positively predict PTG and negatively
predict mental health problems. Moreover, Orkibi and Ram-
Vlasov (2019) found that creative self-efficacy mediated the
positive association between emotional creativity and PTG as
well as the negative association between emotional creativity and
mental health problems. In this study, we found that regulatory
emotional self-efficacy may play a similar role.

In terms of the intermediary model, perceived social support
is a subjective feeling of social support. Individuals with high
emotional creativity can take deep consideration of the emotions
and behaviors of other people and better tolerate emotional
conflicts within themselves or others (Averill and Thomas-
Knowls, 1991; Sun and Lu, 2009). Therefore, on the one hand,
individuals with high emotional creativity may be better at
exploring emotional support given by others; on the other
hand, these people are also more likely to establish emotional
connections with others because of their effectiveness and
sincerity in emotional expressions. Social support from others, as
a supplement to relieve emotions or stress, essentially constitutes
an emotional adjustment resource for individuals. For example,
some of the items in the MSPSS involve emotional support from
the people around (e.g., “There is a special person with whom
I can share my joys and sorrows” and “I get the emotional
help and support I need from my family”). Individuals who
know that they have such resources may be more confident
in emotional adjustment, thereby improving their regulatory
emotional self-efficacy, ultimately promoting their PTG and
improving their mental health.

In terms of negative posttraumatic outcomes, we found that
although anxiety, depression, and somatization were all mental
health problems, the internal mechanisms of emotional creativity
in predicting them were not the same. A possible explanation
is that anxiety and depression are highly related to emotions,

TABLE 2 | The estimates of indirect effects and the 95% confidence intervals of the estimates (all estimates are under the control of COVID-19-related life
events and age).

Indirect effect β SE 95% LLCI 95% ULCI

EC→PSS→SRG 0.135 0.043 0.057 0.223

EC→RES→SRG 0.099 0.037 0.029 0.180

EC→PSS→RES→SRG 0.021 0.009 0.007 0.042

Model 1 total indirect effect 0.256 0.053 0.159 0.369

EC→PSS→ANX −0.177 0.032 −0.238 −0.116

EC→RES→ANX −0.058 0.032 −0.129 −0.001

EC→PSS→RES→ANX −0.012 0.007 −0.030 −0.001

Model 2 total indirect effect −0.248 0.042 −0.335 −0.171

EC→PSS→DEP −0.164 0.029 −0.224 −0.111

EC→RES→DEP −0.058 0.031 −0.124 −0.002

EC→PSS→RES→DEP −0.012 0.007 −0.029 −0.001

Model 3 total indirect effect −0.234 0.039 −0.317 −0.162

EC→PSS→SOM −0.138 0.028 −0.197 −0.085

EC→RES→SOM −0.032 0.028 −0.088 0.022

EC→PSS→RES→SOM −0.007 0.006 −0.021 0.004

Model 4 total indirect effect −0.176 0.038 −0.255 −0.105
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while somatization is also emotionally related, but it is more
self-imperceptible; therefore, the mechanisms of predictive effect
are different. Another theory may be needed to explain how
emotional creativity affects somatization.

This study explored the impacts and mechanisms of emotional
creativity on individual posttraumatic outcomes in grave public
health events and provided theoretical and empirical support
regarding the impact of emotional creativity on individual
stress responses, making contributions to understanding the
relationship between emotional creativity and posttraumatic
outcomes and supporting the social construction theory of
emotion. Besides, research in the context of magnitude of
public health events, for one thing, can compensate for the
deficiency of most previous studies on PTG that were limited
to a certain kind of disease or early traumatic experiences.
Moreover, it complements the relevant evidence of influencing
factors and mechanisms of PTG in the case of disastrous
outbreaks. Therefore, the study attested that emotional creativity
can reduce mental health problems caused as a result of
grave public health emergencies and bring more PTG to
individuals, suggesting that researchers can help citizens keep
physically and mentally healthy during the period of grave public
health emergencies by improving their emotional creativity. At
present, the COVID-19 pandemic is still rampant worldwide;
therefore, it is of great clinical significance to explore solutions
to the pandemic.

There are several limitations to this study. First, the sample
size of this study was small, and we used convenience sampling,
which may have affected the statistical power and external validity
of this study. In the future, we expect to expand the sample
size and improve the sampling method based on this study to
improve the statistical power and external validity. Second, this
study only discusses the chain-mediating role of perceived social
support and regulatory emotional self-efficacy as intermediary
variables. It still needs further explorations to find out whether
other variables affect the process and whether the mediating
variables are regulated by other variables. Third, this study
is a cross-sectional study. Thus, the results only confirm the
relationship between the variables at the relevant level. In the
future, researchers can explore the relationships among variables
on a larger time scale, taking a cross-lagged design, longitudinal

study, or other methods to further determine the relationship
among variables and the possible dynamic process.
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With the outbreak of the COVID-19 crisis, the public keeps getting epidemic-related
information on the media. News reports on the increasing number of fatalities have
exposed individuals to death, which causes negative emotional experiences such as
tension, anxiety, and fear. This study aimed to investigate whether creativity could serve
as an anxiety-buffer when mortality is salient. Based on previous findings, the present
study utilized type of creative task and personal search for meaning as moderators. In
Study 1, a 2 (mortality salience: absent, present) × 2 (type of creative task: benevolent,
malevolent) between-subject design was utilized, and 168 subjects were randomly
assigned to four experimental conditions. In Study 2, 221 subjects were recruited.
The experimental procedure was similar to Study 1, except that the priming paradigm
of mortality was changed and search for meaning was included as an additional
moderating variable. State anxiety was measured as the dependent variable in both
studies. Results of Study 1 showed that, while the benevolent creative task could buffer
anxiety in the mortality salience condition, the malevolent creative task did not have the
same effect. Furthermore, there was a significant interaction between mortality salience,
type of creative task, and search for meaning in life on anxiety. In Study 2, the buffering
function of benevolent creativity was more intense for participants with a higher level
of search for meaning. Together, these findings reveal the influence of different types
of creative tasks on individual anxiety levels under death priming conditions and the
moderating effect of search for meaning in this relationship. Further, they suggest the
need to focus on the role of creativity in terror management.

Keywords: mortality salience, benevolent creativity, malevolent creativity, anxiety, search for meaning, COVID-19

INTRODUCTION

Since the end of 2019, the novel coronavirus epidemic has grown into a major global public
health event. Owing to the declaration of the World Health Organization (WHO), the COVID-
19 outbreak is characterized as a “pandemic” because it is increasingly spreading across the
globe. This raging epidemic not only poses a great threat to public health and property but it
also presents hidden risks to public mental health (Zhou, 2020). One of the major psychological
threats associated with COVID-19 is terror and anxiety related to mortality (Courtney et al., 2020).
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From the perspective of the terror management theory, the
present study aimed to investigate the role of creativity
in buffering the anxiety caused by mortality salience, by
distinguishing between benevolent and malevolent creativity.
Furthermore, we explored whether individual differences in the
level of search for meaning in life moderate the anxiety-buffering
effect of creativity.

Like all animals, humans have a survival instinct; however,
humans’ intellect makes them aware of their inevitable death. The
conflict between this awareness and the motivation to survive has
the potential to cause terrifying anxiety and a series of adverse
effects (Greenberg et al., 2008; Juhl and Routledge, 2016). In
everyday life, scenes, pictures, and words related to death (such
as the death of a loved one, media coverage of death, or storylines
involving death scenes on television) are likely to evoke deep
fears of death. During the COVID-19 outbreak, individuals from
all walks of life showed a passionate concern over this crisis.
As the confirmed cases and deaths continued to increase, and
the discussion about the epidemic became more widespread,
the public was inevitably exposed to death-related information
or situations. This, in turn, may activate their awareness of
mortality and further evoke negative emotional outcomes such as
anxiety and fear (Courtney et al., 2020). A survey of 515 Chinese
residents showed that both anxiety and awareness of mortality
were high during the COVID-19 epidemic (Fu, 2020). Song et al.
(2020) analyzed data from 1,453 Chinese participants collected
during the outbreak and found that death threats significantly
increased individuals’ conformity consumption behavior. To
manipulate perceived death threat, Ulqinaku et al. (2020) asked
participants to recall the high morbidity and mortality of this
novel coronavirus, and found that this perception influenced
their unhealthy consumption behavior. Furthermore, mortality
salience, and the emotional and behavioral responses it causes,
have been examined extensively in other public emergencies such
as Ebola (Arrowood et al., 2017), swine flu (Bélanger et al.,
2013), food safety incidents (Li et al., 2015), and terrorist attacks
(Das et al., 2009; Fischer-Pressler et al., 2019). Therefore, it is
important to examine the effects of death threat during major
public events such as the COVID-19 pandemic, and to identify
ways to alleviate the anxiety caused by death awareness.

The terror management theory (Rosenblatt et al., 1989) was
developed to explore how individuals regulate fear of death, and
to explain the influence of death on emotion, cognition, and
behavior. The theory suggests that, to escape the anxiety caused
by mortality salience, individuals devise elaborate psychological
defense mechanisms that help them obtain a sense of value and
meaning, and a sense of symbolic immortality (Greenberg et al.,
1994). Most studies have focused on two defenses: adherence
to cultural worldview and self-esteem enhancement. On the
one hand, reminders of mortality increase individuals’ need to
espouse their cultural worldview. Previous research has found
that awareness of death leads individuals to express more hostility
toward those who violate their moral code and who criticize
their culture (Greenberg et al., 1990; Florian and Mikulincer,
1997). On the other hand, mortality salience also promotes more
self-esteem striving behaviors (Schmeichel et al., 2009) such as
the tendency to estimate higher future financial success (Kasser

and Sheldon, 2000) and holding fewer regrets about the past
(Rudert et al., 2015). Some scholars also regard the search for a
close relationship as a new defense mechanism, and they propose
that investing in intimate relationships could buffer existential
anxiety (Mikulincer et al., 2002). It’s worth mentioning that
the above empirical findings are mainly based on the mortality
salience hypothesis in terror management theory, which asserts
that, if a psychological structure serves to buffer individuals from
thoughts of their own death, priming individuals with death
reminders would increase their reliance on that psychological
structure (Florian et al., 2002). The buffering function of defense
mechanisms on existential anxiety could also be examined from
the perspective of the anxiety buffer hypothesis, which suggests
that the activation of certain mechanisms in a mortality salience
condition could satisfy the individual’s terror management need,
and thus circumvent the impact of death threat. Studies have
found that the prior threat or strengthening of worldview
faith and self-esteem could moderate mortality salience effects
(Schimel et al., 2007; Abeyta et al., 2014).

Creativity refers to the production of novel and practical
ideas (Amabile, 1996). In most empirical research, creativity
is viewed as an end goal and is studied as a dependent
variable (Kaufman, 2018). However, with the expansion of the
field of creativity research, scholars are increasingly concerned
about the potential role of creativity in personal growth. For
instance, researchers have found that creativity has a positive
effect on coping with trauma (Forgeard, 2013; Forgeard et al.,
2014) and on increasing sexual appeal (Lange and Euler,
2014). Previously, several studies have examined the role of
creativity during mortality salience, but they reported conflicting
findings. Arndt et al. (1999) conducted three sub-studies to
understand the adverse psychological consequences of creative
behavior when participants were reminded of death. Their
results suggested that, following mortality salience priming,
participants’ engagement in a creative task stimulated both guilt
and an effort to reestablish social connections. They argued that
creative action is always associated with breaking the routine,
and therefore, it may be viewed as threatening to prevailing
social norms, which do not conform to individuals’ pursuit
after mortality salience. Therefore, completing a creative task
might exacerbate mortality salience effects. Routledge (2005) also
found that participating in creative tasks after mortality salience
decreased individuals’ exploration tendency and they exhibited
low openness to experience. In contrast, some studies suggest that
creative behaviors could buffer the mortality salience effect. For
instance, Routledge and Arndt (2009) found that participating in
a creative task facilitated the exploration of cultural worldviews in
response to thinking about death. Similarly, Xu et al. (2013) found
that, following mortality salience manipulation, participants who
wrote about past creative endeavors showed significantly lower
death-thought accessibility than did those who wrote about past
spending experiences. Based on previous research, it is evident
that the relationship between creativity and the impact of death
awareness may be influenced by a boundary condition. Therefore,
the present study focused on the moderating function of creative
behavior in the mortality salience effect by examining the role of
benevolent and malevolent creativity separately.
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Some studies have provided evidence for possible moderators
in the role of creativity in terror management. For instance,
Arndt et al. (2005) found that, following mortality salience,
participants who engaged in a creative task experienced less guilt
when they received feedback that emphasized their conformity
as compared to when they received neutral feedback. Sligte et al.
(2013) indicated that, when participants recognized legacy as
the product of creativity, they showed more originality after
being reminded of death as compared to when legacy was not
involved. All these results suggest that when creativity is given
extra meaning, or when the perception of creativity as being
contrary to the mainstream social values is removed, it may serve
as an anxiety-buffer during mortality salience.

Drawing upon previous research findings, the present study
assumed that the valence of creativity may play an important
role. Since the dark side of creativity was first outlined (McLaren,
1993), the topic of the valence of creativity has generally
attracted public attention. In addition to being original and
useful, creativity is also goal-oriented; hence, it may be directed
toward either doing good or evil (Clark and James, 1999).
Specifically, malevolent creativity refers to creativity generated
for negative purposes, such as deliberate intent to harm others
or damage others’ interests for self-benefit (Cropley et al., 2008),
while benevolent creativity is associated with benevolent ends.
According to the terror management theory, mortality salience
increases the need for a meaningful self and for adherence to the
cultural worldview, which could be achieved by participating in a
benevolent rather than malevolent task. Especially in the Chinese
cultural context, social connectedness is valued highly. Therefore,
engaging in an interpersonal, friendly benevolent creative task
could be viewed as a way to achieve meaning, thus buffering
the anxiety aroused by death awareness. In contrast, malevolent
creativity is generally regarded as an immoral behavior that is
harmful to others. This could threaten inherent values and ethics,
and could therefore increase anxiety in individuals experiencing
mortality salience. Thus, we predicted that there would be
a significant interaction between mortality salience and the
type of creative task. Benevolent creativity, but not malevolent
creativity, has an anxiety-buffering function in death-related
conditions (Hypothesis 1).

Moreover, the mortality salience effect could also be
moderated by personal search for meaning in life, which refers
to the strength, intensity, and activity of individuals’ desire
and efforts to establish and/or augment their understanding
of the meaning, significance, and purpose of their life (Steger
et al., 2008). Search for meaning is recognized as the main
component of individual motivation, and it has been proven
to have a moderating effect in the relationship between the
presence of meaning and life satisfaction (Steger et al., 2011).
Steger et al. (2011) further suggested that search for meaning
behaves like a schema that could increase the salience of meaning-
relevant information, and it provides original ways to understand
individuals’ efforts to establish meaningful lives. If benevolent
and malevolent creative tasks could be, respectively, regarded
as a way to obtain or threaten meaning following mortality
salience, their influence on anxiety may be moderated by search
for meaning. Thus, we predicted that the impact of creative tasks

on the mortality salience effect varies based on the level of search
for meaning in life. The interaction between mortality salience
and the type of creativity on anxiety is more intense in higher
meaning-seeking individuals (Hypothesis 2).

STUDY 1

In Study 1, we aimed to investigate whether different types of
creativity could buffer the anxiety induced by exposure to news
related to deaths during the COVID-19 epidemic.

Methods
Participants
According to the calculations conducted using G∗Power 3.1 (Faul
et al., 2007), a sample of at least 146 individuals is required
to detect a moderate-size effect (f = 0.25) and power (1-
β = 0.85). Considering the unstable factors in the experiments,
we recruited 181 college students, of which 168 remained
after deleting participants who did not read the materials as
carefully as required (52 males and 116 females; ranging from
undergraduates to doctoral candidates, Mage = 21.78 years,
SDage = 2.09 years).

Procedure and Materials
The experiment adopted a 2 (mortality salience: present,
absent) × 2 (creative task: benevolent, malevolent) between-
subjects design, and it was conducted online. Following a brief
instruction about the experiment, participants were randomly
assigned to two conditions for manipulating mortality salience
(Das et al., 2009). In the mortality salience condition (henceforth
referred to as “MS present condition”), participants read a news
report about the death toll and subsequent outbreak trend of the
COVID-19 epidemic. while in the MS absent condition, the news
content was about the negative impact of COVID-19 on tourism.
Both materials selected outbreak-related issues to better extract
the impact of death awareness. Then, they were asked to write
their feelings about this report and to answer a question related
to the news to ensure that they had read it carefully.

Next, they completed a creative task (benevolent or
malevolent), and evaluated the difficulty level and their level of
goodwill or malice in this task using three 11-point Likert items
(0 extremely low–10 extremely high). In the benevolent creative
task, participants were told that the non-profit organization they
administrated was experiencing a critical funding shortage, and
they should come up with as many creative ideas for quickly
raising money and helping the organization tide over this funding
shortage. In the malevolent creative task, the organization was
described as a profit-making company that was competing with
one other company for acquiring a potential customer. As the
customer had high moral requirements, if he knew that the
other company’s president had once been an alcoholic, he would
choose to partner with the participant’s company (see Appendix).
Participants were asked to generate as many creative ways to
subtly leak this information to the customer (Clark and James,
1999). Moreover, the creative task could also serve as a filler to
lengthen the delay after the presentation of the news report, in
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order to better observe the distal effect of mortality salience. In
the next step, participants completed the state anxiety scale (SAS)
(Spielberg, 1983) as a measure of the dependent variable.

Results and Discussion
The descriptive statistics of anxiety among four experimental
groups are shown in Table 1. First, we conducted an independent
sample t-test to check for the manipulation effectiveness of
benevolent and malevolent creative tasks. Analyses showed that
participants in the benevolent creativity group perceived more
kindness (M = 8.70, SD = 1.80) than did those in the malevolent
group (M = 5.02, SD = 2.33), t(166) = 11.435, p < 0.001,
cohen’s d = 1.765. Meanwhile, participants in the benevolent
creativity group showed significant lower perception of malice
(M = 2.54, SD = 1.55) as compared to those in the malevolent
group (M = 7.15, SD = 2.05), t(166) = −16.477, p < 0.001,
cohen’s d = −2.543. On applying the Bonferroni correction, the
cutoff for both significance levels were still less than 0.001. The
results indicated that the manipulation of the type of creative task
was effective. For the manipulation check pertaining to mortality
salience, we conducted a word frequency analysis of participants’
thoughts on the news through ROST 6.0, and counted 20 most
frequently occurring words (Klackl and Jonas, 2019). Participants
in the MS present group use more words related to death (e.g.,
life, virus, death, fatality rate, infection), while those in the
MS absent group regularly used death-unrelated words (e.g.,
tourism, economy, industry). This suggests that the manipulation
of mortality salience was successful, and that the news in the MS
present condition provoked more thoughts about death. There
was no significant difference in anxiety scores between male
and female participants, t(166) = −0.683, p = 0.496, cohen’s
d = −0.114, thus, gender was not included in the follow-
up analysis.

Then, a two-way analysis of variance (ANOVA) was
conducted on the anxiety level of participants in different
manipulation conditions, with perceived difficulty of the creative
task as a covariate. There was no significant main effect of
mortality salience, F(1,163) = 0.137, p = 0.712, or the type
of creative task, F(1, 163) = 2.551, p = 0.112. As predicted,
the interaction between the two independent variables was
significant, F(1,163) = 10.621, p = 0.001, ηp

2 = 0.061, 1-β = 0.900.
The simple effect analysis revealed that, in the benevolent
condition, the MS present group reported less anxiety than

TABLE 1 | Descriptive statistics of anxiety scores under different
experimental conditions.

MS-absent MS-present

Benevolent creative task

M 41.70 36.90

SD 9.34 11.38

n 43 41

Malevolent creative task

M 39.24 44.88

SD 9.71 10.98

n 42 42

FIGURE 1 | Interaction between mortality salience and type of creativity
(Study 1).

did those in the control group, F(1,163) = 4.167, p = 0.043,
ηp

2 = 0.025. In the malevolent condition, the MS present group
reported more anxiety than did those in the control group,
F(1,163) = 6.588, p = 0.011, ηp

2 = 0.039 (see Figure 1).
Thus, it appears that after the activation of mortality

salience by reading specific news reports, creativity could
serve as an anxiety-buffer when it was endowed with positive
intentions. However, creative tasks that aimed to gain an unfair
advantage or damage others did not serve such a function.
To some degree, this result is in accordance with a previous
finding that amplified concerns about mortality inhibited self-
directed creativity but promoted community-directed creativity
(Routledge et al., 2008).

STUDY 2

Study 1 verified that reading the news report about the death toll
of COVID-19 could activate mortality salience in participants,
and that the valence of creativity interacts with mortality
salience. However, irrelevant variables in news materials were not
controlled strictly in this experiment. To further clarify the role
of creativity in the mortality salience effect, Study 2 conducted a
typical manipulation of mortality salience and introduced search
for meaning as an additional moderating variable.

Method
Participants
From previous research, the effect size of three-way interaction
related to mortality salience is 0.04 (Perach and Wisman, 2016).
According to the calculations conducted using G∗Power 3.1, a
sample of at least 199 is required (f 2 = 0.04, 1-β = 0.8). A total
of 234 college students were recruited online. For testing whether
the participants carefully response to the items, we adopted a
trap question (e.g., please choose “absolutely not” for this item).
After excluding participants who did not pass the trap question,
the final sample size for this study was 221 (73 males, 148
females; ranging from undergraduates to doctoral candidates,
Mage = 22.72 years, SDage = 3.94 years). Each participant was
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randomly assigned to one of four conditions and was paid at the
end of the experiment.

Procedure and Materials
This online study applied the same 2 (mortality salience: present,
absent) × 2 (creative task: benevolent, malevolent) design and
experimental procedure as in Study 1, but there were two
changes. First, we turned to a typical paradigm for mortality
salience priming (Rosenblatt et al., 1989). The MS present group
required participants to respond to the following two open-ended
questions: “Please briefly describe the emotions that the thought
of your own death arouses in you” and “Jot down, as specifically
as you can, what you think will happen to you physically as
you die and once you are physically dead.” Participants in MS
absent group were asked, “Please briefly describe the emotions
that the thought of your own dental pain arouses in you”
and “Jot down, as specifically as you can, what you think will
happen to you physically when you are experiencing dental
pain.”

Second, we introduced search for meaning in life as a
moderating variable, and measured it using the Chinese version
of the Meaning in Life Questionnaire-Search (MLQ-S) (Steger
et al., 2006; Gan and Liu, 2010), which consists of four items
(Cronbach’s α = 0.872 in the present study). The scale includes
items such as “I’m looking for something that makes my life feel
meaningful.” Each question is rated on a seven-point Likert scale
ranging from absolutely untrue to absolutely true.

Results and Discussion
As in study 1, the word frequency analysis was conducted
for the manipulation check of mortality salience. Participants
in the MS present group write more words related to
death (e.g., body, death, stiff, soul), while those in the
MS absent group used more dental pain-related words (e.g.,
toothache, teeth, pain, dentist). The results suggested that the
manipulation of mortality salience was successful. Moreover,
there was no significant difference in anxiety (t(219) = −0.773,

p = 0.440, cohen’s d = −0.111)and search for meaning in life
(t(219) = −0.467, p = 0.641, cohen’s d = −0.067) between male
and female participants, thus, gender was not included in follow-
up studies.

We coded mortality salience (absent = 0, present = 1) and
creative tasks (benevolent = 0, malevolent = 1). To analyze the
effect of mortality salience, valence of creativity, and search for
meaning in life on anxiety, we conducted a hierarchical linear
regression. In the first step, difficulty (centered) was entered as a
control variable; in the second step, mortality salience (dummy
coded), type of creative task (dummy coded), and search for
meaning in life (centered) were entered the regression. In the
third step, we added the two-way interaction, and in the final
step, the three-way interaction was included in the regression. As
shown in Table 2, in the second step, the main effect of mortality
salience (β = 0.014, t = 0.229, p > 0.05) and search for meaning
in life (β = −0.064, t = −1.039, p > 0.05) were not significant,
the main effect of valence of creativity was significant (β = 0.192,
t = 3.091, p = 0.002). In the third step, no two-way interaction
was significant. In the fourth step, as predicted, the inclusion
of the three-way interaction increased the power of the model
in explaining the variance in anxiety (1R2 = 0.025, p = 0.009),
and there was a significant interaction between mortality salience,
creative task, and search for meaning in life (β = 0.384, t = 2.630,
p = 0.009).

To further examine the three-way interaction, we applied
the SPSS PROCESS macro on Model 3 (three-way interaction)
(Hayes, 2013). Figure 2 illustrates the interaction between the
three variables on controlling for difficulty. The MS × CT
interaction was significant only in participants with a higher
level of search for meaning in life (+SD), B = 9.128, t = 2.287,
p = 0.023, 95% confidence interval (CI) [1.258, 16.997], and for
these participants, completing a benevolent creative task could
significantly buffer the anxiety experienced in the MS present
condition, B = −5.639, t = −1.998, p = 0.047, 95%CI [−11.202,
−0.076]. For the participants with lower search for meaning
(−SD), the interaction between mortality salience and creative

TABLE 2 | Results of the hierarchical regression (Study 2).

Predictors Step 1 Step 2 Step 3 Step 4

β SE β SE β SE β SE

Constant 0.71 1.21 1.40 1.38

Difficulty 0.41*** 0.34 0.37*** 0.34 0.38*** 0.35 0.36*** 0.34

MS (present = 1) 0.01 1.41 −0.02 1.97 −0.01 1.94

CT (malevolent = 1) 0.19** 1.43 0.16 2.06 0.14 2.03

SML −0.06 0.18 0.02 0.32 0.20 0.37

MS × CT 0.06 2.83 0.06 2.79

MS × SML −0.07 0.36 −0.34* 0.54

CT × SML −0.04 0.36 −0.30* 0.52

MS × CT × SML 0.38** 0.72

R2 0.165 0.207 0.211 0.236

1R2 0.165 0.042 0.004 0.025

1F 43.302 3.772* 0.384 6.918**

MS, mortality salience; CT, creative task; SML, search for meaning in life. *p < 0.05, **p < 0.01; **p < 0.001.
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FIGURE 2 | Three-way interaction between mortality salience (MS), creative task and search for meaning (SML) on anxiety, after controlling for difficulty (Study 2).

task no longer existed, B = −5.924, t = −1.482, p > 0.05, 95%CI
[−13.802, 1.953].

These results supported Hypothesis 2 and provided additional
evidence for the existential buffering function of benevolent
creativity and for the role of search for meaning as a boundary
condition. The anxiety-buffering effect of benevolent creativity
was not observed in all participants. Only in those with
a higher level of search for meaning in life, completing a
benevolent creative task circumvented the anxiety aroused by
mortality salience. Further, completing a malevolent creative task
intensified the mortality salience effect. Hofer (2013) also found a
similar result, that for participants with high search for meaning
in life, mortality salience increased appreciation of a meaningful
film in comparison to the control group.

GENERAL DISCUSSION

The present research incorporated the current context of
COVID-19 and examined the role of creativity in the mortality
salience effect within the framework of the terror management
theory. Overall, the results of two studies support the hypothesis
that the moderating role of creativity in the mortality salience
effect depends on its valence and on the level of personal
search for meaning. The first study applied COVID-19-related
news reports to manipulate mortality salience to simulate real-
life exposure to information about death. The results showed
that benevolent creativity could buffer the anxiety aroused by
reading a death-related news report, while malevolent creativity
could not. In Study 2, we replaced the death awareness priming
paradigm with classic priming, which was more commonly
utilized, to focus more precisely on the mortality salience
effect. Additionally, we included search for meaning in life as
a moderator to explore its interaction with mortality salience
and valence of creative tasks on state anxiety. Results revealed
that, only among participants with high levels of search for

meaning, the benevolent creative task was associated with
reduced anxiety in the MS present condition as compared to the
control condition.

Our findings are partially consistent with the assumption of
the terror management theory, and the views of Arndt et al.
(2005) and Sligte et al. (2013), that creativity emphasizes self-
pursuit and breaking the routine, which is not in accordance
with the need for the maintenance of social bonds and faith
in an inherent cultural worldview following mortality salience.
However, when this rebellious view of creativity is removed
(e.g., the goal of creative behavior is in line with mainstream
values or is beneficial for maintaining social ties) or creativity is
assigned extra meaning (e.g., a legacy), engaging in creative tasks
no longer threatens these needs. Instead, it serves as a means
of obtaining meaning to buffer the anxiety-arousing effects of
mortality salience. This might explain why benevolent creativity
has an anxiety-buffer function following mortality salience and
malevolent creativity does not.

Furthermore, the present findings on the effect of searching
for meaning are in line with the moderating role reported by
Hofer (2013). It is plausible that individuals who have an intense
tendency to search for meaning in life may perceive the meaning
in creative activities more accurately, and thus, they would
utilize it to protect themselves from the anxiety rooted in the
contemplations of mortality. On the other hand, individuals with
low search for meaning in life would be more insensitive when
facing the mortality reminder or the creative task, which leads to
a non-significant interaction between mortality salience and type
of creative task on anxiety.

Theoretical and Practical Implications
In general, the findings of this study add to the existing literature
on the terror management theory and creativity in several
ways. First, creativity is often regarded as an outcome variable,
and previous research has mostly focused on the influence
of environmental or personal factors on creative performance.
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As Kaufman (2018) proposed, besides understanding how
individuals can become creative, future empirical studies also
need to examine how creativity can help them achieve positive
outcomes. The present study explored the role of creativity
in buffering the anxiety caused by mortality salience, and
provided empirical evidence for understanding the positive role
of creativity in personal growth, and in maintaining physical and
mental health. Furthermore, considering previous controversial
findings about the role of creativity in mortality salience,
this study introduced the valence of creativity and search for
meaning in life as moderator variables to clarify the boundary
conditions involved in this relationship. The results provide a
new perspective that explains the inconsistent findings obtained
by previous studies, and further contribute to research on
terror management.

The present study also has several practical implications.
The spread of COVID-19 may activate individuals’ awareness
of death and further trigger a series of emotional, cognitive,
and behavioral responses. Based on this reality, the present
study aimed to explore whether creative behavior could serve
an anxiety-buffering function in the context of mortality
salience by distinguishing creative tasks as benevolent and
malevolent. Our results not only provide important implications
for developing personal outbreak responses and collective
psychological interventions during the COVID-19 epidemic, but
also provide a theoretical basis for future responses to major
public emergencies. The findings suggest that, when individuals
experience a death threat, participation in benevolent creative
activities may provide meaning and value, which may in turn
reduce the anxiety evoked by mortality salience. Moreover,
personal traits should also be considered when discussing the role
of creativity in the mortality salience effect. In the present study,
after initiating death awareness, benevolent creativity showed a
stronger anxiety buffer effect for participants with a high level of
search for meaning in life. These results indicate that individual
characteristics should be considered carefully while developing
psychological services, which may improve their effectiveness.

Limitations and Prospects
Although this study explored the role of mortality salience,
valence of creative tasks, and search for meaning in life on
anxiety, it had several limitations. First, all participants in the
study were college students; further studies could explore the
role of creativity in the mortality salience effect among a broader
group of participants, such as the elderly or children, to increase
the generalizability of the present results. Second, the main effect
of death awareness on anxiety was not significant in both studies.
This finding may have been influenced by the countervailing
effect of benevolent and malevolent creativity. In future studies, a

control group without a creative task could be added to derive a
better explanation for this result. Third, in the present study, the
role of creative process, rather than creative outcome in terror
management was concerned. Another direction for future study
is to consider the mortality salience’s effect on the performance
of benevolent and malevolent creativity, to further discuss how
the valence of creativity matters in terror management. As for
the content of the creative task, it’s also necessary to develop
more real-world problem-solving tasks to cover a variety of
benevolent and malevolent situations in life. Last but not the
least, the present study chose anxiety as the dependent variable,
but the outcome variables of mortality salience are by no means
limited to anxiety. Future studies could investigate the impact
of creativity on the mortality salience effect from a variety
of research perspectives, such as customer behavior, health-
related behavior, and decision-making. Future research could also
examine the role of collaborative creative activities.
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APPENDIX

Instructions for the Creative tasks
Benevolent creativity: Please imagine that you are in position of authority in a non-profit organization. Recently, the organization is
experiencing a serious shortage of funds and can hardly afford activities. Only when sufficient funds are raised as soon as possible,
can the organization meet its obligations and complete ongoing projects, so as to better serve the public interest. How to quickly raise
funds for the organization in a short time? Please generate as many creative ways as you can (the plans don’t need to be written in
detail, just express them clearly).

Malevolent creativity: Please imagine that you are in position of authority in a profit-making organization. The organization is now
competing fiercely with one other company for a potential customer. The customer is a morally focused person, and if he knows the
other company’s president had once been an alcoholic, he would award the contract to your organization. However, the point is not
to let the customer know that you leaked this information. How to tell the customer about your competitor’s drinking problem
without exposing yourself? Please generate as many creative ways as you can (the plans don’t need to be written in detail, just
express them clearly).
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Currently due to the COVID-19 pandemic, young people are experiencing a decrease in
self-efficacy and an increase in mental illness. Though previous studies have shown that
self-efficacy and divergent thinking training are positively related, little is known about
the impact of divergent thinking training on self-efficacy and emotions. Therefore, our
study seeks this answer to support teenagers injured psychologically during disastrous
periods. We randomly assigned 70 students to a 2 (time: pretest, post-test) × 2 (groups:
divergent thinking training, controlled) mixed design. Participants in the experimental
group were given a 9-day divergent thinking training with the theme of “writing down 10
novel functions of the mask,” while those in the control group spent 10 min each day
recording what they ate. The self-efficacy, anxiety, depression, and stress of two groups
were measured before and after training. Results showed that, compared to the control
group, self-efficacy ceased decreasing while anxiety decreased for the experimental
group. These findings confirm the positive effect of divergent thinking on teenagers.
Implications and limitations are discussed.

Keywords: divergent thinking, COVID-19, self-efficacy, emotion, teenagers

INTRODUCTION

The outbreak of the novel coronavirus disease 2019 (COVID-19) began in December
2019 in Wuhan, Hubei, China. On January 30, 2020, it was declared a public health
emergency of international concern by the World Health Organization (National health
commision of the People’s Republic of China, 2020b). COVID-19 is highly infectious and
can be transmitted via respiratory droplets and close contact (National health commision
of the People’s Republic of China, 2020c). Most infected patients have exhibited fever,
cough, headache, and other symptoms (Huang et al., 2020). Through August 19, 2020,
China is still in the pandemic period, with 84,895 confirmed cases and 4,634 deaths
(National health commision of the People’s Republic of China, 2020d).

Due to the COVID-19 pandemic, teenagers have experienced different degrees of psychologically
adverse reactions. By conducting an online survey, researchers found that people aged 12–21.4 years
scored higher on the IES-R scale (measuring PTSD symptoms) than those aged 49.6–59 years
(Wang et al., 2020). Similarly, Duan et al. (2020) conducted a survey among young people aged
7–18 years in mainland China, and the results demonstrated that adolescents (aged 13–18 years)
exhibited higher degrees of anxiety than children (aged 7–12 years). Furthermore, their research
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showed that children and adolescents suffered more clinical
depression symptoms, reaching 22.28% during the COVID-19
pandemic, compared to 13.2% when measured during a normal
time (Stewart and Sun, 2007).

Self-efficacy, a belief in one’s ability to achieve a desirable
outcome, was proposed by Bandura (1977). Several studies
have proved that self-efficacy is effective in reducing stress and
generating coping strategies for individuals facing stressful life
events (Saccinto et al., 2013; Marceron and Rohrbeck, 2019;
Ringeisen et al., 2019). During the COVID-19 pandemic, self-
efficacy has played a positive role in maintaining optimism and
mental health (Garris and Fleck, 2020; Kebede et al., 2020;
Tabernero et al., 2020). Garris and Fleck (2020) found that when
required to study online during COVID-19 period, students
with high self-efficacy evaluated more positive about online
courses. Despite of positive role of self-efficacy in coping with
stressful events, those events in turn could damage self-efficacy.
Saigh et al. (1995) conducted a research on adolescents aged
13, and found that those with PTSD had lower self-efficacy.
A total of 393 Israeli veterans completed several questionnaires
conducted by Ginzburg et al. (2003); the results showed that those
injured in war had low self-efficacy. Alexander and Ward (2018)
explained that people facing disasters exhibit low coping ability
and physiological responses (i.e., sweat and pain), which reduces
self-efficacy.

Terror management theory (Greenberg et al., 1986;
Pyszczynski et al., 1990) posited that individuals are vulnerable
to external threat. However, people can minimize terror and
protect their mental health by maintaining self-esteem (self-
efficacy). Anxiety, specifically, can be lowered accompanied
by the maintenance of self-efficacy. The finding of Garnefski
et al. (2002) demonstrated that teenagers are more vulnerable
to psychological problems facing disasters, because their coping
strategies are fewer compared to adults, which manifests as more
rumination and less positive reappraisal of situations. Thus, it
is imperative to support young people during this tough period
and to rebuild their mental health.

Divergent Thinking and Emotions
A variety of theories and models have posited that cognition
drives emotion. According to Ellis’ ABC theory (Ellis, 1984,
1991), what a person believes or how he/she interprets external
events ultimately results in his/her corresponding emotions
and behaviors. This implies that cognition mediates between
the activating event and the recipient’s reactions. Bar (2009)
proposed that associative processing promotes positive emotions
by preventing rumination. He explained that associations enable
people to envision what could happen in the future, thereby
alleviating negative emotions brought about by uncertainty.
Among cognitive processes, divergent thinking, which is thinking
from diverse directions (Guilford, 1956), is generally used to
measure potential in creativity (Runco, 2017). Previous studies
have shown that divergent thinking influences emotions: Akbari
Chermahini and Hommel (2012) found the positive effect of
divergent thinking on emotions, while Liknaitzky et al. (2018)
showed that lack of divergent thinking or cognitive rigidity was
correlated with depression. However, gaps in research remain and

require further study. First, these studies were cross-sectional,
leaving the long-term effect of divergent thinking unexamined.
Second, these studies did not examine how divergent thinking
exerts effect on specific emotion. Instead, they merely identified
the correlation between divergent thinking and emotions, and
tested the effect of divergent thinking on general emotions. Third,
materials selected previously were not used to target a specific
issue. For example, researchers merely asked participants to list
various uses for items, which could be replaced by other items
without affecting results. This study hypothesizes that people’s
negative emotions (i.e., depression, stress, and anxiety) caused by
the COVID-19 pandemic can be eliminated or alleviated through
repeatedly disrupting negative association with masks.

More specifically, a mask currently represents the presence of
the virus, social distance, and alienation from strangers. Thus,
asking people to formulate other functions for a mask is assumed
to effectively prevent negative attitudes toward a mask as well as
toward the virus; this protects their mental state. Furthermore,
divergent thinking training enables people to divert attention
away from focusing on the negativity about COVID-19 spread by
news and media, as ruminative thought is a confirmed predictor
of emotion disorders (Smith and Alloy, 2009; Wilkinson et al.,
2013; Ruscio et al., 2015).

Divergent Thinking and Self-Efficacy
Previous studies that investigated the relationship between
divergent thinking and self-efficacy mainly focused on how
the latter impacts the former. Kharkhurin (2017) illustrated
that creative self-efficacy (belief about one’s creative ability)
contributed positively to divergent thinking by conducting
tests on divergent thinking, fluid intelligence, and creative
self-efficacy. Similarly, Puente-Díaz and Cavazos-Arroyo (2017)
conducted several tests including divergent thinking, creative
self-efficacy, and imagination, drawing the same conclusion as
Kharkhurin. Besides the confirmed effect of creative self-efficacy
on divergent thinking, some studies examined how creativity
training promoted creative self-efficacy (Mathisen and Bronnick,
2009; Byrge and Tang, 2015). For instance, Meinel et al. (2019)
conducted creativity training lasting several months and found
enhancement of creative self-efficacy. Similarly, Byrge and Tang
(2015) implemented a complex creativity training program that
consists of five sections, and the results showed increase in both
creative self-efficacy and creativity ability. In summary, these
studies examined the positive effect of creative self-efficacy on
divergent thinking and the positive effect of creativity training
on creative self-efficacy. However, whether divergent thinking
impacts general self-efficacy remains unknown. According to
social cognitive theory, an external stimulus impacts self-
efficacy via cognitive appraisal; hence, self-efficacy reflects how
threatening an event is compared to an individual’s coping
ability (Bandura, 1977; Benight and Bandura, 2004). Bandura
(1977) and Benight and Bandura (2004) proposed that self-
efficacy could be improved by lowering the perception of threat,
which allows for the promotion of self-efficacy through divergent
thinking. Accordingly, we believe that attaching various functions
to masks decreases the perceived threat associated with masks
and increases self-efficacy.
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In our study, we adopt divergent thinking training, asking
participants to list as many uses for masks as possible. We
investigate whether divergent thinking exerts a positive effect
on teenagers’ self-efficacy and emotions. Based on Ellis’ ABC
theory, social cognitive theory, terror management theory, and
previous studies, we hypothesize that participants’ self-efficacy
will increase, while negative emotions (i.e., anxiety, stress, and
depression) will decrease after divergent thinking training.

MATERIALS AND METHODS

Participants
Before the study, we used G∗Power3.1 (Faul et al., 2007) software
to estimate the sample size required for the study. Assuming that
a moderate effect was obtained, f = 0.25, and power = 0.95, it
would take at least 54 participants to detect significant intra-and
inter-group interactions in the repeated measurement analysis of
variance, that is, 27 in each group.

Figure 1 shows the procedure and the number of participants
recruited in each phase of this study. At the beginning of this
study, 70 participants were recruited by three experimenters
based on random sampling. The participants were all from a
randomly selected middle school in Wuhan who volunteered
for this study. All participants were randomly assigned to an
experimental group (divergent thinking group) (n = 35) and
a control group (n = 35). They completed the background
information questionnaire, the Self-Efficacy Scale, and the
Depression-Anxiety-Stress Scale (T1) on August 6, 2020.
Afterward, the experimental group completed a divergent
thinking training task, while the control group completed a
“writing down what to eat” task. Nine days after the end of
the intervention (August 14, T2), all participants completed
the post-test to assess their self-efficacy, anxiety, depression,
and stress levels.

In the post-test, five participants dropped out in the divergent
thinking training group and four participants in the control

FIGURE 1 | The illustration of the procedure of this study.

group. Thus, 61 participants came into analysis, with 30 in the
divergent thinking training group and 31 in the control group.
This number of participants met the basic needs of sample size.

During the pandemic, to avoid exposure to virus, the whole
study was conducted online by three experimenters (graduate
students). In this study, a single-blind setting was adopted; none
of the participants had any knowledge of the distribution and
purpose of the study, and none had participated in similar
studies before. The procedure of this study was reviewed
and approved online by the Ethics Review Committee of our
community. Due to the quarantine protocols imposition, it was
not convenient to print out and sign a written informed consent
form, so all participants provided online oral informed consent
before the test.

Intervention Procedure
During the intervention process, the divergent thinking training
group was asked to list 10 novel functions for the mask.
The instructions were as follows: “Please write down 10 novel
functions for the mask (please fill in as much as possible within
10 min) (hint: the system will automatically jump to the next page
in 10 min. Thank you for your participation).” The control group
was asked to write down 10 kinds of food eaten that day. The
instructions were as follows: “Please write down the food you ate
today (please fill in as much as possible within 10 min) (hint: the
system will automatically jump to the next page in 10 min. Thank
you for your participation).” Considering the end time of the
three meals for middle-school students, the training started at 8
pm every day, and the entire training lasted 9 days. All operations
were carried out using an online questionnaire due to pandemic
isolation. The minimum filling time of the questionnaire was
3 min, and the longest filling time was 10 min, for the purpose
of carefully writing and not searching for answers.

The procedure of our study was strictly based on existing
studies (Clapham, 1997). The divergent thinking training
procedure refers to “Osborn’s checklist” in the method of
conceptual skills proposed by Clapham (1997). To meet the actual
situation of the COVID-19 pandemic and match the operation
procedures of the control group, this study simplified Osborn’s
checklist and defined that the theme of divergent thinking
training was “Please write down 10 novel functions for the mask.”

In this study, the General Self-Efficacy Scale (GSES) and the
Depression-Anxiety-Stress Scale (from DASS-21) were adopted
to evaluate self-efficacy, anxiety, depression, and stress level of
middle-school students before and 9 days after the experiment.
Since the participants were all middle-school students randomly
selected from the same school, the demographic variables were
balanced between groups.

General Self-Efficacy Scale (GSES)
The Chinese version of the GSES was first used by Zhang and
Schwarzer (1995) among freshmen in Hong Kong, China, and
was later revised and translated into a simplified version by Wang
in 2001. The scale is primarily used to measure the self-confidence
of individuals when they encounter difficulties and is scored on
a five-point Likert scale, with each item scoring from 1 to 5.
Our study selected four items, including “If I try my best, I can
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always solve the problem,” “I am confident that I can effectively
deal with anything unexpected,” “If I make the necessary efforts,
I will be able to solve most of the problems,” and “When I am in
trouble, I can usually think of some ways to deal with it.” For each
item, participants were required to answer 1 = very inconsistent,
2 = relatively inconsistent, 3 = general, 4 = more consistent, and
5 = very consistent. The higher the score, the higher the level
of general self-efficacy. In the samples of this study, the internal
consistency Cronbach’s alpha coefficients of the scale were 0.817
(T1) and 0.878 (T2).

Depression-Anxiety-Stress Scale (From DASS-21)
The Depression-Anxiety-Stress Scale was originally an anxiety,
depression, and stress scale compiled by Lovibond and Lovibond
(1995), and was later revised into a simplified Chinese version
by Gong et al. (2010). The scale was scored on a four-point-
Likert scale, with each item scoring from 1 to 4. In our study,
three items were selected to evaluate the anxiety subscale: (1) “I
was worried about situations in which I might panic and make
a fool for myself,” (2) “I was aware of the action of my heart in
the absence of physical exertion,” and (3) “I feel scared without
any good reason.” To assess the level of depression, the following
items were selected: (1) “I do not seem to feel any happiness or
comfort at all,” (2) “I do not think I have anything to look forward
to in the near future,” and (3) “I feel depressed.” The following
items for assessing stress levels were selected: (1) “I find it difficult
to start learning on my own initiative,” (2) “I feel I have consumed
a lot of energy,” and (3) “I cannot tolerate anything that prevents
me from continuing my study.”

For each item, participants were required to answer “1 = not
consistent, 2 = sometimes consistent, 3 = often consistent, and
4 = always consistent.” The higher the score, the higher the level
of anxiety, depression, and stress. In the samples of our study,
the internal consistency Cronbach’s alpha coefficients of the scale
were 0.876 (T1) and 0.865 (T2).

RESULTS

To investigate whether there was a difference between groups
before the manipulation, multivariate analysis of variance was
conducted, taking groups as independent variables, while gender,
self-efficacy, anxiety, depression, and stress at T1 were the
dependent variables. The results showed that the total effect of
group was not significant, Wilks’ Lambda = 0.930, F(5,55) = 1.057,
p = 0.386. As presented in Table 1, further univariate analysis
showed that there was no difference between two groups on self-
efficacy, anxiety, depression, and stress in T1. We also conducted
a chi-square test on the gender distribution of the two groups,
and the results showed that there was no significant difference
χ2 (2) = 0.403, p = 0.525. In this paper, the data were analyzed
through SPSS 21.

To analyze the impact of divergent thinking training on self-
efficacy, anxiety, depression, and stress, we first used the group
(divergent thinking training group vs. control group) as the
between-subject variable while the measurement (T1 vs. T2) as
the within-subject variable to conduct the repeated measurement

TABLE 1 | Comparison of the two groups in T1.

Independent
variable

Experimental
group (n = 30)

Control group
(n = 31)

F(1,59) p ηp
2

M (SD) M (SD)

Self-efficacy 12.67 (0.50) 12.71 (0.49) 0.004 0.951 0.000

Anxiety 5.57 (0.38) 6.55 (0.38) 3.373 0.071 0.05

Depression 5.17 (0.37) 5.84 (0.36) 1.704 0.197 0.028

Stress 6.00 (0.39) 7.00 (0.38) 3.155 0.081 0.051

analysis of variance. In terms of self-efficacy, it was found that the
main effect of group was not significant F(1,59) = 1.072, p = 0.305,
and the main effect of measuring time was not significant
either, F(1,59) = 0.277, p = 0.601. However, the interaction was
significant, F(1,59) = 7.458, p = 0.008, ηp

2 = 0.112. As shown
in Figure 2, further simple effect analysis showed that the self-
efficacy of the control group in the post-test was lower than that
of the pretest, F(1,59) = 5.392, p = 0.024, ηp

2 = 0.084, which did
not occur in the experimental group, F(1,59) = 2.392, p = 0.127.

In terms of anxiety, it was found that the main effect of
group was significant, F(1,59) = 6.741, p = 0.012, ηp

2 = 0.103,
indicating that the level of anxiety in the control group was higher
than that of the experimental group. The main effect of time
was not significant, F(1,59) = 0.845, p = 0.362; the interaction
was significant, F(1,59) = 5.937, p = 0.018, ηp

2 = 0.091. Further
analysis showed that anxiety of the control group at T1 was higher
than that at T2, F(1,59) = 5.725, p = 0.020, ηp

2 = 0.088. In contrast,
the experimental group showed no difference, F(1,59) = 1.132,
p = 0.292. In Figure 3, it can be easily seen that anxiety of
the control group increased, while that of the experimental
group did not differ between T1 and T2. Meanwhile, we also
found that these two groups did not differ on anxiety in T1,
F(1,59) = 3.373, p = 0.071; however, in T2, the control group
was more anxious than the experimental group, F(1,59) = 9.748,
p = 0.003,ηp

2 = 0.142. As for depression and stress, neither the
main effects of measuring time and group nor the interaction was
significant, ps > 0.1.

Considering that depression and anxiety (T1: r = 0.67, T2:
r = 0.62) and stress and anxiety (T1: r = 0.60, T2: r = 0.65) were
highly related, we conducted multivariate analysis of covariance
to avoid magnification of α error. We analyzed the buffering
effect of divergent thinking on anxiety, taking group as the
independent variable, self-efficacy, anxiety, depression, and stress
in T2 as dependent variables, and gender, anxiety, depression,
and stress in T1 as covariates. The results showed that after
anxiety, depression, and stress in T1 were controlled, the group
effect was significant, Wilks’ Lambda = 0.859, F(5,55) = 2.896,
p = 0.044, ηp

2 = 0.141. Further univariate analysis based on
p correction (p = 0.05/2) showed that significant group effects
were found on anxiety, F(1,55) = 7.534, p = 0.008 < 0.025,
ηp

2 = 0.120. Therefore, after controlling gender, grade, as well as
scores on anxiety, depression, and stress at T1, the anxiety score
of the experimental group was significantly lower than that of the
control group. However, no significant group effect was found
in depression and stress response F(1,55) = 0.555, p = 0.459,
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FIGURE 2 | Self-efficacy of two groups before intervention (T1) and 9 days
after intervention (T2). The error line represents the standard error.
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FIGURE 3 | Anxiety of two groups before intervention (T1) and 9 days after
intervention (T2). The error line represents the standard error.

F(1,55) = 1.062, p = 0.307, which confirmed the results of the
repeated measurement analysis of variance.

DISCUSSION

In our research, we aim to help teenagers solve their psychological
problems during the COVID-19 pandemic. Specifically, we
conducted a 9-day divergent thinking training and found that the
experimental group’s level of anxiety was lower and self-efficacy
was higher than that of the control group; meanwhile, stress and
depression were not impacted by our manipulation.

The Impact of Divergent Thinking on
Self-Efficacy
Consistent with previous literature (Saigh et al., 1995; Ginzburg
et al., 2003), the results showed that self-efficacy of the control
group was lower at T2 than T1. Benight and Bandura (2004)
proposed that an individual’s appraisal of threat reflected both
the nature of the activating stimulus and her/his coping ability.
This suggests that once a person feels control over the threat,
he/she would not be frightened by it. Disasters place people
in situations where they experience a sense of helpless, and lower
their self-efficacy by causing death of family members and friends
and damage of properties. Besides cognitive appraisal of external
stimulus, Alexander and Ward (2018) mentioned that people in

danger exhibited some physiological responses such as sweat
and pains, which could be viewed as a sign of poor coping
capability by individuals, thereby leading to a decrease in their
self-efficacy. As we know, COVID-19 is highly infectious and
hard to cure, and it has caused a decrease in self-efficacy among
people including our participants, due to its wide range of impact
and serious destruction.

In contrast, self-efficacy of the experimental group maintained
after 9-day divergent thinking training, which confirmed the
effectiveness of our manipulation. As mentioned above, self-
efficacy is an appraisal of one’s ability to cope with external
stimuli. A person with high self-efficacy tends to perceive threat
as benign, ruminate less, and stay away from emotional distress
(Benight and Bandura, 2004). In contrast, emotional arousal can
impair people’s self-efficacy, since people experiencing strong
emotions are more likely to exhibit tension and anxiety when
facing threat (Bandura, 1977). Accordingly, Bandura (1977)
proposed that self-efficacy could be improved by eliminating
emotional arousal to threat. He also mentioned that systematic
desensitization was especially effective in reducing fear and
enhancing self-efficacy, which presented scary things when
people were relaxed (Wolpe et al., 1973). In our research,
participants in the experimental group were required to list
functions for mask. Mask initially represented a threatening thing
due to its association with COVID-19 virus, and thinking of it
spontaneously induced a sense of scare. As manipulation went
on, continuous exposure to mask lowered participants’ arousal
to it, which helped restore self-efficacy. It is particularly worth
mentioning that the self-efficacy of the experimental group did
not increase; rather, it ceased decreasing. Attempting to lower
participants’ perception of threat associated with masks was an
indirect way to cope with the COVID-19 pandemic, compared
to more active preventive behaviors like hand washing and
social distancing (Kebede et al., 2020; Tabernero et al., 2020).
Nevertheless, our manipulation did lower participants’ fears,
which kept their mental state from deteriorating.

The Impact of Divergent Thinking on
Emotions
Parallel with previous literature (Akbari Chermahini and
Hommel, 2012; Liknaitzky et al., 2018), our results showed
a decrease in anxiety of experimental group, confirming the
positive effect of divergent thinking on emotion. As indicated in
Akbari Chermahini and Hommel (2012), performing divergent
thinking training might boost dopamine level, which triggers
positive emotions.

Generally, a decrease in anxiety of experimental group
can be attributed to two aspects. First, according to Terror
management theory (Greenberg et al., 1986; Pyszczynski et al.,
1990), anxiety is induced when people are aware of mortality
and vulnerability facing external threats. Being conscious
of self-efficacy, which reaffirms an individual’s values and
significance, can help lower anxiety induced by self-awareness.
Accordingly, as self-efficacy maintained for the experimental
group, it is unsurprisingly to see a decrease in anxiety
accompanied. Second, ruminative thought, paying attention to
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negative emotions repeatedly after experiencing stressful events,
predicts negative emotions such as anxiety and depression
(Nolen-Hoeksema, 2000; Wilkinson et al., 2013; Ruscio et al.,
2015). Ruminators keep searching for answers about why
negative events happen to them and stay alert to environment
around, which contributes to anxiety (Nolen-Hoeksema, 2000).
Associative process, pointed out by Bar (2009), could reduce
anxiety in two ways. First, Nolen-Hoeksema (2000) attributes
people’s anxiety to their uncertainty about question they are
searching for, while association enables people to predict and
minimize such uncertainty, thereby decreasing anxiety. Second,
association allows ruminators to divert their attention away
from indulging on negative aspects of experience. In our study,
we asked participants in experimental group to list functions
for mask, which broadened their thoughts and interrupted
rumination. Moreover, attaching various functions to mask
allowed participants to convert negative information associated
with mask into positive, thus instilling a sense of optimism into
them and decreasing anxiety.

Unexpectedly, divergent thinking training exerted no effect
on depression or stress. According to findings of Liknaitzky
et al. (2018), though divergent thinking is correlated with
depression, stimulus included in divergent thinking program
should be designed appropriately to guarantee its relation with
depressotypic thinking. This might be the reason why depression
did not decrease in our study, since our training program
is a standard form of divergent thinking task, which does
not target a specific emotion. Nevertheless, our results were
in line with some literature (Morgan and Harris, 2015; Duan
et al., 2020), which show a positive effect of manipulation on
anxiety but not stress or depression. This divergent result might
lie in different natures among these three variables. Though
highly correlated, depression, stress, and anxiety are distinct
indicators of emotion (Lovibond and Lovibond, 1995; Moscati
et al., 2016). As Lovibond and Lovibond (1995) indicated, a
person exhibiting depression has low self-esteem and decreased
interest in pursuing goals in life. However, anxiety reflects
how a person perceives a threat, and stress indicates how
easily a person can become frustrated. COVID-19, as a highly
infectious virus, concerns the general public rather than targets
a specific person. Accordingly, people are likely to be more
sensitive on an anxiety index rather than on a depression
or stress index.

Theoretical Implications
Our research contributes to existing studies in several ways.

First, our study confirms the positive impact of divergent
thinking on emotion (Akbari Chermahini and Hommel, 2012;
Liknaitzky et al., 2018). In addition, Akbari Chermahini and
Hommel (2012) demonstrated how divergent thinking task
positively affects general emotions, and our results expand
their findings by showing how divergent thinking training
contributes to the alleviation of anxiety specifically. However,
depression and stress did not decrease after manipulation, despite
of confirmed correlation between depression and divergent
thinking (Liknaitzky et al., 2018). Thus, researchers need to
identify different mechanisms underlying these three variables,

and more studies need to be conducted to examine the effect of
divergent thinking on different components of emotions.

Second, previous studies have mainly focused on how self-
efficacy influences divergent thinking (Kharkhurin, 2017; Puente-
Díaz and Cavazos-Arroyo, 2017), and our research extends those
findings by showing the positive effect of the latter on the former,
implying a reciprocal relationship between divergent thinking
and self-efficacy. According to Bandura’s social cognitive theory,
lowering the perception of threat allows for an increase in self-
efficacy, and the core of divergent thinking training—come up
with functions for certain items—could lead to change in one’s
perception of external stimulus.

Third, as part of creativity training, divergent thinking
could enhance general self-efficacy, rather than merely promote
creative self-efficacy in the field of creativity (Mathisen and
Bronnick, 2009; Byrge and Tang, 2015; Meinel et al., 2019).
In our research, we chose divergent thinking training rather
than creativity training as the manipulation; however, we believe
creativity training could be effective in promoting self-efficacy
and lowering anxiety. Since creativity training is comprised of
more diverse training programs (Birdi, 2007; West et al., 2012;
Fink et al., 2015), it might play a role in lowering depression and
stress, which has not been achieved in our study.

Practical Implications
The outbreak of the COVID-19 pandemic has caused physical
and mental illness for many people (National health commision
of the People’s Republic of China, 2020a) and has triggered
psychological hazards such as anxiety and depression to those
uninfected (Mamidipalli et al., 2020; Mohindra et al., 2020).
Therefore, it is of great practical significance to help people cope
with psychological problems surrounding the pandemic.

The results of our study are of great practical significance
to middle-school students who have experienced a decrease in
self-efficacy and an increase in anxiety during the COVID-
19 pandemic.

First, our manipulation needs no requirement for time
or place—teenagers can be trained whenever necessary. This
implies important practical values, since most people have been
required to stay at home during the pandemic, conducting
complex training programs becomes impossible. Furthermore,
divergent thinking training has a standard form (i.e., generation
of functions for items), which allows for efficient manipulation
and minimal random errors.

Second, we prove that people’s negative mental state could
be alleviated by disrupting negative associations with things that
scare them. Compared to adults, teenagers have fewer coping
strategies for emergency situations and are more vulnerable to
mental illness (Garnefski et al., 2002), due to limited experience.
Thus, equipping teenagers with more positive thoughts effectively
protects their self-efficacy and gives them confidence to cope with
unfamiliar circumstances.

Third, our results show that divergent thinking can lead to a
decrease in anxiety but not stress or depression. This highlights
that despite of high correlation, anxiety, depression, and stress are
distinct variables, and they are sensitive to different interventions.
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Accordingly, practitioners should adopt appropriate intervention
programs based on which negative emotion induced in disasters
or emergency situations.

Limitations and Suggestions for Future
Research
Although our study provides valuable evidence for the impact
of divergent thinking training on self-efficacy and anxiety, some
limitations need to be addressed. First, due to the COVID-
19 pandemic, our training was conducted online, randomly
selecting a middle school in Wuhan and recruiting volunteers.
Therefore, the external validity of results remained in doubt,
since the severity of the COVID-19 pandemic is different across
regions. Specifically, Wuhan has been affected more seriously
than other cities, leading to more PTSD symptoms in people.
Therefore, we suggest that future researchers conduct training in
other regions to determine if the results can be replicated. Also,
since all participants are from a middle school, we recommend
researchers conduct studies in other age group. Second, due
to the isolation policy during the COVID-19 pandemic, we
merely conducted online training which raised difficulties for
us to hold some variables constant (e.g., social support and
physical activity). Thus, we recommend that future researchers
adopt face-to-face training and strictly control variables that
might impact anxiety, depression, stress, and self-efficacy. Third,
though we chose masks as materials used in divergent thinking
training, the whole program is a standard form of divergent
thinking task. Accordingly, this program might have effect on
some emotions but not others, since it was not designed to target
specific one. In order to eliminate one specific negative emotion,
more elaborate divergent thinking programs need to be designed.
Fourth, in order to prevent the influence of repeated measures,
we conducted our training immediately after the pretest and did
not conduct a middle test. We recommend that future researchers
conduct the test three times to obtain more precise results. In
addition, as the effect size of self-efficacy (ηp

2 = 0.112) and anxiety
(ηp

2 = 0.091) is relatively small, we suggest that practitioners
combine divergent thinking training with other trainings to
support people in disaster and rebuild their mental health.

CONCLUSION

Our work contributes to existing literature on divergent thinking
by examining how it impacts self-efficacy and emotions. More
specifically, our results reveal that divergent thinking training
effectively buffers against decrease in self-efficacy and increase
in anxiety among teenagers. Practically, considering that most
teenagers are currently under the threat of the COVID-19

pandemic, our findings offer an effective way to enable them to
cope with a negative mindset.
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Hod Orkibi*
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This article presents the framework and explores the measurement, correlates, and
outcomes of creative adaptability (CA), proposed here as the cognitive–behavioral-
emotional ability to respond creatively and adaptively to stressful situations. Data
collection was in April 2020, during the peak of the outbreak of the Coronavirus
pandemic (COVID-19) in Israel. In Study 1, a sample of 310 adults completed the
newly developed CA scale, as well as spontaneity, openness to experience, creative
self-efficacy, and well-being measurements. The results of exploratory and confirmatory
factor analyses corroborated the 9-item CA scale’s theorized underlying construct. The
scale’s validity and reliability were also supported. Exploratory analyses suggested that
the association between CA and well-being was mediated by creative self-efficacy and
that CA may buffer the impact of individuals’ concern about Coronavirus on their well-
being. In Study 2, short-term longitudinal data based on a sample of 71 students
suggested that CA may predict lower psychological stress over time. Support for the
CA scale’s internal consistency reliability was obtained and its test–retest reliability was
established. Overall, the results shed light on this new construct as a potential protective
factor. Implications for theory, research, and practice are discussed.

Keywords: creativity, adaptation, adaptability, well-being, stress, COVID-19, Corona virus, psychodrama

INTRODUCTION

In times of crisis such as the COVID-19 pandemic, people’s personal protective factors are highly
consequential to their well-being (Chen and Bonanno, 2020). Creativity as a personal protective
factor has generally received little attention compared to studies on the creativity–psychopathology
association and studies on finalized creative outcomes such as ideas (creative thinking), solutions
(problem solving), or products (scientific, artistic), possibly due to the fact that such measurable
outcomes lend themselves more readily to empirical investigations (Kaufman, 2017). The purpose
of this article is to introduce creative adaptability (CA), defined here as the personal ability to
generate new and effective cognitive–behavioral–emotional responses to stressful situations. The
discussion of the CA framework and measurement is followed by data collected in two studies on
adults, during the peak of the outbreak of the Coronavirus pandemic in Israel. The results shed light
on this new construct as a potential protective factor, informing not only theory and research but
also directions for practice.
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CREATIVITY AND WELL-BEING

Whereas the link between creativity and mental illness has
been studied for decades (Kaufman, 2014; Thys et al., 2014;
Martín-Brufau and Corbalán, 2016), humanistic scholars and
positive psychologists have long argued for a link between
creativity and well-being indicators such as adjustment, optimal
functioning, and health. For example, J. L. Moreno, the founder
of psychodrama, suggested that creativity is essential for adapting
to life changes and unexpected challenges (Moreno and Moreno,
1944). He posited that “people must be creative in order to
survive” (Moreno, 1964, p. 158) and that for creativity to emerge
it needs to be catalyzed by spontaneity (Moreno, 1955, p. 365).
Moreno defined spontaneity as a pro-creative catalyzing state
of readiness that propels “the individual toward an adequate
response to a new situation or a new response to an old
situation” (Moreno, 1953/1993, p. 42, emphases added). The
adequacy of a response is a function of its suitability to the
requirements of a given situation (Moreno, 1972/1994, p. 93),
whereas the newness of a response refers to being “fresh,
novel, creative, in the here and now, not fore-ordained or
predetermined, but arising out of the immediate situation. . .”
(Moreno, 1969, p. 213). Carl Rogers (1961) viewed creativity as an
underlying motivational force for growth, and creative behaviors
as satisfying and self-actualizing. Maslow (1962) believed that
creativity facilitates self-actualization and is related to greater
spontaneity, self-acceptance, unity, integration, and synergy
within a person. Positive psychologists have classified creativity
as cognitive character strengths under the virtues of wisdom and
knowledge (Peterson and Seligman, 2004) and have specifically
referred to creativity as the ability to generate ideas or behaviors
that are recognizably original, novel, surprising, or unusual, as
well as adaptive.

Studies have shown that creative tendencies, measured as
openness to experience, correlate negatively with mortality and
poor health (Ferguson and Bibby, 2012; Turiano et al., 2012)
and that creative self-efficacy (i.e., an individual’s self-belief in
his/her ability to be creative when required by a situation;
Tierney and Farmer, 2002) correlates positively with adaptive
posttraumatic growth and mental health (Orkibi and Ram-
Vlasov, 2019). In his extensive discussion of creativity and
health, Runco (2007) concluded that creativity is associated with
adaptability, which he termed “one of the most powerful concepts
in the creativity literature” (p. 161). There is growing evidence
that high creativity is related to low stress and to the capacity
to adapt and cope (Runco, 2014). Simonton (2002) used the
term “adaptive originality” to define creativity, and Cropley
(2006) stated that without being “adapted to reality” creativity
is “only quasicreativity or pseudocreativity” (p. 391). Overall,
there are consistent indications of a link between creativity,
adaptability, and well-being.

CREATIVE ADAPTABILITY

The bipartite standard definition of creativity suggests that
creativity is the ability to generate outcomes that are both

new (or original, unusual, unique) and effective (or adaptive,
appropriate, suitable, useful) (Runco and Jaeger, 2012). However,
new and effective are relative concepts. Whereas creative ideas,
solutions, or products are often judged as new and effective
by experts in a given domain (Kaufman and Baer, 2012),
who is best suited to judge the newness and effectiveness of
personal psychological “products” such as cognitive, behavioral,
and emotional responses?

The answer to new seems straightforward: new, rather than
routine or habitual, is defined from the individual’s perspective.
That is, something is considered new from an internal frame of
reference in comparison to the individual’s own past experiences
in context. This idea echoes Runco’s (1996, 2011) theory of
personal creativity, where creativity does not necessarily require
an external frame of reference. Rather, “it relies on the individual’s
own personal logic, with personal criteria for the usefulness and
originality of a solution” (Runco, 1996, p. 5). A response can
be considered as effective if it maximizes positive outcomes and
minimizes negative outcomes. However, Averill (2005) stressed
that because effectiveness is a relative concept, a response that is
effective for one individual may be ineffective or even deleterious
for the group and vice versa. Furthermore, a response that is
considered effective or beneficial in the short term may eventually
prove ineffective or harmful in the long term and vice versa.
Thus, the effectiveness of a response may sometimes be subject
to retrospective reevaluation because it may depend as much
on hindsight as on foresight (Averill et al., 2001; Averill, 2005).
This view coincides with Smith and Smith’s (2017) “1.5” criterion
model of creativity, where novelty is the “1” criterion and “0.5”
indicates that to be considered creative, an idea only needs to have
the potential to be useful or effective (hence 0.5 and not 1), rather
than having already demonstrated its usefulness of effectiveness.
When applied to CA, the 0.5 criterion suggests that a response,
at minimum, should have the potential to be effective, namely,
the likelihood of being beneficial for individuals who experience
stress in a given context.

Creative efforts are often motivated by the perceived need
to solve a problem or deal with tension and stress. Runco
(1999) noted that the perceived need for adaptation depends
on subjective personal interpretations of experiences, which
may motivate a person to adopt new cognitions, emotions,
and behaviors. For example, the COVID-19 pandemic has
forced teachers worldwide to adapt to online teaching (König
et al., 2020; Moorhouse, 2020; Scull et al., 2020). However,
whereas one teacher may interpret this new situation as a
threatening and stressful challenge and may stick to tried
and true teaching methods that are however inappropriate for
online teaching, another teacher may perceive this challenge
as an exciting opportunity to embrace innovative methods to
creatively adapt to the new situation. In addition, tension and
stress may arise although there is little or no input from the
environment. This can take the form of intrapersonal tension
between logical inferences and emotions, between contradicting
emotions, or between imaginative ideas and evidence (Runco,
1999). Moreover, the need to adapt may arise proactively, in
response to perceived intrapersonal tension, and/or reactively, in
response to perceived external–environmental tension or stimuli.
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That is, the source of the tension, disparity, or disequilibrium
can be internal and/or external to the person. This notion
is consistent with theories on individual adaptability, where
adaptability is seen as an individual difference that varies across
people and influences how they interpret and behave across
situations (Ployhart and Bliese, 2006).

Importantly, creativity and adaptability are related but distinct
constructs. One key difference between the two is that creativity
necessitates novelty, unconventionality, and non-conformity,
whereas in some cases conformity and compliance are the
optimal adaptable response (Runco, 1999). Thus, adaptability
may sometimes preclude creativity (Cohen, 2012). Creativity
can also be maladaptive when it brings about destructive
consequences to the self and others. This is often referred to
as “the dark side of creativity” or “malevolent creativity” that
may involve criminal behavior (Cropley et al., 2010). Likewise,
poor adaptability in the form of the “crazy artist” and “mad
genius” stereotypes suggest a link between extreme creativity and
psychopathology (Simonton, 2014).

Both creativity and adaptability are often related to
psychological flexibility, which involves the ability to adapt
to various situational demands and reconfigure mental resources
(Kashdan and Rottenberg, 2010). Torrance (1995) defined
creativity as the ability to think in an original and flexible way
to solve problems and adapt to real-life situations. Cohen (2012)
suggested that mature creativity may enable adaptation through
internal transformation of the self. This internal transformation
requires sensitivity to one’s self, openness, and willingness to
modify the present experience, effortful and active adaptation of
perceptions, and tolerance of uncertainty or ambiguity. Attempts
to make sense of an uncertain situation may catalyze creative
thoughts and actions because “uncertainty typically requires us
to challenge our old assumptions and try new things” (Beghetto,
2019, p. 33).

It is worth underscoring the two ways in which CA differs
conceptually from the two related constructs of resilience and
coping. First, CA, by definition, involves the ability to generate
a novel response, whereas resilience does not; rather, resilience
involves the ability to bounce back (or recover) from adversity
in terms of a manifested return to a previous (rather than new)
level of functioning and performance (Windle, 2011). Second,
CA is situated within the context of a changed or stressful
situation, whereas resilience is usually situated within the context
of exposure to trauma, significant threat, or severe adversity
(Luthar and Cicchetti, 2000; Luthar et al., 2000). CA differs
conceptually from coping in that the former is defined by the
potential to generate an adaptive response. Conversely, some
conceptualizations of coping also consist of responses that are
potentially dysfunctional or maladaptive, such as disengagement
coping strategies that involve avoidance, denial, and passive
wishful thinking, which are generally not effective in reducing
distress in the long run (Carver and Vargas, 2011).

Thus, the construct of creative adaptability (CA) presented
here refers to one’s ability to respond creatively and adaptively
to stressful situations. More specifically, CA involves the ability
to generate personally new and effective cognitive, behavioral,
and emotional responses to stressful situations that may lead

to positive outcomes (hence the “1.5” criterion). Cognitive CA
refers to generating personally new and potentially effective
ideas, perspectives, and thoughts; behavioral CA refers to
executing personally new and potentially effective behaviors and
actions; and emotional CA refers to generating personally new
and potentially effective emotional reactions. Altogether, as in
cognitive–behavioral therapy (Beck, 2011; Azoulay and Orkibi,
2015), these three dimensions are theorized to be interrelated
and malleable and are therefore pertinent not only to theory and
research but also for practice, as suggested in section “General
Discussion.”

STUDY 1

Study 1 explored the measurement and correlates of CA of adults
in the stressful situation of the COVID-19 outbreak. Based on the
framework discussed above, the following were hypothesized:

Hypothesis 1: CA will positively correlate with CSE,
openness to experience, and spontaneity.

Hypothesis 2: CA will positively correlate with well-being.

Hypothesis 3: the association between CA and well-being
will be mediated by creative self-efficacy (CSE).

Hypothesis 4: CA will moderate the negative association
between concern about Coronavirus and well-being.

Materials and Methods
Sample and Procedure
In April 2020, a sample of 310 adults was recruited from an online
panel service, during the peak of the outbreak of the Coronavirus
pandemic (COVID-19) in Israel.

Because of prolonged countrywide lockdown orders, many
people were worried about purchasing enough food and
medication, and many suffered financial losses and experienced
distress (Pfefferbaum and North, 2020; Shapiro et al., 2020). The
sample was composed of 51% females, aged 18–84 (M = 41.6,
SD = 16.38), of whom 85% were born in Israel and the rest
in “other” countries. Of the total sample, 39% lived in the
center of Israel, 26% in the north, 19% in the south, 8% in
Jerusalem area, and 8% in the Sharon coastal plain area; 98% were
Jewish, 52% were secular, 31% traditional, 14% observant, and
3% ultra-orthodox. In the sample, 66% were married or living a
partner, 26% were single, 6% were divorced or separated, and 2%
were widowed. Most participants (61%) had children, and 62%
reported that their financial situation pre-COVID was “average,”
21% reported “below average,” and 17% reported “above average.”
Most participants (32%) had a bachelor’s degree, 25% had post-
high school vocational training, 22% had a high school diploma,
18% had a master’s degree, and 3% had a PhD.

This study was approved by the Ethics Committee for Human
Experiments at the University of __ (approval no. 397/16, as part
of a larger research project). Logging in to the survey platform
(Qualtrics) indicated consent and completion took about 20 min.
Since all questions were mandatory, there were no missing data.
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Measures
Creative adaptability
The CA scale was developed to capture participants’ cognitive–
behavioral–emotional abilities to respond creatively and
adaptively to stressful situations. The initial version included 15
items, but exploratory and confirmatory factor analyses yielded
a final 9-item version, as described in the Results section below.
Participants were asked: “please indicate to what extent each
of the following statements describes how you usually are in
stressful situations.” Items were rated on a 5-point scale from 1
(not at all like me) to 5 (very much like me).

Openness to experience
Trait creativity was measured on the 10-item openness to
experience subscale of the Big-5 questionnaire (John et al., 2008).
Participants were asked to indicate the extent to which they
agreed with each of the statements about how they see themselves,
on a scale from 1 (strongly disagree) to 5 (strongly agree). A sample
item is: “I see myself as someone who values artistic, aesthetic
experiences.”

Creative self-efficacy
CSE was measured on the 6-item creative self-efficacy scale
(Karwowski, 2016). Participants were asked to indicate the extent
to which they agreed with each of the statements on a scale from 1
(strongly disagree) to 5 (strongly agree). A sample item is: “I know
I can efficiently solve even complicated problems.”

Spontaneity
The tendency to be spontaneous was measured on a 5-item
subscale from a larger playfulness scale (Shen et al., 2014).
Participants were asked: “Please indicate to what extent each of
the following statements describes how you usually are.” Items
were rated on a scale from 1 (not at all like me) to 5 (very much
like me). A sample item is: “I often do unplanned things.”

Well-being
The World Health Organization’s 5-item Well-Being Index
(WHO-5) examines respondents’ health condition in the last
month, with higher scores indicating greater well-being (Topp
et al., 2015). Items are rated on a scale from 1 (never) to 5
(always). A sample item is: “I woke up feeling fresh and rested.”

Demographics and background
Data were collected on age, gender, religion, religiousness level,
area of residence, marital status, children, education level, and
financial status. The participants were asked “To what extent
have you been personally affected by the Coronavirus pandemic?”
and “How concerned are you about the Coronavirus pandemic?”
which were rated on a scale from 1 (not at all) to 5 (a great deal).

Data Analysis
The preliminary analyses consisted of an exploratory factor
analysis (FFA) and a confirmatory factor analysis (CFA) of the CA
scale. First, to increase general validity and to avoid overfitting of
the measurement model, the N = 310 sample was randomly split
into two groups using SPSS. v25, such that 50% of the participants
were randomly selected (n = 155) for the computation sample
(EFA training dataset) and the remaining participants (n = 155)

were placed in the cross-validation sample (CFA test dataset).
To robustly explore the factor structure of the initial 15 items,
several criteria were considered to determine the number of
factors (Pituch and Stevens, 2016). These included factors that (1)
had eigenvalues greater than 1, (2) were suggested by inspecting a
scree plot of eigenvalues, (3) had eigenvalues larger than expected
by chance as obtained by parallel analysis (Patil et al., 2008, 2017),
and (4) were conceptually coherent.

To assess the measurement model and construct validity, a
CFA was performed using Amos v25. Model fit to the data
was evaluated using the criteria of χ2/df ≤ 3, comparative fit
index (CFI) ≥ 0.95, Tucker–Lewis coefficient (TLI) ≥ 0.95,
root mean square error of approximation (RMSEA) ≤ 0.08,
and standardized root mean square residual (SRMR) ≤ 0.08
(Schreiber et al., 2006).

These indices were also used in structural equation modeling
(SEM) to test the theorized mediation model for the association
between CA as a latent variable and well-being. A robust
bootstrap method for testing indirect effects (i.e., mediation) was
employed with the confidence level set at 0.95 and bootstrap
bias-corrected samples set at 1,000. When zero is not within the
95% confidence interval (CI), the indirect effect is significantly
different from zero at p < 0.05, two-tailed (Preacher and Hayes,
2004, p. 722). Hayes’ (2018) SPSS PROCESS macro v3.4 (Model
1) was used to tested the moderation model.

Study 1 Results
Preliminary Analyses
Exploratory factor analysis
A statistically significant Bartlett’s test, χ2 = 1506.950, df = 105,
p < 0.001, and a Kaiser–Meyer–Olkin statistic (KMO = 0.902)
greater than its threshold value of.50 indicated that the data and
sample size were suitable for EFA (Hutcheson and Sofroniou,
1999). The EFA followed the principal axis factoring method
with Promax (kappa = 4) Oblique Rotation since the factors were
theorized to be correlated. The first run with 15 items produced
a 3-factor unforced solution according to Kaiser’s criterion of
eigenvalues greater than 1. The scree plot also indicated a 3-
factor solution. These three factors accounted for 45.8, 10.99,
and 5.14% of the total variance, and the overall scale explained
61.96% of the variance. Inter-factor correlations ranged from 0.48
to 0.63. Next, 6 items that had low loadings (< 0.40), loaded
similarly on more than one factor, or loaded on a factor that
made no theoretical sense compared to most items on that factor
were deleted. With the remaining 9 items, the Bartlett’s test was
statistically significant, χ2 = 897.320, df = 36, p < 0.001, and
KMO = 0.88. This second EFA produced a clear 3-factor solution
based on the eigenvalues and scree plot. The three forced factors
accounted for 55, 9, and 7% of the total variance, and the overall
scale explained 71% of the variance.

As seen in Table 1, the rotation sums of squared loadings
suggested that the factors were fairly similar in importance. In
addition, measurement convergent validity was demonstrated
with all items loadings above 0.60. Measurement divergent
validity was demonstrated with no cross-loadings of items and
inter-factor positive correlations ranging from 0.60 to 0.66, which
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TABLE 1 | Factor analysis results for the creative adaptability scale.

Items Factors

Bhv.CA Cog.CA Emo.CA Communality

Bhv.CA: When in a stressful situation, I adopt new behaviors that help me through it. 0.93 0.86

Bhv.CA: I behave in ways that are new to me to better deal with a stressful situation I am in. 0.86 0.80

Bhv.CA: I act in new ways to adapt to a stressful situation I am in. 0.78 0.74

Cog.CA: To overcome a stressful situation, I think of it from new perspectives 0.95 0.84

Cog.CA: When in a stressful situation, I think of it in a new way to better deal with it 0.76 0.64

Cog.CA: I come up with a number of original ideas to effectively deal with a stressful situation 0.66 0.54

Emo.CA: I generate new and more helpful emotions for dealing with a stressful situation. 0.81 0.70

Emo.CA: I respond emotionally in ways that are new to me to better tackle a problem. 0.78 0.60

Emo.CA: I adopt a new emotional response to better deal with a stressful situation. 0.71 0.66

Rotation sum of squared loadings 4.08 3.70 3.79

Factor correlations

–

0.60 –

0.66 0.60 –

CA, creative adaptability.

indicates that the factors were interrelated as theorized. As shown
in the left column in Table 1, the communalities (i.e., the total
amount of variance an item shares with all the other items in
the analysis) ranged from 0.54 to 0.86, suggesting that each item
was at least moderately and in some cases strongly related to
the set of factors.

Based on item content in relation to the theoretical basis of
the measurement, the first factor (3 items) was labeled behavioral
CA (Bhv.CA) with positive inter-item correlations ranging from
0.76 to 0.83. The second factor (3 items) was labeled cognitive
CA (Cog.CA), with positive inter-item correlations ranging from
0.58 to 0.73. The third factor (3 items) was labeled emotional
CA (Emo.CA) with positive inter-item correlations ranging from
0.62 to 0.67. Last, the 3-factor solution was also supported by
parallel analysis which indicated that the eigenvalues extracted
from this sample were larger than the eigenvalues from randomly
generated correlation matrices (Patil et al., 2008, 2017). Thus,
the EFA provided support for the three hypothesized interrelated
dimensions underlying the CA construct. Note that although the
questionnaire was originally written in Hebrew, the items listed
in Table 1 were translated by the author separately and another
researcher who have backgrounds in English and psychology,
and back-translation was conducted to ensure the accuracy of
the translation.

Confirmatory factor analysis
To confirm the measurement model, a CFA was performed with
the cross-validation sample (n = 155). Modification indices for
error correlations that statistically significantly improved the
model’s fit were included.

The goodness-of-fit indices for the 3-factor model were
χ2 = 56.349, df = 23, χ2/df = 2.45 (p < 0.01), TLI = 0.94,
CFI = 0.96, RMSEA = 0.097, SRMR = 0.034. The factor loadings
were large in magnitude, ranging from 0.68 to 0.94, indicating
that all the items converged meaningfully. The same goodness-
of-fit indices were detected for the 2nd-order model. Slightly
better goodness-of-fit indices were obtained for a single-factor

model: χ2 = 36.250, df = 21, χ2/df = 1.73 (p < 0.05), TLI = 0.97,
CFI = 0.98, RMSEA = 0.067, SRMR = 0.033. Overall, the results
indicated that all three models demonstrated good fit to the data
and that CA could also be measured as a more parsimonious
total score that reflects the latent CA construct underlying the
theorized interrelated cognitive–behavioral–emotional ability to
respond creatively and adaptively to stressful situations (the three
CFA models can be found in Supplementary Material).

Multigroup CFA tested the measurement invariance across
gender with the test data for the initial 3-factor model. Two
models were constructed for comparison: an unconstrained
model that posited a distinctive model for each gender group and
a fully constrained model that posited equality (i.e., invariance in
parameter estimates) between the gender groups (Byrne, 2016).
The results indicated that the constrained and unconstrained
models did not significantly differ in measurement weights
(p = 0.21), structural covariances (p = 0.34), or measurement
residuals (p = 0.30). Thus, the model was not significantly
different for males (n = 73) and females (n = 82). Similarly,
analysis with the entire sample of N = 310 indicated that the
constrained and unconstrained models did not significantly differ
for males (n = 151) and females (n = 159) in measurement weights
(p = 0.46), structural covariances (p = 0.60), or measurement
residuals (p = 0.75).

Reliability analyses and descriptive statistics
The means and standard deviations were computed for the
parsimonious total score of CA for the entire sample (N = 310).
Normality was assessed in several ways: evaluation of skewness
and kurtosis values, and visual inspection of histograms, stem
and leaf plots, box plots, and Q–Q plots. None of the variables
showed any substantial amount of skewness or kurtosis (all < |
2|), and the data did not show a substantial departure from
normality (Kim, 2013). As can be seen in Table 2, all the variables
had strong internal consistency reliability, with Cronbach’s alpha
values above 0.76 (McCrae et al., 2011).
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TABLE 2 | Descriptive statistics and reliability analyses for study 1.

Variable Mean SD Skewness Kurtosis Cronbach’s alpha

Total CA 3.06 0.73 −0.19 0.13 0.90

Creative self-efficacy 3.73 0.68 −0.45 0.79 0.87

Openness to experience 3.42 0.54 −0.10 0.44 0.76

Spontaneity 3.09 0.90 0.06 −0.53 0.93

Well-being 3.20 0.69 0.05 −0.09 0.80

Affected by Coronavirus 3.43 1.01 −0.23 −0.43 –

Concern about Coronavirus 3.31 0.94 −0.04 −0.23 –

N = 310. CA, creative adaptability.

Differences by demographics
The preliminary analysis also included an examination of
differences based on demographics. Age was significantly
correlated with well-being (r = 0.17, p < 0.01). For gender, there
was a significant difference in the well-being scores between
females (M = 3.09, SD = 0.72) and males (M = 3.32, SD = 0.65),
t(308) = 2.90, p = 0.004, with a medium effect size: Cohen’s
d = 0.34. Similarly, there was a significant difference in concern
about Coronavirus in females (M = 3.45, SD = 0.89) as compared
to males (M = 3.17, SD = 0.97), t(308) = −2.66, p = 0.008,
with a medium effect size: Cohen’s d = 0.30. Finally, there was a
significant difference in CSE according to area of residence, with
those living in the Sharon plain area of Israel reporting less CSE
than those in the north, [F(4,305) = 3.52, p = 0.008], but with a
very small effect size: η2

p = 0.04.

Inter-Variable Correlations
To examine the hypothesized correlations between variables,
Pearson’s r correlation coefficients were computed. As can be seen
in Table 3, the CA total score correlated with CSE, openness to
experience, and spontaneity, confirming Hypothesis 1. The CA
total score correlated with well-being, confirming Hypothesis 2.
Note that as expected, being affected by and concerned about the
Coronavirus pandemic correlated negatively with well-being.

Mediation Analysis
SEM was used to test the theorized mediation model (Figure 1)
where the association between CA as a latent variable and well-
being was posited to be mediated by CSE, while controlling for
age and Coronavirus concern. The analysis confirmed that the
association between CA and well-being was fully mediated by
CSE (95% CI [0.047, 0.177], p = 0.001 with an indirect effect of
β = 0.11, SE = 0.03 and a total effect of β = 0.23., SE = 0.07).
Because the CI values did not include zero, the indirect effect
was significantly different from zero and the null hypothesis of
no mediation could be rejected. The direct (dashed) path between
CA and well-being was not significant (p = 0.058), thus indicating
full mediation. Overall, the R2-value in Figure 1 indicated that
about 22% of the variance in well-being was explained by the
model, with a medium effect size of f 2 = 0.30 (Cohen, 1988). Note
that Coronavirus concern had a significant negative effect on
well-being (β =−0.28), and overall, the analysis yielded very good
fit indices, confirming Hypothesis 3. Given the cross-sectional
nature of the data, and general recommendations to examine

alternative mediation models with reverse causation (Hayes,
2018), an alternative model was tested where the association
between CSE and well-being was posited to be mediated by CA
as a latent variable. However, this reverse mediation model failed
to yield a significant mediation, 95% CI [−0.015, 0.136], p = 0.13.

Moderation Analysis
Protective factors are theoretically “moderators or buffers of
the impact of exposure to risk, operationalized as significant
interactions of the protective factors with the risk factors in
regression analyses” (Jessor and Turbin, 2014, p. 1039). It was
theorized that CA, as a protective factor, would moderate the
effect of participants’ concern about the Coronavirus on their
well-being. Specifically, it was hypothesized that an increase in
CA (moderator) would decrease the effect of the Coronavirus
concern (predictor) on well-being (outcome), with age, gender,
and affected-by-Coronavirus as covariates.

A model with the CA total score as a moderator was
computed. The interaction term was statistically significant,
confirming Hypothesis 4. As shown in Table 4, concern
about Coronavirus significantly related to less well-being, and
CA significantly moderated this relationship, as illustrated in
Figure 2. The interaction was probed by testing the conditional
effects of concern about Coronavirus at three levels of CA,
one standard deviation below the mean, at the mean, and one
standard deviation above the mean. As shown in Table 4, concern
about Coronavirus was significantly related to well-being when
CA was one standard deviation below the mean and when at the
mean (p < 0.001), but not when CA was one standard deviation
above the mean (p = 0.08). The Johnson–Neyman technique
showed that the relationship between concern about Coronavirus
and well-being was significant when CA was less than 3.7
standard deviations above the mean but not significant with
higher values of CA. This hints that CA may buffer the impact
of individuals’ concern about Coronavirus on their well-being.

Study 1 Summary
Preliminary analyses in Study 1 involved the initial testing
and refinement of the CA scale. While EFA results provided
support for the three hypothesized CA dimensions, subsequent
CFA indicated that the 9-item CA could also be measured as
a latent construct underlying these three interrelated factors.
Given these results, and the relatively high correlations between
the three factors, a parsimonious total score was used in
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TABLE 3 | Pearson’s correlations for all variables.

1 2 3 4 5 6 7

Total CA –

Creative self-efficacy 0.39*** –

Openness to experience 0.38*** 0.58*** –

Spontaneity 0.14* 0.15** 0.06 –

Well-being 0.19*** 0.30*** 0.21*** 0.10 –

Affected by Coronavirus −0.05 −0.10 −0.01 −0.08 -0.24*** –

Concern about Coronavirus 0.04 0.06 0.09 −0.0 −0.26*** 0.43*** –

N = 310. *p < 0.05, **p < 0.01, ***p < 0.001.

FIGURE 1 | Theorized mediation model. Standardized regression weights and multiple squared correlations are presented. Solid lines indicate path coefficients that
are significantly different from zero, and the dashed path indicates non-significant path coefficient.

TABLE 4 | Concern about Coronavirus predicting well-being moderated by creative adaptability.

B p 95% CI

Concern about Coronavirus −0.42 0.003 −0.688 −0.146

Creative adaptability −0.10 0.51 −0.405 0.200

Interaction a 0.085 0.05 0.000 0.170

Age 0.007 0.004 0.002 0.011

Gender −0.11 0.14 −0.262 0.038

Affected by Coronavirus −0.08 0.052 −157 0.001

[F(6, 303) = 10.33, p < 0.001], R = 0.41, R2 = 17.

Conditional effect of Coronavirus concern on well-being

Creative adaptability B p 95% CI

−1SD (2.32) −0.22 < 0.001 −0.325 −0.115

Mean (3.06) −0.16 < 0.001 −0.245 −0.072

+ 1SD (3.79) −0.09 0.08 −0.202 0.011

N = 310. a, interaction of concern about Coronavirus with creative adaptability.
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FIGURE 2 | Moderation analysis. Creative adaptability moderates the effect of concern about Coronavirus on well-being.

further analyses. The CA correlations with other measures
(CSE, openness to experience, spontaneity) indicated the scale’s
divergent validity, and the Cronbach’s alpha demonstrated strong
internal consistency reliability. SEM analysis confirmed the
theorized mediation model where the association between CA
and well-being was mediated by CSE. Finally, moderation
analysis confirmed that CA may buffer the impact of individuals’
concern about Coronavirus on their well-being. These results are
explored further in the General Discussion below.

STUDY 2

Using a 2-wave short-term longitudinal design, Study 2 was
designed to (1) examine whether CA would predict lower
psychological stress levels across a 2 week interval when
Coronavirus was on the rise and the lockdown restrictions
were made stricter, and to (2) examine the test–retest reliability
of the CA scale.

Materials and Methods
Sample and Procedure
In April 2020, students in psychology courses participated in the
study for research participation credit. At Time 1, 77 students
responded (aged 18–40, M = 34, SD = 4.4), of whom 94%
were female; 92% were born in Israel and the rest in “other”
countries. Of the sample, 95% lived in the north of Israel where

the university is located. Regarding religion, 73% were Jewish,
13% were Muslim, 1% Christians, and the rest “other.” In terms
of level of religiosity 60% were secular, 30% traditional, and
10% observant. Regarding marital status, 58% were single, 36%
were married or living with a partner, 4% were divorced or
separated, and 2% were “other.” Most participants (94%) did not
have children and 65% reported their financial situation to be
“average,” 31% reported “below average,” and 3% “above average.”

Of the 77 students from Time 1, 71 responded at Time 2, with
sample attrition of six students (7.8%). Logging in to the survey
platform (Qualtrics) indicated consent and since all questions
were mandatory, there were no missing data. Study 2 received
the same ethical approval as Study 1.

Measures
The same 9-item CA scale and demographics questionnaire used
in Study 1 were administered in Study 2. In addition, the 4-item
Brief Stress Scale was administered with reference to “over the last
month” (Cohen et al., 1983). Items were rated on a scale from 1
(never) to 5 (always). A sample item is: “In the last month, how
often have you felt that you were unable to control the important
things in your life?”

Data Analysis
Normality was assessed in the same way as in Study 1. To examine
whether the Time 1 CA would predict lower psychological
stress levels 2 weeks later during the Coronavirus surge, a

Frontiers in Psychology | www.frontiersin.org 8 January 2021 | Volume 11 | Article 588172277

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-588172 December 31, 2020 Time: 16:46 # 9

Orkibi Creative Adaptability

hierarchical multiple-regression analysis was computed with
Time 2 psychological stress as the dependent variable. To
examine test–retest reliability for the total CA score at Time 1
and Time 2, intra-class correlation coefficients (ICC) and their
95% confident intervals (CI) were calculated using SPSS v25,
based on absolute agreement and a 2-way mixed-effects model
(Koo and Li, 2016).

Study 2 Results
None of the variables showed any substantial amount of skewness
or kurtosis and the data did not show a substantial departure
from normality (Kim, 2013). As can be seen in Table 5, all
the variables had good internal consistency reliability with all
Cronbach’s alpha values above 0.75 (McCrae et al., 2011). There
were no differences in CA and psychological stress for any of the
demographic variables.

Prediction of Psychological Stress
Hierarchical multiple-regression analysis was computed to test
whether CA at Time 1 would predict lower psychological stress at
Time 2, when controlling for participants’ age and concern about
the Coronavirus from Time 1. In the first step, psychological
stress was regressed on age and concern about the Coronavirus
using the enter method [F(1, 69) = 4.06, p = 0.048]. In the second
step, the CA total score was added to the regression using the
enter method [F(2, 68) = 5.71, p = 0.005]. The tolerance value
exceeded.10 and variance inflation factors (VIF) were less than
10, indicating no problems with multicollinearity between the
independent variables (Meyers et al., 2013). As can be seen in
Table 6, concern about the Coronavirus at Time 1 predicted
psychological stress at Time 2 (β = 0.24) and CA in Time 1
predicted lower psychological stress at Time 2 (β = −0.30), 2
weeks later. CA contributed 8.8% to the variance accounted for
by the model, [F(1, 68) = 7.01, p = 0.01]. Overall, the regression
model explained 14% of the variance in psychological stress.

Test–Retest Reliability
Test–retest reliability was examined over an interval of 2
weeks (April 2020). ICC was computed with a 2-way mixed-
effects model with absolute agreement. The obtained test–retest
reliability coefficient was 0.71 [95% CI (0.493, 0.813)], indicating
moderate to good reliability for the scale scores over the 2 week
interval (Koo and Li, 2016).

Study 2 Summary
Results from the short-term longitudinal data in Study 2 lend
further weight to the cross-sectional results in Study 1, indicating
that CA may predict positive outcomes. Specifically, in Study 2,
CA predicted lower psychological stress across a 2 week interval
at a time when the Coronavirus was spreading and the lockdown
restrictions were made stricter across Israel. The findings provide
further support for the CA scale’s internal consistency reliability
and contribute to establishing its test–retest reliability, which
reflects temporal stability.

GENERAL DISCUSSION

The purpose of this article was to introduce CA, its framework,
measurement, correlates, and outcomes. Data were gathered
from two samples of adults during the 2020 outbreak of the
COVID-19 pandemic in Israel. The results of preliminary
EFA and CFA in Study 1 supported the 9-item CA scale
measurement model, in terms of the theorized underlying
construct and its interrelated dimensions of cognitive,
behavioral, and emotional CA. Given the relatively high
correlations between the three factors, some caution should
be exercised when using the three separate subscales,
which may cause collinearity issues when attempting to
use the three variables as predictors in a multivariate
regression model (Pituch and Stevens, 2016). Researchers

TABLE 5 | Study 2 descriptive statistics and reliability analyses.

Variable Mean SD Skewness Kurtosis Cronbach’s alpha

T1 Total CA 2.93 0.72 −0.38 0.28 0.89

T1 Psychological stress 2.85 0.79 −0.16 −0.25 0.82

T1 Affected by Coronavirus 3.25 0.89 −0.28 −0.20 –

T1 Concern about Coronavirus 3.44 0.82 −0.25 0.21 –

T2 Total CA 3.09 0.60 −0.35 1.61 0.88

T2 Psychological stress 3.45 0.29 0.37 0.31 0.75

T1 N, 77; T2 N, 71. CA, creative adaptability.

TABLE 6 | Study 2 hierarchical regression analysis summary for creative adaptability predicting psychological stress.

B SE B β R2 1R2

Step 1: 0.056 0.056*

T1 Concern about Coronavirus 0.19 0.09 0.24

Step 2: 0.144

T2 Creative adaptability −0.27 0.10 −0.30 0.088**

T1 = time 1, T2 = time 2. N = 71. *p = 0.05, **p = 0.01.
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are therefore advised to use the 9-item single total score that
was also deemed reliable, theoretically more complete (i.e.,
integrative) and operationally more parsimonious. Initial
evidence for the divergent validity, internal consistency
reliability, and predictive validity of the CA scale total core
were also obtained.

The results also provide evidence supporting the hypothesized
positive correlations between CA and spontaneity, consistent
with Moreno’s claim that spontaneity and creativity are
closely related (Moreno, 1955). Similarly, based on the
positive correlation between CA and openness, as well
as theoretical reasoning, it could be argued that people’s
CA linked to their openness and ability to generate new
ideas, experience and express new emotions, and enact new
behaviors to handle the demands of a stressful situation
(Ferguson and Bibby, 2012).

Participants in this study experienced the outbreak of the
COVID-19 pandemic, which has been associated with numerous
mental health problems, including increased stress, depression,
irritability, fear, confusion, anger, and frustration (Brooks et al.,
2020). The CA’s positive correlations with well-being, its negative
correlation with concern about Coronavirus, and the 2 week
prediction of lower psychological stress provide initial evidence
that CA may play a role as a personal protective factor. This claim
is further supported by the result that CA moderated the effect of
participants’ concern about the Coronavirus on their well-being.
In other words, an increase in CA decreased the effect of the
Coronavirus concern on well-being, thus buffering the impact
of risk. Overall, the results here are congruent with the positive
psychological and humanistic notion that creativity is a personal
resource that can be consequential to one’s well-being (Rogers,
1961; Maslow, 1962; Peterson and Seligman, 2004).

Another important theoretical contribution of these studies
is a better understanding of how CA relates to well-being.
Specifically, the findings provide insight into the potential role
of CSE as a mediator through which CA may influence well-
being. It seems plausible that people’s CA may enhance their
self-perceived ability to be creative (i.e., CSE) when faced with
a stressful situation, which may in turn enhance their well-
being. This conceptualization is consistent with the conservation
of resources theory, which posits that personal resources tend
to generate gains in other resources, which in turn may result
in greater well-being (Hobfoll, 2002, 2011). The mediating
role of CSE corroborates previous findings (Orkibi and Ram-
Vlasov, 2019) and Bandura’s (1997) claim that strong efficacious
beliefs enhance well-being because people who believe in their
capabilities perceive difficulties as challenges to be mastered
rather than as threats to be avoided. As noted above, the reverse
mediation model (with CSE as a predictor) was not significant.
Finally, from a developmental perspective (Barbot and Heuser,
2017), it is worth noting that CA may play a role in the formation
of a positive self-definition and identity. Specifically, successful
CA (i.e., that maximizes positive outcomes and minimizes
negative outcomes) may affirm a person’s positive sense of self.
However, the causal directionality of this claim warrants further
examination because it is also plausible that a positive sense of self
may lead to better CA, or that a feedback loop may exist.

Study Limitations
While the present studies provide initial support for the
protective role of CA, at least three potential limitations should
be recognized and addressed in future research. First, the
cross-sectional data in Study 1 and the 2-wave short-term
longitudinal design in Study 2 limit causal inferences. The
temporal relationships between individuals’ exposure to risk
(i.e., COVID-19), their CA and well-being outcomes warrant
further examination. Future studies should collect data over a
longer period of time to monitor changes in CA and well-
being indicators. Second, all the measurements in this study
were self-reported, which may be susceptible to social desirability
bias, although there is evidence that self-report measures are
far less problematic than some have assumed (Silvia et al.,
2012). Moreover, it is reasonable to measure self-perceptions
and subjective experiences (thoughts and emotions) with self-
reports, because a perceived need for adaptation depends on
subjective personal interpretations of a situation (Runco, 1999).
That is, individuals who experience the same event can be affected
differently, so that while one person may see a problem, or
interpret a situation as stressful, another may not. Still, future
studies may use additional sources of data to examine the extent
to which a person’s CA is corroborated by others, such as a spouse
or colleague. Finally, a larger sample with a more balanced gender
distribution would increase the generalizability of the results and
hence the applicability of the CA construct.

Implications and Future Directions
Despite these possible limitations, these studies have several
practical implications. Drawing on previous studies on creativity
interventions (Vally et al., 2019; Sun et al., 2020), and
improvisational theater training (Felsman et al., 2020), it is
conceivable that CA may be enhanced through intentional
practice. This idea is also consistent with traditional cognitive–
behavioral therapy approaches that focus on altering unhelpful
thoughts, emotions, and behaviors (Beck, 2011) as well as
newer approaches, such as acceptance and commitment therapy
(Hayes et al., 2012), which aim to increase clients’ psychological
flexibility so that they can better respond to change. In particular,
psychodrama and drama therapy interventions, which involve
creative and expressive exploration of thoughts and feelings,
as well as behavioral role-play in real or imagined situations
(Azoulay and Orkibi, 2015; Orkibi and Feniger-Schaal, 2019;
Feniger-Schaal and Orkibi, 2020), may potentially enhance
clients’ ability to respond to changes. In light of the three
interrelated dimensions of CA, an intervention program could
consist of the exploration of more adaptive cognitive appraisals
and solutions, self-regulation of emotions to generate more
adaptive emotions, and behavioral modifications to act in a
way that is better adapted to the demands of the situation.
For example, an intervention for either prevention or treatment
may rely on the positive psychodrama framework (Orkibi,
2019) to draw on the value of CA as a personal resource.
Specifically, the double technique (in which the therapist or a
group member offers a client alternative cognitions or emotions)
may help clients come up with new and more adaptive thoughts
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(e.g., interpretations) or feelings in response to a changed or
stressful situation. The role reversal technique (in which a client
takes on the role of another person) promotes perspective taking
and empathy which may also help replace old maladaptive
thoughts and feelings with new adaptive ones. The mirror
technique (in which a client watches someone else replaying what
s/he previously enacted) and the future projection technique (in
which clients project themselves into the future as if it were in the
here-and-now) may promote behavioral alteration by allowing
clients to explore new and more adaptive behavioral responses.
This creative–expressive work may strengthen clients’ belief in
their ability to creatively and adaptively respond to a stressful
situation, which may in turn enhance their well-being.

Thus overall, the present study shows the potential of the
CA construct and its relationship with well-being. It is hoped
that this current research will stimulate further investigation of
CA as a protective factor not only for global crises but also for
everyday challenges.
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Coronavirus disease 2019 (COVID-19) has not only resulted in immeasurable life and
property losses worldwide but has also impacted individuals’ development, especially
teenagers. After the COVID-19 pandemic, individual rumination as an important
cognitive process should be given more attention because of its close associations
with physical and mental health. Previous studies have shown that creativity as an
antecedent variable can predict people’s mental health or adaptation. However, few
studies have focused on the relationship between creativity and individual cognitive
rumination after traumatic events, and the mechanism underlying this relationship
remains unclear. By using the Runco Ideational Behavior Scale (RIBS), the Event Related
Rumination Inventory, and the Questionnaire of Adolescent Emotional Resilience, the
current study explored the relationship between creativity and intrusive rumination
among 1488 Chinese teenagers during the COVID-19 pandemic and analyzed the
moderating effect of emotional resilience on the relationship. The results showed that
creativity, as assessed by the RIBS, was positively related to teenagers’ intrusive
rumination, which implied that a higher level of creative performance could predict
more intrusive rumination. Moreover, emotional resilience acted as a moderator in the
relationship between creativity and intrusive rumination; the correlation was stronger
when emotional resilience was low. These findings provide more evidence of the
relationship between creativity and mental health and show the effect of this traumatic
event on teenagers.

Keywords: creativity, intrusive rumination, emotional resilience, teenagers, COVID-19

INTRODUCTION

The rapid spread of the coronavirus disease 2019 (COVID-19) epidemic revealed the virus’
transmissibility and the high associated rates of morbidity and mortality. According to the World
Health Organization (WHO), COVID-19 was characterized as a Public Health Emergency of
International Concern (PHEIC) on January 30, 2020 (World Health Organization, 2020), and it
was classified as a pandemic on March 11, 2020 (World Health Organization, 2020). As of 10:31

Frontiers in Psychology | www.frontiersin.org 1 January 2021 | Volume 11 | Article 601104283

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2020.601104
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2020.601104
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2020.601104&domain=pdf&date_stamp=2021-01-15
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.601104/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-601104 January 7, 2021 Time: 16:3 # 2

Wang et al. Creativity and Rumination

am Eastern Standard Time on August 23, 2020, a total
of 23,025,622 cases had been confirmed worldwide and
800,420 patients had died, as reported by the WHO
(WHO Coronavirus Disease Dashboard, Data last updated:
2020/8/23, 10:31 am CEST).

Generally, epidemics have substantial negative impacts on
mental health (Maunder et al., 2003; Ji et al., 2017; Kamara et al.,
2017). The COVID-19 pandemic has changed the environment in
which people live and has led to increased stress levels (Selvaraj
et al., 2020). Numerous news items issued by governments
and other national or international agencies, including real and
unreal agencies, flooded electronic media (Kumar and Somani,
2020). COVID-19 was reported to have a significant effect
on mental health and vice versa (Tandon, 2020). A narrative
review of existing articles from the PubMed electronic database
showed that subsyndrome mental health problems, such as
self-reported stress (8%) and anxiety and depression (16–28%),
were commonly found (Rajkumar, 2020). Since the outbreak
of COVID-19, several research institutions have studied the
psychological impact of Chinese individuals through self-made
scales (Qiu et al., 2020; Wang et al., 2020). A cross-sectional
study of the general Chinese population was carried out between
January 31 and February 2, 2020, with a total sample of 1060
citizens from all provinces in China. The results of SCL-90
questionnaire showed that, due to the virus, more than 70% of
the ordinary citizens experienced interpersonal sensitivity (IS),
obsessive compulsion (OC), phobic anxiety, insomnia and loss
of appetite. In addition, psychological problems such as anxiety,
panic, and depression were more likely to appear in minors
(Tian et al., 2020).

Faced with the challenges posed by the pandemic, some found
the meaning in the suffering and experienced growth, whereas
others did not. Many people felt a sense of crisis due to the
COVID-19 pandemic, leading to more negative emotions and
thoughts, such as intrusive rumination. Intrusive rumination—
unconscious thinking about trauma—is characterized by self-
reflection (Morrow and Nolen-Hoeksema, 1990) and repeated
and passive attention to negative moods (Nolen-Hoeksema
et al., 1999; Nolen-Hoeksema, 2000). According to the Response
Styles Theory (RST, Nolen-Hoeksema, 1987), rumination is
an important susceptibility factor that triggers depression and
affects its duration. A large number of empirical studies have
confirmed that meditation is related to both depressive episodes
and the persistence and aggravation of depressive symptoms
(Nolen-Hoeksema et al., 1993; Roelofs et al., 2009). Intrusive
rumination is focused on the negative effects of the events and
affections related to posttraumatic distress (Wu et al., 2015).
In particular, more attention was paid to the negative aspects
of life in a passive way after the COVID-19 epidemic, leading
to intrusive rumination (Lanciano et al., 2012). Some studies
have demonstrated a positive correlation between intrusive
rumination and insecure attachment (Caldwell and Shaver,
2012). Zhou et al. (2020) found that intrusive rumination was
the mediator between posttraumatic stress disorder (PTSD) and
insecure attachment in adolescents. In their research conducted
three and one-half years after the Wenchuan earthquake,
intrusive rumination was found to have a positive prediction of

PTSD. Teenagers who experienced more intrusive rumination
exhibited more severe PTSD symptoms (Wu et al., 2015).
People who ruminated were more likely to suffer more severe
sadness and subsequent depression (Nolen-Hoeksema, 2000).
They were also more likely to be creative (Verhaeghen et al.,
2005). Another study found that higher reflection scores could
predict better creative scores on the RIBS (Cohen and Ferrari,
2010). These studies suggested a link between creativity and
intrusive rumination.

Creativity (RIBS) as the Predictor of
Intrusive Rumination
Creativity is an important ability to generate original and
divergent thinking and solve problems in a novel and
appropriate way (Amabile, 1983; Sternberg and Lubart, 1999).
In addition, it is sometimes considered as a personality trait
that leads to tactfulness and adaptability. As a complicated
construct, creativity involves both cognition and emotion.
Csikszentmihalyi (1996) studied the process of creativity and
the pleasure of designing or discovering new things, formed by
nine elements, including balancing challenges and techniques,
removing distractions without fear of failure, and losing self-
awareness. The flow concept provided the creator with a state
of well-being that supported creativity in moments of adversity
as a protective or facilitative factor. Moreover, prior studies have
shown that creativity could even be used to create a mental safe
space (Desetta and Wolin, 2000). Just as creativity has always
been regarded as one of the main driving forces of human
civilization and social development, creativity researchers mostly
paid attention to the positive meaning of creativity in previous
studies. However, with further studies, a new question raised:
as an essential tool by which human beings use to understand
the world, does creativity result in danger or problems? The
dark side of creativity proposed by existing studies offers an
affirmative answer and mainly has two aspects. One aspect is
the negative consequences for the creative persons themselves
(Ludwig, 1992; Silvia et al., 2011), which shows that creative
thoughts are accompanied by damage to personal physical and
mental health, and a link has been found between mental
illness and creativity. For example, Rothenberg (2001) found that
manic patients had higher creativity scores. The other significant
aspect is the negative consequences for others or society.
For instance, creativity may be related to dishonesty, a lack
of conscientiousness, offensive behavior, and even criminality
(Cropley et al., 2008; Gino and Ariely, 2011; Beaussart et al.,
2013). Therefore, exploring the behavior of highly creative
individuals during the epidemic is important and necessary.

Compared with the creative personality and process, creative
products are easier to quantify. Besides, the assessment of creative
products is more reliable (Hennessey, 1994). Therefore, many
researchers agree that creativity is often defined by creative
products (Guilford, 1957). However, this method has some
limitations; for example, it is not well suited for the assessment
of teenagers and non-professionals. Although versions of the
Wallach Kogan Tests (Wallach and Kogan, 1965), the Torrance
Test of Creative Thinking (TTCT, Torrance, 2008), and the
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Remote Association Test (RAT) by Mednick (1962) have been
used in most empirical studies (Urban, 1991), high-quality
instruments to measure creativity are still lacking, given that
creativity is an indispensable part of the cognitive process. Runco
et al. (2001) proposed the daily original, divergent thinking,
which could be called daily creativity. They created the 23-
item Runco Ideational Behavior Scale (RIBS), a sufficiently
reliable assessment for individual and group use. Most of the
items described the behaviors in reality, such as actual activities
and actions. The discriminant validity of the RIBS was found
to be acceptable.

As mentioned above, while creativity results in many
benefits, it also relates to the dark side. Previous studies have
indicated that people with high levels of creativity had lower
latent inhibition scores (Carson et al., 2003), and they often
suffer from psychoticism (Eysenck, 1993), substance abuse,
suicide (Ludwig, 1995), mood disorders (Kaufman et al., 2007).
More studies found that increased creativity was associated
with depression, autism, bipolar disorder (Flaherty, 2011),
schizophrenia-spectrum disorders, and schizotypal personalities
(Vellante et al., 2017). Many creative geniuses have more or
fewer dysfunctions in real life, ranging from mental disorders
or physical illness to criminal behavior. Examples abound of
creative geniuses who also suffered from severe mental illness,
such as Van Gogh, Picasso, Tchaikovsky, and Nietzsche. They
were all outstanding figures who created great works throughout
history, and they all suffered from mental illness at some
point during their lives—some even committed suicide (Xu
and Shi, 2006). Some findings have also indicated that certain
types of mental problems could lead to positive results in
creative performance (Dietrich, 2004). For example, two out
of five highly creative children were considered to meet the
attention deficit hyperactivity disorder (ADHD) criteria (Healey
and Rucklidge, 2006). Tolleson and Zeligman (2019) showed
that people influenced by Chronic Illness/Disability (CID) had
more posttraumatic growth (PTG) experiences. Moreover, the
results showed that creativity was a significant predictor of
PTG and trauma, which existed together. Shalley et al. (2004)
proposed that, regardless of how innovative a person was,
when the tasks were finished, the person in charge was non-
controlling, supportive, and non-judgmental and provided an
environment that limited unnecessary distractions. However, not
until the 1990s did researchers accept and explore the dark side
of creativity progressively. Since then, studies on the negative
side of creativity gradually have a more substantial impact and
have attracted more attention. As was previously mentioned,
rumination occurs during the COVID-19 pandemic, and it may
make individuals pay attention to negative stimuli and lead to
negative emotional states. People with higher rumination or
reflection scores could perform better on creativity (Verhaeghen
et al., 2005; Cohen and Ferrari, 2010). Based on this knowledge,
we hypothesized that creativity predicted intrusive rumination
during the COVID-19 pandemic (Hypothesis 1).

Moderating Role of Emotional Resilience
Previous literature has identified resilience as a specific trait
or state that helps people recover from negative emotions or

events. A study of 241 families across Shanghai and Ji’nan
found that family support is relevant to adolescents’ development
and emotional resilience. Non-traditional, egalitarian attitudes
about parenting help children deal with a changing environment
by teaching them innovative strategies (Chang et al., 2011).
Since the mid-20th century, researchers have focused on
the positive effects of resilience on people experiencing
adversity (Rutter, 1987; Luthar et al., 2000). An integrative
review of the empirical literature revealed five key themes in
resilience (Aburn et al., 2016); in this study, resilience was
defined as the capability to quickly adjust negative emotions
and successfully overcome a difficult situation. Researchers
often regard mental resilience and emotional resilience as
the same psychological phenomenon (Denny et al., 2004).
Emotional resilience is defined as a self-repairing ability
closely related to stress and coping style. In other words,
emotional resilience refers to an adaptive mechanism in
which individuals can recover quickly from adverse events or
negative emotional states and better adapt to the environment
(Davidson, 2000).

Numerous studies have confirmed that emotional resilience
could help people recover from major adverse events or
actively adapt to adversities and contribute to psychological
rehabilitation and mental health (Bonanno et al., 2012;
Bonanno and Diminich, 2013; Liu et al., 2015). For example,
a recent study (Zhang et al., 2020) found that middle
school students with high emotional resilience had better
learning management skills, more active engagement with
studying, and more vital self-regulatory ability when faced
with adverse life events. Also, Tranter et al. (2020) found
that emotional resilience could mitigate the harmful effects
of adverse childhood experiences. As one of the most well-
accepted tests used to assess emotional resilience (Zhang and
Lu, 2010), the Questionnaire of Adolescent Emotional Resilience
is often used in related studies; this questionnaire was used in
the current study.

Creativity has long been associated with flexible thinking
(Runco and Okuda, 1991), expressiveness, openness (Dollinger
et al., 2004), and similar factors of resilient adaptation (Luthar,
2003). Metzl (2009) studied 80 Hurricane Katrina survivors
and found that creative thinking ability could predict resilience.
The findings showed that flexibility and originality could
significantly predict well-being. Precisely, originality could
predict extroversion.

In the present study, we hypothesized that emotional resilience
could moderate the relationship between creativity and intrusive
rumination. There are several reasons to support this idea.
Firstly, according to Everall et al. (2006), emotional resilience
is considered a stabilizing personality trait or ability that
protects individuals against adversity and risk. This stabilizing
characteristic is strongly related to cognitive functions, such as
an excellent problem-solving ability (Dumont and Provost, 1999;
Aburn et al., 2016). Besides, many researchers have found that
creativity is closely related to emotional resilience (Runco and
Richards, 1998; Metzl and Morrell, 2008; Metzl, 2009); Wolin
and Wolin (1993) suggested that creativity is a type of resilience.
Resilient thinking, such as creative thinking, contributes to
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solving problems in unique ways with the existing resources
(Hartling, 2005).

Secondly, teenagers may have frequently received and
reprocessed negative information during the COVID-19
pandemic, leading to depression. Given the suddenness
and severity of the epidemic, young individuals may not
know and can deal with the situation. The more they think,
the more intrusive rumination affects their feelings and
mental health. However, the most essential characteristic
of emotional resilience is that it helps people who endure
lasting depression generate positive emotions (Tugade et al.,
2005). It can also reduce intrusive rumination (Li et al.,
2018). In addition, according to the Dual Pathway Model
proposed by De Dreu et al. (2008), this hedonic tone improves
teenagers’ creativity by facilitating a higher level of cognitive
flexibility. Thus, adolescents with high degrees of emotional
resilience may be more flexible concerning coping with negative
situations and may be able to turn negative information into
positive thoughts.

Finally, in a recent study, Liang et al. (2020) found that
resilience moderated the relationship between creative thinking
and posttraumatic stress symptoms among Chinese adolescents
exposed to the Lushan earthquake, which supports the idea that
emotional resilience can be conducive to alleviating the negative
impact of the pandemic. Although a series of studies have
explored the mechanisms underlying the relationship between
creativity and intrusive rumination, few studies have examined
the moderating role of emotional resilience. Based on this
theoretical and empirical foundation, we propose that emotional
resilience moderates the relationship between creativity and
intrusive rumination (Hypothesis 2).

The Present Study
Teenagers in junior high school are in a transitional period
from immaturity to maturity, during which their physiology and
psychology are rapidly changing. Moreover, their psychological
development is precarious. Therefore, when they encounter
setbacks and difficulties in life, they are more likely to be
confused and helpless; some may even have serious psychological
problems. However, we also found that some individuals could
quickly recover from negative emotions when faced with similar
setbacks without suffering physical or mental damage. In
contrast, others experienced negative emotions and could not
extricate themselves, leading to psychological and behavioral
problems. A small number of people even exhibit excessive
behaviors. For example, during this epidemic, individuals with
different creativity levels have experienced various degrees of
intrusive rumination. Why does this happen? Answering this
question involves addressing the issue of individual emotional
resilience. Few studies exist on this topic, and our analysis was
performed to enrich this research area.

The current study examined the relationship between
creativity and intrusive rumination among Chinese teenagers
after the outbreak of COVID-19. In particular, we established
a moderation model to explore whether emotional resilience
plays a moderating role in the association between creativity and
intrusive rumination.

MATERIALS AND METHODS

Participants
Participants were 1488 7th and 8th-grade students in two schools
from one Province in Central China, including 653 girls and
835 boys. A total of 71.3% of the sample was from an urban
school, and 28.7% was from a rural school. The distribution
of participants in the current study is detailed in Table 1.
All participants were asked to provide sufficient information,
including information on demographic variables, creativity
(RIBS), intrusive rumination, and emotional resilience. The
students’ average age was 13.85 (SD = 0.891 years, range = 12–
16) years.

Measures
Creativity
Students’ creativity was assessed using the RIBS, which comprises
23 items (Runco et al., 2001). This reliable scale was based
on the theory that creative ideation should lead to novel and
original products, and was designed to measure people’s tendency
to generate creative ideas, called creative thinking. Students
responded on a five-point Likert response scale ranging from
one (strongly disagree) to five (strongly agree). Sample items
are “I come up with a lot of ideas or solutions to problems,” “I
am able to think about things intensely for many hours,” and
“I often have trouble sleeping at night because so many ideas
keep popping into my head.” The questionnaire has been used in
China and has been shown to have good reliability and validity
(e.g., O’Neal et al., 2015; Yang et al., 2020). The scale showed
remarkable reliability in the current study, with a Cronbach’s α

coefficient of 0.94.

Intrusive Rumination
Intrusive rumination was assessed with the revised version of
the Event Related Rumination Inventory (ERRI, Wu et al.,
2015). This test was derived from the original ERRI (Cann
et al., 2011). The score for each item ranges from zero points
(never) to three points (always). Higher scores indicated a
stronger tendency to ruminate. The questionnaire has been
successfully used to predict rumination among adolescents
after an earthquake (see Zhou et al., 2017, for an in-depth
review of the reliability and validity). In the present study,
only the first ten items about intrusive rumination were
used. Also, the phrase “After the earthquake” was changed
to “After the COVID-19 epidemic.” Sample items included “I
find myself thinking about it spontaneously,” “Something else
will remind me of this experience,” and “The thought of this

TABLE 1 | Demographic distribution of the participants.

Male Female Total

Urban Rural Urban Rural

7th Grade 292 141 242 80 755

8th Grade 289 113 238 93 733

Total 581 254 480 173 1488
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experience distracts me from concentrating.” In the current
study, the scale showed excellent reliability, with a Cronbach’s α

coefficient of 0.91.

Emotional Resilience
The Questionnaire of Adolescent Emotional Resilience (Zhang
and Lu, 2010) was used to assess students’ emotional resilience
during the COVID-19 pandemic. Students responded on a six-
point response scale ranging from one (strongly disagree) to
six (strongly agree), with higher scores indicating higher levels
of ability to cope with negative emotions. A sample item is
“I quickly get over and recover from negative emotions.” The
questionnaire has also been used by others and has been shown
to have good reliability (0.80) and validity (0.83) (Tong, 2018).
The scale showed acceptable reliability in the current study, with
a Cronbach’s α coefficient of 0.71.

Procedure
Data were voluntarily provided in May 2020 through a web-
based survey that lasted approximately 10–15 min. Students
finished this survey. Their responses were uploaded onto
an online survey platform used to collect survey data;
the survey was completed either in a computer class or
via their parents’ WeChat. The research respondents were
guaranteed anonymity. The present research was approved by
the Research Ethics Board of Capital Normal University. All
participants and their parents provided informed consent before
participating in the survey.

Data Analyses
SPSS 23.0 and PROCESS macro 3.3 for SPSS were used to analyze
the data. First, we computed descriptive statistics to assess the
demographic characteristics. Second, we used model 1 (Hayes,
2013) of the PROCESS macro for SPSS to test the moderating
effect of emotional resilience on the relationship between the
RIBS score and intrusive rumination. The bootstrapping method
was used, and the resultant 95% confidence intervals of 5000
resamples of the data were inspected.

RESULTS

Common Method Bias Test
Because all variables were self-reported by the respondents,
common method bias may have existed (Podsakoff et al., 2003).
Therefore, we examined this issue using the Harman single-factor
test. The approach is to combine all the variable measurement
items in unrotated factor analysis. If only one factor remains or
the first factor explains the vast majority of the variation, there
is severe common method bias. Conversely, if those criteria are
not met, there is no serious common method bias. The study
employed this method. A total of 7 factors were obtained and
together explained 57.05% of the variance. The proportion of the
variation explained by the first principle component was 24.18%,
which did not exceed the critical value (40%). Thus, common
method bias did not severely affect this study.

Descriptive Statistics
The correlations, means, and standard deviations of the research
variables are presented in Table 2. As expected, intrusive
rumination was positively related to creativity (RIBS) (r = 0.21,
p < 0.01) and emotional resilience (r = −0.14, p < 0.01). As
shown in Table 3, further analysis indicated that male students
(M = 39.02, SD = 9.05) scored lower than females (M = 41.45,
SD = 7.92) on emotional resilience [t(1486) = −5.43, p < 0.001],
and female students (M = 9.38, SD = 6.11) scored higher
than males (M = 8.61, SD = 5.71) on intrusive rumination
[t(1486) = −2.47, p < 0.05]. However, no gender difference
was found regarding creativity [t(1486) = −0.01, p = 0.993].
No grade difference was found regarding emotional resilience
[t(1486) = 0.06, p = 0.951], intrusive rumination [t(1486) = 1.39,
p = 0.163], or creativity [t(1486) = −1.37, p = 0.171].

Testing for a Moderating Effect
To examine the moderation hypothesis, this study using the
PROCESS macro (Model 1) to estimate the model parameters.
Intrusive rumination, emotional resilience, and their interaction
term (RIBS × emotional resilience) were entered into the model,
and we standardized the scores for these three scales. Gender, age,
and grade were included as covariates to control their influence
on the results. As shown in Table 4, there was a main effect of
creativity (RIBS) on intrusive rumination (β = 0.25, p < 0.001),
and this effect was moderated by emotional resilience (β = −0.06,
p = 0.01). The further simple regression analysis (Table 5) showed
that the 95% confidence intervals did not include a zero. The
association between creativity (RIBS) and intrusive rumination
was stronger for students with low levels of emotional resilience
(bsimple = 0.30, p < 0.001) than for students with high levels
of emotional resilience (bsimple = 0.19, p < 0.001). Our study
separately plotted low and high levels of emotional resilience (one
SD below the mean and one SD above the mean), as shown in
Figure 1. Emotional resilience weakened the effect of RIBS on
intrusive rumination.

DISCUSSION

The present study aims to explore the relationship between
creative ideational behavior and intrusive rumination and the
effect of emotional resilience as a potential moderator of
the relationship. The results suggested that creative ideational
behavior was positively associated with intrusive rumination
during the COVID-19 pandemic. Specifically, the relationship
was more robust when teenagers’ level of emotional resilience

TABLE 2 | Means (M), standard deviations (SD), and correlations
between variables.

Variables Mean (SD) 1 2

(1) RIBS 71.41 (16.44)

(2) Intrusive Rumination 9.04 (5.95) 0.21**

(3) Emotional Resilience 40.38 (8.52) 0.18** −0.14**

N = 1488, **p < 0.01.
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TABLE 3 | Differences in the RIBS scores, intrusive rumination, and emotional resilience stratified by gender.

Total (N = 1488) Male (n = 835) Female (n = 653)

M (SD) M (SD) M (SD) t p Cohen’s d

(1) RIBS 71.41 (16.44) 71.41 (15.41) 71.42 (17.22) −0.01 0.993 <0.01

(2) Intrusive Rumination 9.04 (5.95) 8.61 (5.71) 9.38 (6.11) −2.47 0.013 0.13

(3) Emotional Resilience 40.38 (8.52) 39.02 (9.05) 41.45 (7.92) −5.43 <0.001 0.29

TABLE 4 | Test of the moderating effect of emotional resilience on the relationship between creativity (RIBS) and intrusive rumination.

Predictors Intrusive Rumination

β SE t p Lower Upper

Gender 0.18 0.05 3.65 0.003 0.09 0.28

Age 0.05 0.03 1.52 0.129 −0.01 0.11

Grade −0.13 0.06 −2.28 0.023 −0.24 −0.02

RIBS 0.25 0.03 9.97 <0.001 0.20 0.30

Emotional Resilience −0.18 0.03 −7.10 <0.001 −0.24 −0.13

RIBS × E.R. −0.06 0.02 −2.58 0.010 −0.10 −0.01

R2 0.09

F 25.06***

N = 1488. E.R., emotional resilience. ***p < 0.001.

TABLE 5 | Conditional effects of creativity (RIBS) at specific levels of emotional resilience.

Conditional effect of E.R. Estimate S.E t p 95% CI

Lower Upper

-1 SD 0.31 0.34 8.89 <0.001 0.24 0.38

M 0.25 0.25 9.97 <0.001 0.20 0.30

+1 SD 0.19 0.32 6.01 <0.001 0.13 0.26

E.R., emotional resilience.

FIGURE 1 | Rumination as a function of RIBS and emotional resilience.
Functions are graphed for two levels of emotional resilience: 1 standard
deviation above the mean (High E.R.) and 1 standard deviation below the
mean (Low E.R.). Standardized values of RIBS and emotional resilience were
used in all inferential analyses. E.R., emotional resilience.

was low. These findings provide more evidence of the links
between creativity and mental health, and show the effect of the
COVID-19 pandemic as a traumatic event on teenagers.

The Positive Association Between
Creativity and Rumination
It is generally accepted that creativity has both benefits and
challenges (Kapoor and Khan, 2017). The dark side of creativity
has become an essential topic in creativity research, which has
focused on aggressive behavior, unethical conduct, and crime
or terrorism (Cropley, 2010). Researchers even found more
problems with dishonesty than positive outcomes resulting from
creativity (Gino and Ariely, 2011), which means people with
high levels of divergent thinking or more creative ideational
behavior can generate more negative thoughts, including more
lies (Walczyk et al., 2008). Besides, good creative potential can
predict high sensitivity and mood disorders (Ludwig, 1995). As
far, supporting evidences from a lot of studies have demonstrated
that highly creative people may be more likely to suffer from
mental illness (Sass, 1992; Claridge and McDonald, 2009; Fisher,
2015). To explain this phenomenon, we should consider the
role of rumination.

Based on the definition of Cann et al. (2011), intrusive
rumination is “an uninvited invasion” into one’s cognitive world.
It involves thinking about experiences that one does not want
to think about. Recent studies have shown that the COVID-
19 pandemic has negatively impacted many components of
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students’ development, including their stress (Bao et al., 2020),
anxiety, and depressive disorders (Xiang et al., 2020). During
and after the pandemic, teenagers experienced many negative
emotions due to the existence of many rumors and a sense of
uncertainty (Wang and Zhao, 2020). Therefore, they are more
likely to ruminate on the pandemic event. According to Response
Style Theory, they could also become anxious and stressed if
they continually repeat negative thoughts and passively focus
on responding to negative moods (Nolen-Hoeksema, 1991). On
the other hand, creativity reflects tolerance and response to new
environmental stimuli. Individuals with high creativity may be
more sensitive and susceptible to the pandemic event and more
strongly affected by negative news during the pandemic, and
produce more rumination including the intrusive one. According
to Verhaeghen et al. (2005), rumination was related to depressive
symptoms, creative interest, creative fluency, originality, and
elaboration. Cohen and Ferrari (2010) revealed that reflective
rumination could significantly predict creativity in terms of RIBS.

To sum up, the result of this study showed that creative
ideational behavior could predict intrusive rumination, which
suggested that creative teenagers were more vulnerable to the
psychological effects of traumatic events like the COVID-19
pandemic and experienced more intrusive rumination. This
result may be since creativity attaches importance to liberal
fantasy or association. For example, Drus et al. (2014) found
students with a high level of divergent thinking exhibited more
liberal response bias for negative information, which might lead
to more intrusive rumination. Besides, a recent study suggests
that people with high levels of divergent thinking experience
more mind wandering, which leads to more negative emotions
(Yamaoka and Yukawa, 2020). However, it is noteworthy that
this study’s positive relationship did not support the results of
previous studies in which intrusive rumination was observed to
interfere with the problem-solving process (Watkins and Brown,
2002; Watkins and Moulds, 2005). One possible explanation is
that the relationship between creativity and rumination may
vary according to individual and environmental factors. In prior
studies on rumination, both the selection of subjects and the
measurement were carried out in a safe environment. In contrast,
this study was conducted during the epidemic, and the results
were more reflective of the real-world situation. Nevertheless,
more empirical studies are needed in the future to explore the
mechanism underlying the relationship between creativity and
rumination in different situations.

The Moderating Role of Emotional
Resilience
Many researchers have pointed out that creativity is closely
related to mental resilience (Kim, 2015; Chen and Padilla, 2019;
Xu et al., 2019). High trait resilience was found to predict more
creative thinking (Liang et al., 2020). Creative thinkers are more
likely to change their minds and use multiple approaches to solve
problems rather than give up, further improving their mental
resilience (Seale et al., 2013). This study showed a similar result
that emotional resilience was positively correlated with teenagers’
ideational behavior. To explain the link between creativity

and resilience, Metzl and Morrell (2008) put forward a model
suggesting that both creative thinking and creative personality
are conducive for recovering from adversity. Our research further
expands this model by introducing creative ideational behavior.
Moreover, Metzl (2009) indicated that originality and flexibility
seem to be the most common cognitive pathways to emotional
resilience. Thus, the positive relationship between creativity and
emotional resilience can be understood as having a mutually
reinforcing effect during the pandemic.

Hypothesis testing revealed a moderating role of emotional
resilience in the current study. Specifically, emotional resilience
reduced the predictive power of creativity for intrusive
rumination, and teenagers with higher emotional resilience were
less likely affected by the negative effects of creativity. Many
previous studies have indicated that emotional resilience is a
vital protective factor that helps people cope with traumatic
experiences and maintain mental health (Pearson, 2007; Bonanno
and Mancini, 2012; Bonanno et al., 2012; Bonanno and Diminich,
2013). According to the resilience strategy model, teenagers’
resilience can be a positive factor that allows them to overcome
adversities without suffering long-term adverse effects (Hunter
and Chandler, 1999). Block and Kremen (1996) suggested that
people with high degrees of emotional resilience are more
likely to experience positive emotions and recover quickly from
stressful and negative emotional experiences, making them more
flexible and adapting to the current environment. According to
the Dual Pathway Model proposed by De Dreu et al. (2008),
positive emotions could involve increased cognitive inclusiveness
and flexibility that promotes creativity. Also, Fredrickson (2003)
pointed out that individuals with more positive emotions had
more creative thinking. These studies have shown that creativity
is closely related to emotional resilience. Based on this, it is
reasonable to speculate that a highly creative individual may also
have higher emotional resilience.

On the other hand, the present study found a significant
negative relationship (r = −0.14, p < 0.01) between emotional
resilience and intrusive rumination, similar to prior studies.
For example, Li et al. (2018) found that emotional resilience
was negatively related to intrusive rumination. Considering that
intrusive rumination is associated with poor mental health, this
result suggests that emotional resilience is related to teenagers’
positive development. According to previous studies, middle
school students who had low emotional resilience were found
to be inclined to narrow the focus of their thoughts (Schiffrin
and Falkenstern, 2012). While, teenagers with high emotional
resilience may reverse the negative effect of the COVID-19
pandemic by transforming the given information, adjusting
their emotional state, and reshaping their cognitive process,
facilitating positive adaptation. This is precisely the moderating
effect found in this study. It is also consistent with the findings
of Masten (2001) regarding the resilience of teenagers after a
natural disaster, which indicates that resilience could be more
important than coping ability or creativity for mental health.
These conclusions imply that we should routinely cultivate
students’ mental resilience at school. Additionally, psychological
aid workers could reduce the damage caused by intrusive
rumination by increasing an individual’s mental resilience.
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Implications and Limitations
This study provides insights into the psychological state of
students coping with the COVID-19 pandemic. Previous studies
often focused on the positive effects of creativity and emphasized
the need to enhance creativity. Our research has focused on the
other side of creativity: individuals with high levels of creativity
are more susceptible to the mental effects of catastrophic events
and produce more negative thoughts. This finding provides us
with a deeper understanding of how highly creative individuals
are affected by traumatic events. Additionally, our findings
have important practical implications. Firstly, teachers must
pay more attention to the mental health of highly creative
adolescents. Teenagers with high levels of creativity tend to
have more potent imagination abilities; thus, they can perform
well in a safe environment but not as well in an unsafe
environment. Teachers and parents should take action to reduce
their negative fantasy. Second, as we pay increasing attention
to the cultivation of students’ creativity, this study shows that
teachers and school administrators should also be trained in
psychological adaptability to ensure that students can cope with
stressful events in the future. Besides, our study found that
the relation between creativity and intrusive rumination was
more substantial in students with lower levels of emotional
resilience. Emotional resilience is an important buffer that can
reduce adolescents’ negative emotions, which is consistent with
prior research results (Wang et al., 2018). Moreover, other
personal and contextual boundary conditions might affect the
relationship between creativity and intrusive rumination. Future
studies should analyze the moderating role of mindfulness in this
relationship since previous studies have revealed its connection
with increased cognitive adjustment at work and creativity
(Montani et al., 2019, 2020).

In addition, several limitations should be noted. Firstly,
because this was a cross-sectional study, we could not make causal
inferences about the results or investigate the dynamic process.
Secondly, all of the data were obtained with a self-reported scale,
and the validity may have been affected by social desirability and
other biases. Future studies could use multiple data points from
different informants (e.g., peers, parents, and teachers) or utilize a
longitudinal design to examine the relationship among the RIBS,
intrusive rumination, and emotional resilience. Lastly, we used a
convenience sampling method, and all teenagers were recruited
from two schools in the same area. Because the severity of the
pandemic has varied in different regions, the sample population’s
representativeness in this study is limited. Future studies should
compare other groups from different school levels (e.g., primary
versus high schools), diverse types of schools (private versus
public), and other regions and countries.

CONCLUSION

In summary, the present study shows that creativity can be a risk
factor for adolescent intrusive rumination under the influence
of crisis such as the COVID-19 pandemic. Furthermore, the
moderation analysis revealed that emotional resilience buffers the
relationship between creativity and intrusive rumination, with a
weaker effect between creativity and intrusive rumination among
adolescents with a high level of emotional resilience. Our findings
shed light on the psychological problems that highly creative
people may encounter in stressful situations and provides a new
perspective on creativity and mental health.
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At the beginning of 2020, to stop the spread of the coronavirus disease (COVID-19)
to the campus, the Ministry of Education of China launched a policy “Suspension
of classes without suspending schooling” for the spring semester of 2020. However,
the drawbacks of online teaching (e.g., students’ inadequate autonomous learning,
the lack of effective online instruction) forced us to modify teaching strategies during
this special period, especially developing courses that are suitable for student learning
at home and improving their key competencies. In order to solve these problems,
this study introduces some theoretical exploration and practical work of curriculum
design under the guidance of thinking-based instruction theory (TBIT) during the
pandemic. We firstly introduce TBIT, and elaborate on the curriculum design under
the TBIT theoretical frame. Then we describe a series of TBIT-based micro-courses
with the pandemic as background. A descriptive study is reported to illustrate the
effects of three micro-courses. Results showed that, compared to national curricula,
the TBIT-based micro-courses not only improved the course quality but also enhanced
students’ motivation and facilitated their online learning behavior (such as interactive
communication) for the online courses. The current study has important implications
for how to design effective and interesting online courses suitable under pandemic and
capable of improving students’ thinking abilities and key competencies.

Keywords: curriculum innovation, thinking-based instruction theory, learning at home, key competencies, online
learning

INTRODUCTION

The novel coronavirus pneumonia (COVID-19) broke out at the end of 2019 and has spread out
quickly throughout the world. This major public health emergency led to a dramatic change all
over the world, affecting all aspects of social life, including education (Naciri et al., 2020; Sintema,
2020a,b; Van Lancker and Parolin, 2020). In order to stop the spread of COVID-19 to campus
and ensuring the safety and health of teachers and students, most of the countries have changed
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their teaching methods from face-to-face to online. The same
goes for China, the Ministry of Education of China (MOE)
has launched an emergency policy called “Suspension of classes
without suspending schooling (SCWSS)” for the spring semester
of 2020 and let students start online learning at home (Ministry
of Education of the People’s Republic of China, 2020a).

This unprecedented policy provided a new space for online
learning, which helps learners through remote instruction
(Kumar Basak et al., 2018). Though there are many advantages
(e.g., flexible ways of learning, the higher degree of freedom
for students, and better retention) of online learning (Radović-
Marković, 2010; de Oliveira et al., 2018; Srivastava, 2019; Wong,
2020), its drawbacks cannot be ignored, especially in two aspects:
autonomous learning ability at home for students and the quality
of teaching online for teachers. For examples, students who
engage in autonomous learning at home may experience a
lack of motivation (Martin and Bolliger, 2018; Li et al., 2020;
Ouyang et al., 2020) and a lack of adequate planning, monitoring,
and reflection (Arkorful and Abaidoo, 2015; Durksen et al.,
2016; Wong, 2020; Zhou et al., 2020). In regards to teaching,
teachers may lack proper theoretical guidance in online teaching
(especially a lack of guidance for cultivating key competencies
in online classes; Hu, 2017), or may experience the lack
of sufficient interactive communication between teachers and
students (de Oliveira et al., 2018; Alshamrani, 2019; Srivastava,
2019; Bao, 2020).

Additionally, with regards to teaching contents, the new policy
(SCWSS) stipulated that the online classes in this special period
should reflect learning in a broad sense, which not only referred
to the structured learning of the national curricula (i.e., Chinese,
Math, English, etc.) but should cover the learning of a wide
range of content. For instance, the knowledge of pandemic
prevention and control should be disseminated, and the life
education classes, public safety education, and mental health
education should be included (Ministry of Education of the
People’s Republic of China, 2020b).

Under the circumstances, recent curriculum reform and
many policy documents might give us directions to guide the
curriculum innovation during COVID-19. For example, the
Organization for Economic Co-operation and Development
(OECD) emphasizes the important role of key competencies
in student development (OECD, 2018, 2019), and the OECD
Education 2030 project suggests that “creating new value”
and “reconciling tensions and dilemmas” are two important
categories of competencies for future-ready students (OECD,
2018). Creating new value mainly refers to cultivating the creative
thinking, while reconciling tensions and dilemmas refers to
the ability to apply knowledge of both broad and specialized
kinds, to meet complex demands beyond just acquisition of
knowledge; it requires students to master a wide range of
disciplinary and interdisciplinary knowledge and think and
act in a more integrated way to solve problems. In this
case, the popular “Maker” movement and science, technology,
engineering, and mathematics (STEM) education have made
great strides (Bevan et al., 2015; Martín-Páez et al., 2019).
Meanwhile, two other promising strategies are important in
curricular innovation—using “big ideas” to define key concepts

and applying “learning progression (LP).” “Big ideas” was
proposed by the American Association for the Advancement
of Science’s Project 2061 (AAAS, 2005). The integrated course
content around big ideas contributes to establishing a systematic
knowledge structure in students’ minds (Lelliott and Rollnick,
2009; Duncan and Rivet, 2013; Plummer et al., 2015). LP
means that the teaching of a concept should be carried out
in sequence due to the gradual and even complex nature of
building mental apparatus (Hu, 2019). These two strategies
have been emphasized in a new round of science curriculum
reform in China since 2017 (Yao and Guo, 2018). Curriculum
innovations are made in various countries along the same
line to varying degrees (Chugh et al., 2017; Tan et al.,
2017; Cunningham et al., 2019; Brown and Livstrom, 2020;
Lemay and Moreau, 2020).

Taken together, under the pandemic situation, it has become
an urgent matter to figure out how to design courses that, under
the guidance of an effective instruction theory, could arouse
students motivation, suitable for students to study at home, and
meet the requirements of curriculum reform (i.e., conducive
to students’ intellectual development, while enabling students
to cultivate their key competencies, and facilitating systematic
knowledge construction).

The Present Study
In order to address the problem mentioned above, this study
aims to introduce a widely used instruction theory—TBIT,
especially how it is used in course design and curriculum
implementation in the special time of the pandemic. To
demonstrate how it works, we will delineate three TBIT-
based micro-courses. Additionally, the effectiveness of these
courses will be examined on three important aspects of online
courses: the course quality, learning experience, and online
learning behaviors.

Thinking-Based Instruction Theory (TBIT)
Based on Hu’s thinking ability structure model (TASM, Hu
et al., 2011), and constructivist theories of learning, such as
Piaget’s cognitive development theory (see Evans, 1973), and
Vygotsky’s social constructivist theory (Vygotsky, 1978), Hu et al.
(2011) developed the thinking-based introduction theory (TBIT)
in the aim of cultivating students’ thinking abilities through
instructional activities. The most prominent feature of TBIT is
that it proposes that thinking activity plays a key role in the
learning process. It holds that focusing teaching efforts on the
cultivation of thinking ability can promote the development of
students and the cultivation of thinking ability could serve as the
starting point of the cultivation of any subject or interdisciplinary
content. Meanwhile, this theory proposes five principles and six
instructional steps to guide the courses design and instructional
activities (Lin and Hu, 2010; Hu et al., 2011; Hu, 2015).

TASM is regarded as a theoretical foundation on which TBIT
was built. This theory abstracts thinking ability into a three-
dimensional structure. TASM suggests that thinking content is
used as the carrier, the thinking methods are the main thread,
and thinking qualities are taught in each activity. They all include
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several different elements (Please see the figure of the model in
Hu et al., 2011):

(a) Thinking content: mathematics, language and literature,
science, society, art, other disciplines, and daily
life experiences.

(b) Thinking methods: e.g., space cognition, comparison,
classification, inductive and deductive reasoning,
reorganization, brainstorming, transfer, questioning.

(c) Thinking quality: profundity, flexibility, critical thinking,
agility, and originality.

This model suggests that the cultivation of thinking ability
requires the teaching of thinking methods, the training of
thinking quality, and all the training must be set within the
context of a body of knowledge.

What distinguishes TBIT from the previous constructivist
theories are two points: active thinking and specific guidance
of the instructional procedure. On the one hand, based on the
TASM, TBIT proposes that thinking activity plays a key role
in the learning process, and suggests that the development of
habits of mind entails teaching students to successfully use the
different thinking methods with various contents and to ensure
the quality of thinking. On the other hand, TBIT provides
a prescribed, detailed sequence of activities to cultivate active
thinking. Specifically, TBIT specifies what teachers should do
to achieve the goal of improving students’ thinking ability. Hu
proposes five teaching principles and six basic instructional steps
when designing and implementing courses (Hu and Wei, 2010;
Lin and Hu, 2010). These principles and instructional steps are
based on years of teaching experience and involve sequenced
activities and curriculum procedures. The five principles are (1)
stimulating interest and motivation; (2) cognitive conflict; (3)
knowledge-construction; (4) self-regulation and metacognition;
(5) application and transfer. The six steps are based on the five
principles and guide the curriculum design and instructional
activities. The six steps are (1) situation creation; (2) questioning;
(3) independent inquiry; (4) cooperation and communication;
(5) summary and reflection; (6) application and transfer. The
detailed explanations of these five principles and the six
steps will be introduced in the curriculum implementation
section of this paper.

Many attempts have been made in curriculum development
based on TBIT, and the effectiveness of this theory has been well-
established for many years. Around 2005, Hu started to conduct
classroom teaching practice based on TBIT. From then on, the
instructional principles are formulated gradually. Up to 2015, the
TBIT curriculum as a model of curriculum innovation had been
implemented in 300 primary and secondary schools, and more
than 200,000 students took part in research on TBIT (Hu, 2015).
As of now, our record indicates that this intervention program
has been implemented in more than 2,000 primary and secondary
schools. For example, the Learn to Think (LTT) curriculum is
a typical curriculum developed based on TBIT (Hu et al., 2011,
2013). In two 4-year longitudinal studies, the LTT curriculum
showed significant effects on improving students’ thinking skills
and motivation (Hu et al., 2016), and academic performance

(Hu et al., 2011). Subsequent studies also evidenced its effect
on improving thinking ability and creativity in preschoolers (Bai
et al., 2020), primary school students (Hu et al., 2016), and
secondary school students (Hu et al., 2013).

TBIT-Based Courses Design
In this paper, based on TBIT-related experience accumulated
and applied in the course practice over the years, the policy
requirements, and the curriculum reform requirements, we
detailed describe the TBIT-based course design method in
guiding the course design (as shown in Figure 1). Specifically, we
stress three critical elements (curriculum objective, curriculum
implement, and curriculum contents) of course design. Firstly,
the curriculum objectives should be focused on cultivating key
competencies of students. Secondly, the curriculum contents
should emphasize four points: (a) stimulating students’ interest,
(b) teaching around big ideas and integrated interdisciplinary
content, (c) focusing on cultivating students’ key competencies
and facilitating their positive thinking, and (d) choosing the
course contents based on students’ cognitive development
characteristics. Thirdly, the curriculum implementation should
be consistent with the five principles and the six steps of the TBIT.

Curriculum Objectives
Curriculum objectives here refer to the specific goal of a
course, in which, educational effects are expected to be
achieved through the curriculum (Liu, 2004). They play the
role of the intermediate link between macroscopic education
vision and concrete education and teaching practice. Typically,
curriculum objectives not only determine the direction of
curriculum development but also contribute to the selection and
organization of curriculum content as well as the implementation
of the curriculum.

According to the requirements of recent education documents
from international organizations (i.e., OECD) and other
countries (e.g., the United States, Singapore, Finland, etc.), as
well as the new round of curriculum reform in China, they
all emphasize that curriculum objectives should mainly focus
on key competencies (Ananiadou and Claro, 2009; Singapore,
2010; Vahtivuori-Hänninen et al., 2014; OECD, 2018, 2019;
Yao and Guo, 2018).

Specifically, key competency refers to the necessary characters
and key abilities that students should possess to adapt to the
needs of lifelong development and social development (OECD,
2018, 2019), which is particularly important to help students
better face the promises and challenges of the twenty-first
century. However, curricula in China usually place a premium
on knowledge and skills, which is deemed insufficient to
support the well-rounded development of students (Cui, 2016;
Hu, 2016). To face this issue, the Chinese government has
proposed six basic qualities of key competency—humanistic
background, scientific spirit, learning, healthy life, responsibility,
and practice and innovation, that students should be cultivated in
school (Lin, 2016a,b). Meanwhile, consistent with the direction
of international curriculum reform and the requirement of
government documents, TBIT emphasizes that curriculum
objectives should focus on cultivating the key competencies
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FIGURE 1 | The TBIT-based courses design.

(Hu et al., 2013; Hu, 2015), and the competency-based
curriculum should help students to achieve a deep understanding
of knowledge as well as applicate knowledge flexibly in
real situations, to improve their cooperation ability and
communication ability, and to enhance their intrinsic learning
motivation and autonomous learning ability (Hu, 2017, 2019;
Cunningham et al., 2019).

To cultivating the key competencies in classroom practice,
TBIT propose that the core of cultivating competencies is
cultivating students’ higher-order thinking (i.e., critical thinking
and creative thinking; Hu et al., 2013; Hu, 2019). The process
of knowledge internalization and scientific inquiry both require
higher-order thinking (Resnick, 1987; Richland and Simms,
2015). Applying knowledge in solving complex problems,
conducting innovative activities in everyday life, and critical
thinking all rely on higher-order thinking (Shou, 2018; Hu, 2019).
Therefore, training higher-order thinking is the necessary part of
cultivating key competencies.

In terms of the specific thinking training, based on TASM (Hu
and Luo, 2001; Hu and Lin, 2003), in which thinking ability is
a three-component structure, composed of the content, method,
and quality of thinking. Teachers can train students to learn
to use various thinking methods and improve various aspects
of thinking quality according to thinking content in colorful
course activities.

Curriculum Contents
The curriculum content is design to achieve the curriculum goal.
Curriculum content refers to what a course should contain, and
how the learning materials should be organized. When designing
a course, according to TBIT, four points should be emphasized:
(a) stimulating students’ interest, (b) teaching around big
ideas and integrated interdisciplinary content, (c) focusing on
cultivating students’ key competencies and facilitating their active
thinking, and (d) choosing the course contents based on students’
cognitive development characteristics.

As to the first point, the materials the teachers chose to teach
should first enable to stimulate students’ interest, especially in
online learning, because lacking autonomous learning ability is
the most severe problem in online learning (Liang et al., 2020;
Shang et al., 2020). Meanwhile, motivation was found positively
related to persistence (Moreira et al., 2013; Liao et al., 2014)
and could significantly predict students’ academic performance
in certain subjects and creativity (Lee et al., 2016; Salta and
Koulougliotis, 2020; Wang et al., 2021). How do we stimulate
students’ interest? According to TBIT (Hu et al., 2011), teachers
should choose materials that are appropriate and based on
students’ prior knowledge, experience, and interests for their ages.
Therefore, the first principle of the five teaching principles in
TBIT is “stimulating interest and motivation,” which means to
use content that students are familiar with to set the situations,
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so as to attract students’ interest and improve their motivation.
For example, most of the courses in this study we designed have
chosen content related to pandemic to attract students, which is
familiar to students in this special period and can capture their
attention more easily. Additionally, regarding the course content,
due to the abilities are domain-related, the course contents we
chose were also diversified, which cover almost all the domains,
such as Chinese, math, English, science, arts, health, society, and
life skills. This is also consistent with the content requirements of
the new policy (SCWSS) of the ministry of education.

Secondly, the teaching contents focus on big ideas and
integrated interdisciplinary contents, which are the basis for
TBIT-based micro-courses. The big ideas are the center of a
knowledge field, and it is the conceptual knowledge that students
need to understand and then later apply (Lelliott and Rollnick,
2009). Notably, the integrated course content around big ideas
contributes to establishing a systematic knowledge structure
in students’ minds (Duncan and Rivet, 2013). Furthermore,
teachers should design interdisciplinary contents or activities,
which are more attractive to students and conducive to their
flexible thinking. Meanwhile, it could facilitate their abilities to
relate various information to the semantic networks in their
mind, which could, in turn, enrich their knowledge network.
Also, this interdisciplinary design can facilitate students’ abilities
of creativity and transfer, as highly creative people are found to
have a more interactive, flexible, and clustered semantic network
compared to less creative people (Kenett et al., 2014; Benedek
et al., 2017; Li et al., 2021).

Thirdly and most importantly, the course contents should
focus on cultivating students’ key competencies and facilitating
their thinking. The training of key competencies is the core
of the recent curriculum reform in China (Lin, 2016a,b; Yao
and Guo, 2018), which is also the main aim of our courses.
Therefore, every course in our curriculum should focus on
cultivating students’ multiple key competencies. Meanwhile, we
set up some teaching steps to activate students to active thinking
so as to enhance the flexibility, creativity, criticalness, agility,
and depth of their thinking, and eventually help them build the
corresponding key competencies through knowledge building
and thinking training. For example, the “cognitive conflict” and
“summarize and reflection” steps based on TBIT in our courses
aim at provoking students’ deep thinking about the problems
they have encountered in a course; later in the course, their
metacognitive skills could be improved through the summary
and reflection phase.

In the end, the course content design should be based
on students’ cognitive development characteristics (Jin et al.,
2019; Sikorski, 2019). Vygotsky (1978) proposed that teaching
should help students reach the zone of proximal development in
each phase (Vygotsky, 1978). Therefore, we need the “learning
progressions (LP)” design, which means the development of
student thinking is coherent and gradual (Hu, 2019). When they
study or research a certain concept or topic, their ways of thinking
are carried out in sequence. Essentially, learning progression is
the in-depth and continuous understanding of core concepts
(Alonzo and Steedle, 2009). This kind of design can let teachers
help students reach the zone of proximal development in each

phase (Vygotsky, 1978), thus achieving effective teaching. At
the same time, the development of students’ understanding of
core concepts through progressive learning will help students
form a solid knowledge structure, understand scientific concepts
in-depth, and improve their ability to solve problems. This LP
design also has become the core of science curriculum reform
in contemporary basic education (Duncan and Rivet, 2013) and
has been verified effective in various subjects, such as physics
(Herrmann-Abell and DeBoer, 2018) and astronomy (Plummer
et al., 2015). Therefore, in our courses, we designed content
at suitable difficulty levels for students in different grades,
and appropriate for their ages and cognitive developmental
characteristics.

Curriculum Implementation
Curriculum implementation is the main process to achieve the
curriculum objectives. TBIT could give us effective guidance in
curriculum implementation. TBIT takes active thinking as core
and proposes five principles and six steps to conduct effective
teaching (Zheng and Wang, 2015; Hu et al., 2016; Xie and Xu,
2019; Bai et al., 2020). We will give a detailed explanation for the
five principles firstly.

(1) Stimulating interest and motivation. A good course should
first attract students’ attention. So, the course should
stimulate student’s interest and motivation firstly. Teachers
should choose materials, contents, and stories that students
are interested in as warming-up. The motivation was found
positively relating to students’ academic performance (Lee
et al., 2016; Salta and Koulougliotis, 2020) and creativity
(Wang et al., 2021).

(2) Cognitive conflict. Cognitive conflict is used to describe a
situation that students feel confused or puzzled, especially
when that is inconsistent with their previous experience
or understanding (Kang et al., 2004). Rooted in Piaget’s
notion of disequilibrium, which drives cognitive effort to
resolve discrepancies, cognitive conflict was found helpful
in improving students’ motivation and arousing their
curiosity about the course contents (Kang et al., 2010; Bao
et al., 2014).

(3) Knowledge construction. Knowledge construction includes
cognitive construction and social construction. Cognitive
construction is a process in which learners actively
construct their internal mental representations, which
are realized through the interaction of old and new
experiences (Evans, 1973). Social construction is based on
Vygotsky’s viewpoint that social interaction is central to
children’s cognitive development (Vygotsky, 1978). Social
construction here involves teacher–student interactions
and student–student interactions. Teachers should design
courses with discussion sessions, in which students could
argue and share their views with other students. In this
process, knowledge is socially constructed, and specific
ways of thinking are mutually reinforced. As previous
research found, compared to traditional instruction,
courses that involve collaborative experimentation and
interactions, or storytelling, hands-on experiments, and
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drama, could improve preschoolers’ thinking ability
(Kakana et al., 2009). Also, cooperative learning and peer-
learning partnership could increase students’ motivation
(Eisenkopf, 2010).

(4) Metacognition and self-regulation. Metacognition and self-
regulation are the basis of all of these thinking methods.
Metacognition is the awareness and control of one’s
thinking processes (Brown, 1987; Jang et al., 2020). Self-
regulation refers to learners’ drive by the motivation or
use strategies to initiate and sustain focused goal-directed
activities while ignoring distractions or setbacks (Schunk
et al., 2014). A good course should guide students to
improve their meta-cognitive ability to find what strategies
they have used when solving problems, and teachers should
help students learn to monitor their thinking, internalize
the monitoring process, and make the monitoring process
as part of their habitual mode of thinking (Hu et al., 2016).

(5) Application and transfer. Given that the instructional
process is based on the specific course contents or
activities, we would like to develop students’ ability to
draw inferences from one instance or apply what they have
learned from courses to the problems in real life. Thus, a
good course should involve the application and transfer
component, which could not only facilitate students’
transfer ability but also help students gain self-efficacy
when they make a successful transfer, which in turn
improves their motivation to apply what they have learned
in other subjects (Iswahyudi et al., 2019).

Based on these five principles, which constitute the core of
active thinking, Hu et al. (2016) proposed six steps to guide
instructional planning, which teachers can implement in their
design of specific activities to arouse and cultivate students’ active
thinking. The six steps are as follows:

(1) Situation creation. This step is based on the first principle
“Stimulating interest and motivation”. At the beginning
of a course, the teacher should choose the contents that
students are interested in to create an interesting situation
to attract their attention. For example, in the course
“A conversation between the virus and me” developed
by Jiuhua Heping Primary School, teachers take the
spreading of COVID-19 as the background to attract
student’s attention.

(2) Questioning. This step is based on the principle “cognitive
conflict” and is meant to arouse students’ deep thinking
about the theme. For example, in biology lessons, to guide
students to explore the structure and characteristics of the
organism that causes Covid-19, the teacher should lead
the students to ask questions about the topic, such as “Is
COVID-19 a form of life? Does it grow?”

(3) Independent inquiry. This step is based on the principle
“knowledge construction”. This step could help students
get involved in the cognitive construction process, and
improve the quality of the discussion. This process
encourages students to relate their previous knowledge
and experiences with the new questions, and thus gain

new insights into the new situation (Baanqud et al.,
2020). The previous study found that a group can think
more creatively if individual members think independently
before group discussion (Chen et al., 2021).

(4) Cooperation and communication. This step is also based
on the principle “knowledge construction” and it belongs
to social construction. Teachers should set up discussion
sessions to facilitate social construction. For example,
during the pandemic, teachers encourage students to share
the questions that they have in mind about the virus or the
methods to protect themselves from the virus on the online
chat platform.

(5) Summary and reflection. This step is based on the principle
“self-regulation and metacognition”. Here, teachers
should guide students to reflect on and summarize the
thinking methods, thinking strategies, problem-finding,
problem-solving methods, and what they have learned
from the activities.

(6) Application and transfer. This step is based on the principle
“application and transfer”. Teachers should guide students
to actively use the strategies and methods they have learned
in other domains. The transfer of knowledge truly indicates
that cognitive representations are transformed into abilities
and competencies.

The Three Courses Designed Under the
Guidance of TBIT
Under the guidance of TBIT (Hu et al., 2011), and considering
the requirements of the SCWSS policy and the curriculum
reform contents, teachers in three primary schools designed three
courses with COVID-19 as background. They are Home + X
course (designed by teachers in Jiuhua Heping primary school
in Hunan), 551-course (designed by teachers in Yuxin School
affiliated to Capital Normal University in Beijing), Flower-
centered course (designed by teachers in Liwan primary school in
Guangzhou). The introduction of these three courses is as follows.

Home + X Course
Jiuhua Heping Primary School in Xiangtan City, Hunan Province
is one of the national experimental schools for TBIT, and it
pays lots of attention to cultivating students’ thinking ability in
daily classroom teaching. In the context of the pandemic, the
school, based on TBIT, infiltrated a variety of thinking methods,
integrated interdisciplinary contents related to the pandemic in
various teaching activities, and independently developed a set of
“Home + X” courses that integrate fun, depth, and implications.
This course aims to develop students’ cognitive understanding,
inquiry skills, thinking, and other comprehensive abilities during
the pandemic period, as part of the cultivation of students’
key competencies.

The specific meaning of “Home + X” is as follows. “Home”
means a package that includes multi-faceted integration of
contents, such as multi-disciplinary integration, multi-activity
interconnection, multiple participants, and multi-dimensional
goals and evaluations. “+” expresses the series under the big
themes, such as the “thinking challenge” series to develop
thinking skills, the “interactive time” series to build a display
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platform, the “sharing and evaluation” series to encourage
creative comments, and the “anti-pandemic methods” series
focusing on life education. “X” represents the small activities
under the big themes. For example, all subjects and classes
can carry out specific activities (involve characteristics of school
and class) under the guiding principle of multiple integrations.
In short, the “Home + X” course is presented in the form
of a diversified integration of major themes with a series of
small activities, to help students to relieve panic and anxiety in
enjoyable activities, and turn the period of passive absorption at
home into an opportunity for proactive learning and growth.

In terms of the content of the course, based on the
characteristics of different disciplines as they have a bearing
on the pandemic, teachers in this school designed a series of
theme-based activities, including “home + life education,”
“home + current review,” “home + fun mathematics,”
“home + small anchor,” “home + creative workshop,”
“home + life skills,” “home + sport and art time,” and so
on. The framework of the course is shown in Figure 2.

An example of “Home+X” courses: “Home+ life education.”
“Home + life education” is part of the series of “anti-

pandemic methods.” The teachers in this school organized lots of
valuable content to record many micro-classes, such as collecting
information about the new coronavirus and make full use of
popular science materials generated by the pandemic. In this
way, students are guided to actively pay attention to the progress
of the pandemic, understand implications of wildlife protection,
learn about virus prevention and control, etc., to help students
tackle the unknown, eliminate panic, and learn to protect
themselves. This activity also suggests ways in which students can
influence their family members through their actions and make
them activists for pandemic prevention. The specific activities
arrangement is shown in Table 1.

In this activity, teachers set up a series of activities to
make students pay more attention to social issues and life
around them as relevant to the pandemic to turn simple
notification and warning into preventive practice and truly
help students translate the knowledge on the books into real-
life practice. At the same time, the activities help students
analyze and solve problems scientifically and logically, and
establish scientific concepts and cultivate scientific thinking.
Following is a body temperature recording sheet designed by a
student (Figure 3).

551-Course
Thinking-based instruction theory provides strong theoretical
support for the school’s curriculum reform and points out the
future development direction. After continuous exploration, the
Yuxin school in Beijing constructed the “551” thinking classroom
teaching model based on TBIT. The connotation of “551” is “one
core, five principles, and five steps.”

Firstly, “one core” refers to the aim of the course design—
improving students’ thinking ability, which is the same as the
core of TBIT. Secondly, “Five principles” refers to the basic
tenets of instructional design or the five basic principles of
thinking-based teaching: stimulating interest and motivation,
cognitive conflict, knowledge-construction, metacognition, and

application transfer. Based on these five basic principles, this
courses put forward five concepts of instructional design: (1)
Orderly (clear classroom steps and leading the rhythm of
thinking); (2) Interesting (set thinking points and stimulate
students’ desire for knowledge); (3) Effective (focus on problem
teaching and strengthen thinking training); (4) Emotional
(enhancing teacher-student interaction and improving thinking
quality); (5) Useful (extending the thinking path and linking
reality themes). Thirdly, “Five steps” adapted from the six
teaching steps of teaching design, which were adapted from
the six basic teaching steps advocated by TBIT (create
situations, questioning, independent inquiry, cooperation and
communication, summary and reflection, and application and
transfer). The specific meaning of “five steps” are (1) Situation
creation and inspiring thinking; (2) Exploring independently,
and thinking quietly; (3) Teacher-student cooperation, dialectical
thinking; (4) Practice implementation, feedback, and thinking;
(5) Returning to life scenes (situations) and expanding thinking.
Meanwhile, the teachers expanded the meaning of these five steps
in the context of the coronavirus pandemic.

According to the nature of “learning progressions” in the
course content design (Alonzo and Steedle, 2009), each subject
of the course is designed according to students’ cognitive
development rules. For example, the science group has set
curriculum goals for junior, middle, and senior students
separately. The course for junior students put increased emphasis
on arousing students’ curiosity in science and stimulating
children’s interest through scientific experiments and short
videos. In scientific experiments, we focus on cultivating
children’s observation and hands-on practical abilities, and
guiding children to think about problems in a scientific way.
The course in middle grades aims to arouse students’ interest
in hands-on activities through science games, small experiments,
and short videos. Starting from simple scientific experiments, it
helps students establish a scientific way of thinking that uses data
to verify conjectures, gradually improves students’ experimental
operation skills, and establishes conceptual foundations for
scientific experiments. In the upper grades, students are
encouraged to design experiments by themselves and learn
to explain the results of the experiments using experimental
logic. This stage focuses on cultivating students’ ability to
collect and organize evidence independently as well as critically
examine and learn from the collected data, and eventually draw
scientific conclusions.

In terms of the content of a course, each subject of the course
is based on the principles of big ideas, learning progressions,
and key competencies which were emphasized in the content
design of the course (Lin, 2016a,b; Hu, 2019). At the same
time, in the context of the pandemic, different subjects drew
their themes. For example, the subjects of Chinese and English
were mainly taught with traditional recitation, picture book
reading, and connections to the pandemic. An example reads
like the following: Please read the picture book of fighting the
pandemic, then think about the questions following: ¬ Why
did this pandemic break out?  What is a coronavirus? ®

What should we pay attention to during the pandemic? ¯

What are the touching stories that impressed you most during
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FIGURE 2 | The framework of the “Home + X” course.

TABLE 1 | “Home + life education” theme series activities arrangement.

Time Activity name Content Activity ways Integrable
subjects

Fusion series

The 1st Week I am a family epidemic
prevention supervisor.

Learn about epidemic; learn to wear
masks; be a good family epidemic
prevention activist.

Video,
micro-classes, etc.

Science,
biology.

Sharing and evaluating;
anti-epidemic methods.

The 2nd Week I am a little guardian of
family health.

Temperature test, to be a good
supervisor and analyst (Figure 3
shows one figure made by a student)

hands-on practice,
recording

Science,
mathematics.

Sharing and evaluating;
methods of
anti-epidemic.

The 3rd Week A conversation between
me and the virus.

Pay attention to information about
epidemic and virus, watch the
reproduction and spread of viruses and
bacteria, and then carry out an
imaginative conversation with the virus.

Watching,
recording, and

expressing.

Science and
literacy.

Thinking challenge;
sharing and evaluation.

The 4th Week I am a campus prevention
and control organizer.

Design and prepare for the start of
school, design the prevention and
control icons, and the prevention and
control plans for individuals and class.

Hands record,
class.

Language, art. Thinking challenge,
sharing and evaluating

this pandemic? ° What changes do you think we need to
make in the future? Additionally, art disciplines such as fine
arts and music mainly focus on creative activity with current
events. For example, the art discipline revolves around the
themes of “my city and me,” “my country and me,” “my world
and me,” and “my earth and me,” generating narratives of
students’ own life and social focus events with artistic creation.

In short, in a series of courses, through videos and teacher
demonstrations, students are guided to pay attention to life,
express feelings about life, think about life, and practice art with
life, to cultivate students’ sensitivities to language, health, and
art, and other aspects of personal life and growth, as well as
improve students’ analytic and reasoning skills, and creative and
critical thinking.
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FIGURE 3 | Polyline statistical of body temperature recorded by one student.

Besides, the school pays close attention to the mental health of
students, and promptly follows up and understands students with
emotional disturbances. Students who have difficulties with their
families, especially those who are indeed neglected by parents in
the front line of pandemic prevention and control, were provided
with necessary services.

Flower-Centered Course
The Liwan primary school in Guangdong province is a new
school established in 2019. Guangzhou is known as the
“City of Flowers,” also “Flower” is a characteristic culture of
Guangzhou. During the pandemic, based on the connotation of
TBIT, the president of this school asked teachers to integrate
Guangzhou’s characteristic “flower” culture into the curriculum,
and infiltrating various thinking methods and subject-based
key competencies. Finally, the teachers developed the “Colorful
World” series of courses through the creation of flower-related
situations in the general subject teaching, which greatly triggered
students’ enthusiasm for learning.

In terms of principles of curriculum design, the entire
curriculum revolves around the theme of “flowers” and includes
three dimensions: human and nature, human and self, and
human and society. Different courses are associated with different
dimensions according to their respective topics. Secondly, based
on the interdisciplinary design concept, all courses, to varying
degrees, integrate the knowledge of Chinese, mathematics,
English, ethics, the rule of law, sports, music, art, science,
psychology, dance, health, and other subjects. This kind of
design breaks the boundaries of disciplines and facilitates
multi-disciplinary and interdisciplinary teaching. It aims to

help students break mental sets, improve their ability to solve
problems, and at the same time promote students’ overall
development. Meantime, in this curriculum, multiple thinking
elements (i.e., purpose, viewpoint, problem, hypothesis, concept,
information, inference, result, and meaning) are connected,
spiraling upward, and are flexibly reflected in the design of
integrated contents.

According to the requirements of curriculum design, in
terms of progression design (Hu, 2019), the whole set
of curriculum design is progressive, guiding children from
knowledge acquisition to thinking and creation. To facilitate the
implementation of the course, each course is accompanied by a
corresponding guiding plan for different learning needs. Students
are asked to preview it before class, follow the plan in class and
expand the contents after class to improve the quality of learning.

One course example is like the following: “Hundred Flowers
blossom in Spring, Knowing Flowers in a Flower City.” This
course introduces students to the characteristics of many kinds
of flowers and guides them to learn the magical uses of flowers.
At the same time, popularize the edible and medicinal value
of flowers could help students to know how to use flowers
for self-health care in their lives. This course integrates the
two dimensions of “human and nature” and “human and self,”
as well as subjects of language and health. Meanwhile, this
course cultivates students’ information collection ability, thinking
ability, and expression ability.

Hypothesises
In order to design courses suitable for home-based study, and
to meet the requirements of curriculum reform, this study
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has introduced the TBIT theory. According to this theory, we
gave the specific guidance of the three critical elements of
curriculum design (curriculum objectives, curriculum contents,
and curriculum implementation), and provided three TBIT-
based micro-courses. Meanwhile, we tested the instructional
effects of the TBIT-based micro-courses compare to the national
curricula (e.g., Chinese and math) on three aspects: students’
evaluation of the quality of the courses, learning experience,
and online learning behaviors. Regarding the courses, the TBIT-
based micro-courses and the traditional curricula are both
conducted to facilitate students’ learning and development. The
national curricula were conducted to help students acquire basic,
systematic, and in-depth knowledge of each subject, while TBIT-
based micro-courses mainly focus on improving students’ core
competencies by engaging their active thinking.

Since the design of the three TBIT-based micro-courses was
based on theoretical guidance, we expect that students’ evaluation
of the TBIT-based micro-courses to be better than the national
curricula (Hypothesis 1). Given the courses that we designed
under TBIT before (i.e., the learn to think course, LTT) has
improved students’ motivation (Hu et al., 2016), we expect
that the TBIT-based micro-courses are more effective than the
national curricula in stimulating students’ learning motivation
(Hypothesis 2). Besides, since the courses have a strong emphasis
on online interaction, we expect that students’ online study
behaviors (i.e., interactive communication, learning attitude, and
persistence) in the TBIT-based micro-courses are better than
those in the national curricula (Hypothesis 3).

MATERIALS AND METHODS

Participants
Both students and teachers participated in a feedback survey on
the course. Among them, questionnaires were used to collect
quantitative data for students. Besides, informal interviews were
conducted with teachers to collect qualitative data to further
corroborate with the assessment results. The study protocol was
approved by the local ethics committee. All participants provided
informed consent before the data collection process.

In each of the three schools, students from one class
were randomly selected to participate in the survey around
the thinking-based courses, and students from another class
were randomly selected to participate in the survey around
the national curricula. The original sample is 262. Forty-
eight participants were excluded because they skipped a few
questions of the questionnaires. So, the final sample size
for the present analysis was 214 participants (102 females,
see demographic information in Table 2). Participants at the
three schools were at different grades. Considering that older
students have stronger metacognitive abilities and should give
deeper and more representative feedback on the curriculum,
participants at Yuxin School and Jiuhua Heping School were
selected from fifth grade (Mage = 11.04, SD = 0.55). Since
Liwan School is a newly built school with only first-year
students, the participants there are younger (Mage = 7.02,
SD = 0.65). The students in the two classes in each school

were matched in terms of students’ academic performance and
family backgrounds.

Fourteen teachers in the three schools (4–6 in each)
participated in the interview toward their perspective on the
TBIT-based micro-courses. These teachers have been engaged in
the curriculum design and teaching of the TBIT-based micro-
courses, and the subjects they teach are diverse.

Measurements
Course Experience Questionnaire
Students’ perceptions of the quality of their courses were
measured by the Course Experience Questionnaire (CEQ)
(Eley, 1998). It was originally designed by Ramsden (1991)
and was adapted into a simplified version of 23 questions
by Eley (1998) and has been widely used to evaluate
teaching quality at the curriculum level (Byrne and Flood,
2003). CEQ consists of five subscales: good teaching, clear
goals, appropriate workload, appropriate assessment, and
generic skills. Considering our purpose of examining the
quality of the course, only the last four dimensions were
adopted (the “good teaching” part was excluded), with a
total of 17 questions (α = 0.86). Students were asked to
respond on a five-point Likert scale (1 = “strongly disagree,”
5 = “strongly agree”). Example items are “It was always easy
to know the standard of work expected” and “The workload
was too heavy.””.

Mayer Learning Experience Questionnaire
The Mayer Learning Experience Questionnaire (Moreno
and Mayer, 2000; Stull et al., 2018) was used to measure
students’ learning experience in terms of motivation, interest,
understanding, the perceived difficulty of the material, and
engagement. The scale contains eight items and was scored on a
seven-point Likert scale (α = 0.87). An example item is “I enjoyed
learning this way.”

Online Learning Behavior Questionnaire
Three subscales (i.e., interactive communication, persistence,
and learning attitude) from the Online Learning Behavior
Questionnaire (Li et al., 2013) were used to measure students’
online learning behaviors in traditional courses as well as
thinking-based online micro-courses. The three subscales
contain 12 items in total and were scored on a five-point Likert
scale (α = 0.86). An example item is “I am willing to share my
ideas with my classmates in the TBIT-based micro-courses (or ‘in
the national curricula’).”

Informal Interviews Toward Teachers’ Perspectives
on the Thinking-Based Courses
In addition to the questionnaires for students, informal
interviews were conducted for teachers to qualitatively evaluate
their perspectives toward the TBIT-based micro-courses. Four
open-ended questions were used in the informal interviews:
“Compared with previous courses, what are the features
of the TBIT-based micro-courses during the pandemic?”,
“How is the effect of TBIT-based micro-courses during the
pandemic on improving students’ thinking ability?”, “How is
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TABLE 2 | Descriptive statistics of subjects in two assessments and three schools.

Assessment Variables Jiuhua
Yuxin School Liwan Schoolobjective Heping School

TBIT-bases micro-courses Home + X course 551-course Flower-centered course
Age (M ± SD) 11.20 (0.50) 10.89 (0.61) 7.00 (0.48)

Number 53 37 31

National curricula

Age (M ± SD) 11.13 (0.57) 10.95 (0.51) 7.04 (0.75)

Number 30 39 24

the effect of TBIT-based micro-courses during the pandemic on
improving students’ key competence?”, and “How about students’
engagement in learning TBIT-based micro-courses?”

Procedure
The feedback survey was conducted in mid-June 2020. By
the time the survey data were collected, students in each
school had taken TBIT-based micro-courses at least 10
times and national curricula for more than 7 weeks (see
Table 3). For the fifth-grade students, they received the link
to the three questionnaires from their teachers. Students
are required to use mobile phones or computers to open
the link and complete the questionnaires. For the first-
grade students, the printed questionnaire was handed out by
the teachers, so the younger students could complete the
questionnaire more easily.

Besides the quantitative investigation, a qualitative interview
was used to enrich data interpretation and enhance the
validity of specific claims. Through this method, more
comprehensive information will be collected, especially
the information not investigated from the questionnaires.
Regarding implementation, the day after the survey, the
teachers in the three schools received a link for the informal
interview. They were asked to anonymously answer four
open-ended questions.

Data Analysis
To assess the effects of the TBIT-based micro-courses, several
independent t-tests (see Table 4) were conducted separately
between the assessment on TBIT-based micro-courses and
national curricula for three courses (Home + X course, 551-
course, and Flower-centered course) on each aspect of the three
questionnaires (CEQ, MLEQ, and OLBQ).

The responses to the four open-ended questions were
examined through content analysis. Two of the authors firstly
went through all the material, and then conducted two coding
operations progressively: open coding and axial coding (Thorne,
2000; Bryman and Burgess, 2002). In the open coding section,
a total of 142 responses were identified. In the axial coding
section, connections were made for each open-ended question.
The two authors worked independently so as not to influence
each other. The two raters got consistent comments on most
of the responses, few discrepancies were resolved through a
consensual process.

RESULTS

Description Results
The description information of subjects is as above (see Table 2).

t-Tests
The independent t-tests results from questionnaire CEQ show
that students gave equal even higher assessment on TBIT-
based micro-courses on aspects “clear goals and standards,”
“appropriate workload,” “appropriate assessment,” and “general
skills.” Specifically, the “flower-centered course” gained higher
score in “clear goals and standards” (M = 4.31, SD = 0.69) than
the score of national curricula (M = 3.89, SD = 0.57; p = 0.019),
and lower score in “appropriate workload” (M = 1.98, SD = 0.75)
relative to the score of national curricula (M = 2.69, SD = 0.84;
p = 0.002) (see Figure 4). There are no significant results on
other aspects. These results partly supported the hypothesis 1 that
students’ evaluation of the TBIT-based micro-courses should be
better than that of national curricula (H1).

Notably, the results from MELQ showed that all the TBIT-
based micro-courses got higher assessment on study motivation
(phome +X = 0.038; p551 = 0.034; pFlower−centered = 0.046)
and lower assessment on learning difficulty relative to
the national curricula (phome +X = 0.045; p551 = 0.047;
pFlower−centered = 0.009). Additionally, the 551-course gained
higher assessment on the dimension of “understanding”
(p = 0.002) and the marginally higher score of “interest” in
MLEQ compared to the national curricula (p = 0.056). There
are no significant differences in other dimensions. These
results suggest that the TBIT-based micro-courses can better
promote students’ learning motivation and reduce the learning
difficulty experienced by students. To some extent, they also
seemed to facilitate part of students’ understanding and possibly
improve their interest in the courses (see Figure 4). These
results supported Hypothesis 2 that the TBIT-based micro-
courses should be more effective than the national curricula in
stimulating students’ learning motivation.

Additionally, the results from questionnaire OLBQ showed
that TBIT-based micro-courses gained equal even more
positive assessments on aspects “interactive communication,”
“persistence,” and “learning attitude” than that of national
curricula. Specifically, the “551-course” gained higher scores
in dimensions of “interactive communication” (M = 4.10,
SD = 0.87) and “persistence” (M = 4.11, SD = 0.86) relative to
the national curricula (M = 3.56, SD = 1.01, p = 0.016; M = 3.51,
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TABLE 3 | The class frequency and duration of the TBIT-based micro-courses and the national curricula by the time of data collection.

Questions Jiuhua Heping
School

Yuxin School Liwan School Jiuhua Heping
School

Yuxin School Liwan School

Home + X course 551-course Flower-centered
course

National curricula

How long have the students
been taking this course (weeks)?

10 20 2 7 20 12

How many classes does the
student attend per week?

1 2 10 14 20 25

How long does each class last
(minutes)?

20–30 20 20 30 20 20

TABLE 4 | Independent t-test results of two assessments on each dimension of the three questionnaires in three schools.

Questionnaires and its aspects Jiuhua Heping School Yuxin School Liwan School

t df p t df p t df p

Course Experience Questionnaire (CEQ)

Clear goals and standards –0.96 81 0.342 1.80 74 0.076 2.42 53 0.019*

Appropriate workload 0.08 81 0.936 –1.10 74 0.274 –3.27 53 0.002**

Appropriate assessment 0.98 81 0.328 0.84 74 0.402 0.77 53 0.443

General skills –0.99 81 0.326 1.13 74 0.262 1.39 53 0.169

Mayer Learning Experience Questionnaire (MLEQ)

Motivation 2.10 81 0.038* 2.16 74 0.034* 2.04 53 0.046*

Interest 1.30 81 0.197 1.94 74 0.056 1.03 53 0.308

Understanding 0.30 81 0.766 3.19 74 0.002** 1.34 53 0.185

Learning difficulty –2.03 81 0.045* –2.02 74 0.047* –2.73 53 0.009**

Engagement 1.61 81 0.112 –0.02 74 0.981 0.03 53 0.978

Online Learning Behavior Questionnaire (OLBQ)

Interactive communication –1.06 81 0.290 2.47 74 0.016* 1.93 53 0.059

Persistence 0.61 81 0.544 2.89 74 0.005** 1.23 53 0.223

Learning attitude –0.17 81 0.869 1.79 74 0.078 2.23 53 0.030*

Sig. (2-tailed). *p < 0.05, **p < 0.01.

SD = 0.93, p = 0.005). The “flower-centered course” gained higher
score on the dimension of “learning attitude” (MTBIT = 4.27,
SD = 0.62; Mnational = 3.79, SD = 0.97; p = 0.030). There are
no significant results on other dimensions. These results partly
supported Hypothesis 3 that the TBIT-based micro-courses get
higher assessment than national curricula.

Informal Interviews With Teachers
In response to the first question (i.e., the features of the
courses), teachers’ answers fell under three categories: curriculum
objectives, content, student learning experience. From the
perspective of the teachers, the most striking feature of the
courses is that the curriculum objectives focused on the
cultivation of thinking abilities, real-life problem solving, and
the key competencies such as autonomous development and
social participation, etc. Another feature the teachers mentioned
was that the courses were logically organized according to the
cross-disciplinary themes or core concepts instead of being
limited by the class schedule of separate subjects. Besides, they
suggested that the students’ learning experience was positive.
Seventy-five percentage of the teachers interviewed mentioned
that the courses were interesting and could stimulate students’
motivation to learn.

In response to the second question concerning the effect
of the courses on improving students’ thinking ability, more
than 85% of the teachers indicated that the courses had a good
effect on improving students’ thinking ability (e.g., agility and
flexibility). Among them, three teachers described the specific
activities which were particularly effective in improving students’
critical thinking; two teachers pointed out that the courses helped
students learn how to think from multiple perspectives. Also, two
teachers suggested that the effect of the curriculum on thinking
ability was different from person to person and that students who
are more autonomous made more progress.

The third question was about the effect on improving students’
key competencies. The answers frequently mentioned by the
teachers (6 out of 14) were that the students benefited a lot from
the course in autonomous development, as they reported that
students’ abilities of autonomous learning and self-management
have been improved. Besides, three teachers suggested that
students in this course have full opportunities to practice and
apply the knowledge they have learned, which is of great
importance to the improvement of their competence in practical
innovation. Two teachers mentioned that students’ information
competence has been improved a lot through the course.

In response to the last question (i.e., students’ engagement in
the courses), all teachers indicated that students showed a high
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FIGURE 4 | The score of the two kinds of assessment of three questionnaires on three courses. (A) Course Experience Questionnaire, CEQ; (B) Mayer Learning
Experience Questionnaire, MLEQ; (C) Online Learning Behavior Questionnaire, OLBQ.

willingness to participate in the learning activities. They pointed
out that students in both first and fifth grade showed high levels
of concentration and interest in the curriculum.

DISCUSSION

The present study introduces an effective instruction
theory—TBIT. According to this theory, we give the specific
guidance of the three critical elements of curriculum design
(curriculum objectives, curriculum contents, and curriculum
implementation). Next, we provide three TBIT-based micro-
courses, and its instructional effects were tested. In general,
the results indicated that the TBIT-based micro-courses not
only improved the course quality but also enhanced students’
motivation and facilitated part of their online behaviors (such
as interactive communication) of the online class. The current
study has important implications for how to design effective and

interesting online courses to improve students’ thinking abilities
and cultivate their key competencies.

The present research indicates that TBIT has multiple
beneficial effects on guiding the design of online courses,
especially in terms of effective guidance for students studying at
home during the period of pandemic. As for teaching objectives,
every course is focused on cultivating students’ key competencies
(e.g., humanistic background, scientific spirit, learning, healthy
life, responsibility, and practice and innovation). Regarding
teaching content, we focus on improving students’ motivation
and capturing their interests, and then we designed lots of
diversified, highly conceptual, interdisciplinary, and integrated
contents and activities to facilitate the development of students’
thinking (e.g., flexible, critical, creative, agile, and deep
thinking) and abilities (e.g., the ability of autonomous learning,
independence, cooperation and communication, and follow
current events, etc.). Meanwhile, according to the “learning
progressions” principle (Alonzo and Steedle, 2009; Jin et al.,
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2019), we provided content with different difficulty levels
to students in different grades to reach their zones of
proximal development (Vygotsky, 1978). Regarding teaching
implementation, according to the five-course design principles of
TBIT (Hu et al., 2011), we set six main steps to make the class
more attractive and more focused on students’ thinking and key
competencies. For example, we used the information familiar to
students to lead-in the course, and then set the cognitive conflict
to provoking their deep thinking. Besides, we used inquiry-
based teaching methods to improve multiple abilities of students,
such as hand-on, independence, and interactive communication
abilities, and so on. Late in the course, we usually let students
summarize and reflect what they have learned in that class and try
to transfer that knowledge to other situations they can be used, so
as to transfer the knowledge they have learned to the abilities they
have mastered and the competencies they have been cultivated.
Thus, the detailed instruction leads to effective results.

Firstly, the results showed that the evaluation of TBIT-
based micro-courses get equal (“appropriate assessment” and
“general skills”) or even better (“clear goals and standards”
and “appropriate workload”) assessments on the course quality
relative to national curricula. The perception of clear goals could
help students have a clear understanding about what they are
going to learn, so as to improve their satisfaction with the course
because a previous study has shown that students who have more
clear course goals rated higher course satisfaction (Svanum and
Aigner, 2011). Meanwhile, an appropriate workload in the course
could avoid some potential psychological problems in students,
especially in the background of the pandemic (Wang et al., 2020),
as the too heavy workload is related to high test anxiety (Sansgiry
and Sail, 2006). No significant results on aspects “appropriate
assessment” and “general skills” mean the course designed based
on TBIT could guarantee the quality of course for students
as equal as the national curricular, meanwhile, cultivating the
general skills for students.

Secondly, the TBIT-based micro-courses gained more
assessment on positive learning experiences than that of national
curricula. Specifically, TBIT-based micro-courses gained higher
scores on “motivation” and lower “learning difficulty” relative to
national curricula, and part of them gave a higher assessment on
“understanding” and a marginally significant higher assessment
on “interest” for TBIT-based micro-courses. These results
reflected that students are more desired to take the course
designed based on TBIT, which is consistent with the result
found by Hu et al. (2016). These positive results may benefit
from the design of the TBIT-based micro-courses. In this
course, according to the course design principles of TBIT, in
the first teaching step, teachers usually use lots of interesting
information, which is closely related to the topic they plan to
teach (e.g., teaching contents related to the pandemic in this
study), to “lead-in” the real theme of the course (Hu et al., 2011).
Meanwhile, most of the course contents are interdisciplinary.
This kind of method could arouse students’ curiosity about the
course, attract their attention, and engage in the course, therefore
improving students’ motivation about the course (Hu et al.,
2016). Notably, motivation has been consistently found to be
positively related to self-control (Schmeichel et al., 2010; Vohs

et al., 2012), and people who have high motivation have high
autonomy and perform better in massive open online courses
(MOOCs) (Durksen et al., 2016). Thus, the improvement of
motivation indirectly helps solve the main problem caused by
studying at home—lacking autonomous learning ability on the
study (Durksen et al., 2016; Liang et al., 2020; Zhou et al., 2020).
Also, the improvement of willingness, enthusiasm, and the ability
for autonomous learning and self-management was evidenced
by our results from teachers’ interviews.

Regarding “learning difficulty” and “understanding,” when
students could actively study rely on their intrinsic motivation,
they are more likely to experience lower learning difficulty about
the course and have a high possibility of engaging in deeper
exploration and thinking about the questions posed in that
course (Hu et al., 2016; Zhang et al., 2020), so that has a better
understanding of the course content.

Thirdly, students performed better in TBIT-based micro-
courses in terms of online learning behavior than in national
curricula. We found part of students rating higher “learning
attitude,” “interactive communication,” and “persistence” on
TBIT-based micro-courses than national curricula. These
results suggest that students benefited from the steps of
“stimulating interest and motivation,” “knowledge-construction,”
and “cognitive conflict” in the TBIT-based micro-courses.
Specifically, in this course, teachers usually use lots of
information related to pandemic to create the situation,
which is more attractive and familiar to students and can be
considered as the scaffolding for students. The scaffolded content
is particularly important in constructing students’ learning
environments, which in turn facilitates their positive attitude
toward online learning, as was found in Korhonen et al. (2018).

Regarding “interactive communication,” during thinking-
based courses, teachers usually set lots of interaction steps
for students to share their views, answers, and productions.
Meanwhile, other teachers, parents, and students could give
their opinions in the discussion section online. This process
significantly facilitated the teacher-student, student-content, and
student-student interactive communication in the course, which
could strengthen students’ cognitive construction to relate the
knowledge in their mind to the current situation, and thus
facilitate their social construction with other teachers and
students. As previous studies showed that the more mutual
interactions between teachers and students, the more knowledge
to be constructed and the more strengthened a sense of an online
learning community the students will perceive (Chi, 2009; Jia
et al., 2017; Ouyang et al., 2020). Meanwhile, researchers found
that the high engagement in the online course can increase
students’ satisfaction so that enhance their motivation to learn,
thus improves students’ performance in online courses (Jin, 2017;
Martin and Bolliger, 2018).

Besides, the improvement in “persistence” could be due to the
step “cognitive conflict.” Because, in this process, teachers usually
show information or phenomenon which were not consistent
with students’ intuition or experience to provoke students’ critical
thinking. Previous studies have shown that original or conflict
information could attract more attention from students (Kang
et al., 2010; Jia et al., 2019). Therefore, students can be more
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absorbed in the course and show high persistence from the
“cognitive conflict” link.

In short, under the guidance of TBIT, students’ motivation
for the online course has been significantly improved, the
study difficulty they have experienced has deeply decreased,
and their multi-thinking, -abilities, and -key competencies have
been cultivated. Both the results we found from the quantity
and quality data can give evidence for this conclusion. Thus,
based on TBIT theory, we have solved the biggest problem
that usually happened in an online course—lack self-monitoring
ability (Liang et al., 2020; Shang et al., 2020)—through improving
students motivation, and achieved the goal of teaching reform
requirement—cultivating students’ key competencies.

There are still few limitations that need to be mentioned.
Firstly, since the design of this study is not a very rigorous
randomized grouping design, it might have little influence on
the generalization of the results. In this study, due to the sudden
outbreak of the COVID-19, we had to collect the data after the
TBIT-based micro-courses have been applied. Meanwhile, since
the national curricula consist of courses that students must take,
TBIT micro-courses was introduced as an added-on component,
rather than implemented in lieu of the traditional one. So, it was
not possible, with the unexpected COVID-19 in China, for us to
conduct rigorous design-based research with up and close follow-
up observations every step of the way. Thus, the main aim of this
study was to assess how well TBIT was received as compared to
the traditional curriculum, with regard to developing students’
key competencies. In this sense, our study was meant to be a step
of generating evidence for the effectiveness of TBIT, rather than
a full-blown design-based study. Secondly, there might be the
possibility of a Hawthorne effect in favor of TBIT. This concern
was alleviated to some degree due to the following procedures.
First, we didn’t introduce the TBIT-based micro-courses in a
way that would bias the students in favor of this approach.
Alternating between TBIT and the traditional curriculum was
made seamlessly. Second, we randomly chose the classes to assess
either TBIT or the traditional curriculum; this would “dilute”
the possible systematic effect of making TBIT more distinct to
students than the traditional counterpart. And finally, we didn’t
ask students to compare their feelings about the two approaches
but only asked them to report their feelings on one of them.
This strategy also helped avoid the Hawthorne effect; that is,
seeing one favored over the other. Another limitation is that
some hypothesized advantages of TBIT are not substantiated. For
example, only part of the dimensions in the questionnaires CEQ
and OLBQ are improved, this might due to the time they took
the experiment class was too short. It might have effects on a
more wide range and the effects of the courses would be prolonger
after long-time teaching. As our previous studies found that when
received the courses “Learn to think,” which was designed under
the guidance of TBIT, students’ abstract and concrete thinking
abilities were all improved after 1 year for students in grade
1 and 2, and 6 months for grade-3-students (Hu et al., 2011).
Additionally, using the same course, after a 2 years intervention,
students’ scientific creativity was still increased 1 year after (Hu
et al., 2013). Furthermore, after a 4 years intervention, students’
deep motivation was still increased 1 year after (Hu et al., 2016).

The current study gives lots of insights on how to design
online courses in the future, extends the growing literature
on the guidance role of TBIT in offline course design to
the domain of online course design, and provides practical
theoretical guidance for the development of online courses.
Specifically, course design must focus on the key competencies
of students and must be designed under the guidance of the
effective teaching theory. In order to attract students’ learning
motivation and interest, the online course design should reflect
the interesting, comprehensive (interdisciplinary), and active
nature of course content. It should enhance students’ learning
interest so as to improve their motivation; it should emphasize the
comprehensiveness of the content in order to reduce unnecessary
learning content and decrease workload for students; it should
emphasize the activation of activities so that mobilize students’
participation and interactive communication.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation, to any
qualified researcher.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committee of CTPAD at Shannxi Normal
University. Written informed consent to participate in this study
was provided by the participants’ legal guardian/next of kin.

AUTHOR CONTRIBUTIONS

WH, XZ, and YL designed the study. YL and XZ wrote
the manuscript. XZ contributed to the data collection. YL
contributed to the data analysis. WH and DD critically
reviewed the manuscript. All authors read and approved the
final manuscript.

FUNDING

This work was supported by the grant from the National
Natural Science Foundation of China (Grant No. 31871118),
the Research Program Funds of the Collaborative Innovation
Center of Assessment toward Basic Education Quality at
Beijing Normal University (2019-05-002 BZPK01; 2020-05-002-
BZPK01), the Learning Science Interdisciplinary project of
Shaanxi Normal University, the grant from the program of China
Scholarship Council (CSC; 201906870039), and two grants from
Fundamental Research Funds for the China Central Universities
(2018TS087; 2019TS130).

Frontiers in Psychology | www.frontiersin.org 15 April 2021 | Volume 12 | Article 601607308

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-601607 April 5, 2021 Time: 10:28 # 16

Li et al. Curriculum Innovation Under COVID-19

ACKNOWLEDGMENTS

We would like to thank all the teachers from the three base
schools for their design of the courses (Jiuhua Heping Primary

School in Xiangtan City, Hunan Province; the school affiliated
to Capital Normal University, Beijing; Liwan Primary School
in Guangzhou City, Guangdong Province), and their help on
collecting the data.

REFERENCES
AAAS. (2005). 2061 Connections. Available online at http://www.project2061.org/

publications/2061Connections/2005/2005-11a.htm (accessed January 28, 2021)
Alonzo, A. C., and Steedle, J. T. (2009). Developing and assessing a force and

motion learning progression. Science Education 93, 389–421. doi: 10.1002/sce.
20303

Alshamrani, M. (2019). An Investigation of the Advantages and Disadvantages of
Online Education. Doctoral dissertation, Auckland University of Technology,
Auckland.

Ananiadou, K., and Claro, M. (2009). 21st Century Skills and Competencies for New
Millennium Learners in OECD Countries OECD Education Working Papers,
No. 41. Paris: OECD Publishing.

Arkorful, V., and Abaidoo, N. (2015). The role of e-learning, advantages, and
disadvantages of its adoption in higher education. Int. J. Instruct. Technol.
Distance Learn. 12, 29–42.

Baanqud, N. S., Al-Samarraie, H., Alzahrani, A. I., and Alfarraj, O. (2020).
Engagement in cloud-supported collaborative learning and student knowledge
construction: a modeling study. Int. J. Educ. Technol. High. Educ. 17:56. doi:
10.1186/s41239-020-00232-z

Bai, H., Duan, H., Kroesbergen, E. H., Leseman, P. P., and Hu, W. (2020). The
benefits of the learn to think program for preschoolers’ creativity: an explorative
study. J. Creat. Behav. 54, 699–711. doi: 10.1002/jocb.404

Bao, L., Kim, Y., Raplinger, A., Han, J., and Koenig, K. (2014). Affective factors
in stem learning and scientific inquiry: assessment of cognitive conflict and
anxiety. Arxiv [Preprint]

Bao, W. (2020). COVID-19 and online teaching in higher education: a case study
of Peking University. Human Behavior and Emerging Technologies 2, 113–115.
doi: 10.1002/hbe2.191

Benedek, M., Kenett, Y. N., Umdasch, K., Anaki, D., Faust, M., and Neubauer,
A. C. (2017). How semantic memory structure and intelligence contribute to
creative thought: a network science approach. Think. Reas. 23, 158–183. doi:
10.1080/13546783.2016.1278034

Bevan, B., Gutwill, J. P., Petrich, M., and Wilkinson, K. (2015). Learning through
stem-rich tinkering: findings from a jointly negotiated research project taken up
in practice. Sci. Educ. 99, 98–120. doi: 10.1002/sce.21151

Brown, A. L. (1987). “Metacognition, executive control, self-regulation, and
other more mysterious mechanisms,” in Metacognition, Motivation, and
Understanding, eds F. Weinert and R. Kluwe (Mahwah, NJ: Erlbaum),
65–116.

Brown, J. C., and Livstrom, I. C. (2020). Secondary science teachers’ pedagogical
design capacities for multicultural curriculum design. J. Sci. Teach. Educ. 31,
1–20.

Bryman, A., and Burgess, B. (Eds.) (2002). Analyzing Qualitative Data. Milton
Park: Routledge.

Byrne, M., and Flood, B. (2003). Assessing the teaching quality of accounting
programmes: an evaluation of the course experience questionnaire. Assess. Eval.
High. Educ. 28, 135–145. doi: 10.1080/02602930301668

Chen, W., Tan, J. S. H., and Pi, Z. (2021). The spiral model of collaborative
knowledge improvement: an exploratory study of a networked collaborative
classroom. Int. J. Comput. Support. Collab. Learn. doi: 10.1007/s11412-021-
09338-6 [Epub ahead of print].

Chi, M. T. H. (2009). Active-constructive-interactive: a conceptual framework for
differentiating learning activities. Top. Cogn. Sci. 1, 73–105. doi: 10.1111/j.1756-
8765.2008.01005.x

Chugh, R., Ledger, S., and Shields, R. (2017). Curriculum design for distance
education in the tertiary sector. Turk. Online J. Distance Educ. 18, 4–15. doi:
10.17718/tojde.306552

Cui, Y. (2016). Competence: a concept that makes people happy and worried.
J. East China Norm. Univ. 1, 3–5.

Cunningham, C. M., Lachapelle, C. P., Brennan, R. T., Kelly, G. J., Tunis, C. S. A.,
and Gentry, C. A. (2019). The impact of engineering curriculum design
principles on elementary students’ engineering and science learning. J. Res. Sci.
Teach. 57, 423–453. doi: 10.1002/tea.21601

de Oliveira, M. M. S., Penedo, A. S. T., and Pereira, V. S. (2018). Distance education:
advantages and disadvantages of the point of view of education and society.
Dialogia 29, 139–152. doi: 10.5585/dialogia.n29.7661

Duncan, R. G., and Rivet, A. E. (2013). Science learning progressions. Science 339,
396–397. doi: 10.1126/science.1228692

Durksen, T. L., Chu, M. W., Ahmad, Z. F., Radil, A. I., and Daniels, L. M.
(2016). Motivation in a MOOC: a probabilistic analysis of online learners’ basic
psychological needs. Soc. Psychol. Educ. 19, 241–260. doi: 10.1007/s11218-015-
9331-9

Eisenkopf, G. (2010). Peer effects, motivation, and learning. Econ. Educ. Rev.
29:364374. doi: 10.1016/j.econedurev.2009.08.005

Eley, M. G. (1998). “The course experience questionnaire: some effects of altered
question formats on the CEQ’s effectiveness as an instrument,” in Proceedings of
the 24th Annual Conference of HERDSA, (Auckland).

Evans, R. (1973). Jean Piaget: The Man And His Ideas. New York, NY: E. P. Dutton.
Herrmann-Abell, C. F., and DeBoer, G. E. (2018). Investigating a learning

progression for energy ideas from upper elementary through high school. J. Res.
Sci. Teach. 55, 68–93. doi: 10.1002/tea.21411

Hu, W. (2015). “Thinking-based classroom teaching theory and practice in China,”
in The Routledge International Handbook of Research on Teaching Thinking, eds
R. Wegerit, L. Li, and J. Kaufman (Milton Park: Routledge), 92–102.

Hu, W. (2016). Science learning quality assessment based on key competence.
China Exam. 8, 23–26.

Hu, W. (2017). “The core competence,” in Science Subject And Its Connotation, ed.
J. Yang (Shanghai: East China Normal University Press).

Hu, W. (2019). The construction of a curriculum system integrating Maker and
STEM under the guidance of thinking teaching theory. China Educ. Inform. 2,
27–34.

Hu, W., Adey, P., Jia, X., Liu, J., Zhang, L., Li, J., et al. (2011). Effects of a ‘learn
to think’ intervention programmer on primary school students. Br. J. Educ.
Psychol. 81(Pt 4), 531–557. doi: 10.1348/2044-8279.002007

Hu, W., Jia, X., Plucker, J. A., and Shan, X. (2016). Effects of a critical thinking skills
program on the learning motivation of primary school students. Roeper Rev. 38,
70–83. doi: 10.1080/02783193.2016.1150374

Hu, W., and Lin, C. (2003). A study of teenagers’ capacity of scientific thinking.
Educ. Res. 12, 19–23.

Hu, W., and Luo, H. (2001). Middle school students’ structure of scientific thinking
ability. J. Subj. Educ. 2, 27–37.

Hu, W., and Wei, Y. (2010). Thinking structure and classroom teaching–the
guidance of intelligence theory centered on thinking structure to classroom
teaching. Curric. Textbooks Teach. Methods 30, 32–37.

Hu, W., Wu, B., Jia, X., Yi, X., Duan, C., Meyer, W., et al. (2013). Increasing
students’ scientific creativity: the “learn to think” intervention program. J. Creat.
Behav. 47, 3–21. doi: 10.1002/jocb.20

Iswahyudi, I., Yohana, C., and Mardi, M. (2019). Impact self-efficacy and
supervisor support on transfer of training: two-stage approach analysis.
J. Pendidikan Ekonomi Dan Bisnis (JPEB) 7, 47–60. doi: 10.21009/jpeb.007.1.5

Jang, Y., Lee, H., Kim, Y., and Min, K. (2020). The relationship between
metacognitive ability and metacognitive accuracy. Metacogn. Learn. 15, 411–
434. doi: 10.1007/s11409-020-09232-w

Jia, X., Hu, W., Cai, F., Wang, H., Li, J., Runcoc, A. M., et al. (2017). The influence
of teaching methods on creative problem finding. Think. Skills Creat. 24, 86–94.
doi: 10.1016/j.tsc.2017.02.006

Jia, X., Hu, W., Duan, H., Qi, S., Wang, X., and Li, Y. (2019). The neural mechanism
of insight in children and adults: an erps study of chinese-generation task.
Psychol. (Savannah, Ga.) 10:1856. doi: 10.4236/psych.2019.1013120

Frontiers in Psychology | www.frontiersin.org 16 April 2021 | Volume 12 | Article 601607309

http://www.project2061.org/publications/2061Connections/2005/2005-11a.htm
http://www.project2061.org/publications/2061Connections/2005/2005-11a.htm
https://doi.org/10.1002/sce.20303
https://doi.org/10.1002/sce.20303
https://doi.org/10.1186/s41239-020-00232-z
https://doi.org/10.1186/s41239-020-00232-z
https://doi.org/10.1002/jocb.404
https://doi.org/10.1002/hbe2.191
https://doi.org/10.1080/13546783.2016.1278034
https://doi.org/10.1080/13546783.2016.1278034
https://doi.org/10.1002/sce.21151
https://doi.org/10.1080/02602930301668
https://doi.org/10.1007/s11412-021-09338-6
https://doi.org/10.1007/s11412-021-09338-6
https://doi.org/10.1111/j.1756-8765.2008.01005.x
https://doi.org/10.1111/j.1756-8765.2008.01005.x
https://doi.org/10.17718/tojde.306552
https://doi.org/10.17718/tojde.306552
https://doi.org/10.1002/tea.21601
https://doi.org/10.5585/dialogia.n29.7661
https://doi.org/10.1126/science.1228692
https://doi.org/10.1007/s11218-015-9331-9
https://doi.org/10.1007/s11218-015-9331-9
https://doi.org/10.1016/j.econedurev.2009.08.005
https://doi.org/10.1002/tea.21411
https://doi.org/10.1348/2044-8279.002007
https://doi.org/10.1080/02783193.2016.1150374
https://doi.org/10.1002/jocb.20
https://doi.org/10.21009/jpeb.007.1.5
https://doi.org/10.1007/s11409-020-09232-w
https://doi.org/10.1016/j.tsc.2017.02.006
https://doi.org/10.4236/psych.2019.1013120
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-601607 April 5, 2021 Time: 10:28 # 17

Li et al. Curriculum Innovation Under COVID-19

Jin, H., Mikeska, J. N., Hokayem, H., and Mavronikolas, E. (2019). Toward
coherence in curriculum, instruction, and assessment: A review of learning
progression literature. Sci. Educ. 103, 1206–1234. doi: 10.1002/sce.21525

Jin, S. H. (2017). Using visualization to motivate student participation in
collaborative online learning environments. J. Educ. Technol. Soc. 20,
51–62.

Kakana, D., Christidou, V., Kazela, K., and Valakosta, M. (2009). Teaching
magnetic attraction to preschool children. Int. J. Learn. Annu. Rev. 16, 115–128.
doi: 10.18848/1447-9494/CGP/v16i02/46130

Kang, H., Scharmann, L. C., Kang, S., and Noh, T. (2010). Faculty publications:
department of teaching, learning and teacher education. Int. J. Environ. Sci.
Educ. (IJESE) 5, 383–405.

Kang, S., Scharmann, L. C., and Noh, T. (2004). Reexamining the role of cognitive
conflict in science concept learning. Res. Sci. Educ. 34, 71–96. doi: 10.1023/B:
RISE.0000021001.77568.b3

Kenett, Y. N., Anaki, D., and Faust, M. (2014). Investigating the structure of
semantic networks in low and high creative persons. Front. Hum. Neurosci.
8:407. doi: 10.3389/fnhum.2014.00407

Korhonen, A. M., Ruhalahti, S., and Veermans, M. (2018). The online learning
process and scaffolding in student teachers’ personal learning environments.
Educ. Inform. Technol. 24, 755–779. doi: 10.1007/s10639-018-9793-4

Kumar Basak, S., Wotto, M., and Belanger, P. (2018). E-learning, M-learning and
D-learning: conceptual definition and comparative analysis. E Learn. Digit.
Media 15, 191–216. doi: 10.1177/2042753018785180

Lee, C. S., Hayes, K. N., Seitz, J., DiStefano, R., and O’Connor, D. (2016).
Understanding motivational structures that differentially predict engagement
and achievement in middle school science. Int. J. Sci. Educ. 38, 192–215. doi:
10.1080/09500693.2015.1136452

Lelliott, A., and Rollnick, M. (2009). Big Ideas: a review of astronomy
education research 1974–2008. Int. J. Sci. Educ. 32, 1771–1799. doi: 10.1080/
09500690903214546

Lemay, J., and Moreau, P. (2020). Managing a curriculum innovation process.
Pharmacy (Basel) 8:153. doi: 10.3390/pharmacy8030153

Li, J., Wong, S. C., Yang, X., and Bell, A. (2020). Using feedback to promote student
participation in online learning programs: evidence from a quasi-experimental
study. Educ. Technol. Res. Dev. 68, 485–510. doi: 10.1007/s11423-019-09709-9

Li, Y., Kenett, Y. N., Hu, W., and Beaty, E. R. (2021). Flexible semantic network
structure supports the production of creative metaphor. Creat. Res. J. (in press)
[Epub ahead of print].

Li, Y., Wu, S., Yao, Q., and Chu, Y. (2013). Investigation and research on college
students’ online learning behavior. Online Educ. Distance Educ. 11, 59–65.

Liang, L., Cai, J., and Geng, Q. (2020). Online teaching in primary and
secondary schools under the epidemic: reality, improvement strategies and
future reconstruction: analysis from learning perspective. E Edu. Res. 5, 5–11.
doi: 10.4324/9780203426746_chapter_1

Liao, H.-A., Edlin, M., and Ferdenzi, A. C. (2014). Persistence at an Urban
Community College: the implications of self-efficacy and motivation. Commun.
Coll. J. Res. Pract. 38, 595–611. doi: 10.1080/10668926.2012.676499

Lin, C. (2016b). Explore the Key Competencies of Students’ Development in the 21st
Century. Beijing: Beijing Normal University Press.

Lin, C. (2016a). Chinese students’ development of key competencies: in-
depth answer to the question “What kind of moral character should be
established and what kind of person should be cultivated”. People’s Educ. 19,
14–16.

Lin, C., and Hu, W. (2010). Theory and practice of thinking type of classroom
teaching. J. Beijing Norm. Univ. (Social Science Edition) 1, 29–36.

Liu, Q. (2004). Curriculum objective: formation, development, and realization.
Curric. Teach. Mater. Methods 24, 24–29.

Martin, F., and Bolliger, D. U. (2018). Engagement matters: student perceptions on
the importance of engagement strategies in the online learning environment.
Online Learn. 22, 205–222.

Martín-Páez, T., Aguilera, D., Perales-Palacios, F. J., and Vílchez-González,
J. M. (2019). What are we talking about when we talk about STEM
education? A review of literature. Sci. Educ. 103, 799–822. doi: 10.1002/sce.
21522

Ministry of Education of the People’s Republic of China. (2020a). Guidance on the
Organization and Management of Online Teaching in Colleges and Universities
during the Epidemic Prevention and Control Period. Ministry of Education of the

People’s Republic of China. Available online at: http://www.moe.gov.cn/srcsite/
A08/s7056/202002/t20200205_418138.html (accessed March 6, 2020).

Ministry of Education of the People’s Republic of China (2020b). Notice on Using
Information to Support Education and Teaching during Epidemic Prevention
and Control Period. Ministry of Education of the People’s Republic of
China. Available online at: http://www.moe.gov.cn/srcsite/A16/s3342/202002/
t20200214_421005.html (accessed March 6, 2020)

Moreira, P. A. S., Dias, P., Vaz, F. M., and Vaz, J. M. (2013). Predictors of
academic performance and school engagement — Integrating persistence,
motivation and study skills perspectives using person-centered and variable-
centered approaches. Learn. Individ. Differ. 24, 117–125. doi: 10.1016/j.lindif.
2012.10.016

Moreno, R., and Mayer, R. E. (2000). Engaging students in active learning: the case
for personalized multimedia messages. J. Educ. Psychol. 92:724. doi: 10.1037/
0022-0663.92.4.724

Naciri, A., Baba, M. A., Achbani, A., and Kharbach, A. (2020). Mobile learning
in higher education: unavoidable alternative during COVID-19. Aquademia
4:e20016.

OECD. (2018). The Future of Education and Skills 2030. OECD. https://www.
oecd.org/education/2030/E2030%20Position%20Paper%20(05.04.2018).pdf
(accessed January 1, 2021).

OECD. (2019). PISA 2018 Assessment and Analytical Framework, PISA. Paris:
OECD Publishing, doi: 10.1787/b25efab8-en

Ouyang, F., Chang, Y.-H., Scharber, C., Jiao, P., and Huang, T. (2020).
Examining the instructor-student collaborative partnership in an online
learning community course. Instruct. Sci. 48, 183–204. doi: 10.1007/s11251-
020-09507-4

Plummer, J. D., Palma, C., Flarend, A., Rubin, K., Ong, Y. S., Botzer, B., et al. (2015).
Development of a learning progression for the formation of the solar system.
Int. J. Sci. Educ. 37, 1381–1401. doi: 10.1080/09500693.2015.1036386
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The home quarantine in the COVID-19 pandemic has created challenges for teaching

across the world and called for innovative teaching, as well as teachers’ learning. Given

the rapid development of teachers’ online learning and teaching, identifying effective

ways to facilitate innovative teaching under such challenging conditions is a critical issue.

Although researchers have realized that workplace informal learning (IL) increasingly

reveals its potential value to individual development, the relationship between IL and

innovation has been under-explored. The purpose of this study was to evaluate the

impact of IL on innovative teaching, through the mediating roles of three types of

teaching-related efficacy, with a particular focus on college teachers and online context.

A sample of 479 Chinese college teachers was randomly selected to participate in

the survey. The results showed that teachers’ online IL in pandemic improved their

personal teaching efficacy and ICT efficacy (information and communication technology

efficacy), and then facilitated their innovative teaching without differences of gender and

teaching-age effect. Whereas, general teaching efficacy was not a mediator between

online IL and innovative teaching. Hence, we proposed a can-do motivating model

of teacher efficacy in fostering innovative teaching through informal learning. It implies

three properties of teachers’ online IL: social interaction, autonomous learning and

novelty-seeking. It also revealed that innovative teaching can be driven in COVID-19

pandemic, mainly by learning domain-specific knowledge and skills, thus enhancing

personal teaching efficacy and ICT efficacy in online teaching context.

Keywords: informal learning, innovative teaching, personal teaching efficacy, general teaching efficacy, ICT

efficacy, faculty, online teaching and learning

INTRODUCTION

Cultivating innovative students is inseparable from teachers’ innovative teaching, and motivating
teachers to innovate is an important research issue in the field of educational innovations (Lin
and Yu, 2001; Brouwer and Korthagen, 2005). Innovative teaching is supported by the increasing
numbers of policies and government-funded projects designed to empower teachers in many
countries (Craft, 2003). But creating conditions that allow teachers to foster innovation is a
key challenge, owing to the complex and difficult transformation between teacher learning and
innovation. The COVID-19 pandemic offers a particularly timely context in which to examine
these issues.
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Home quarantine is the main containment measure in
pandemic, which has changed the daily lives of billions of people,
and most work and study activities have been suspended or
converted to online forms (Pellegrini et al., 2020). Hence, large-
scale and prolonged online teaching is brought out. To cope
with the urgent online practice, the OECD (Organization for
Economic Cooperation and Development) and some countries
called for teacher innovative teaching, ICT capabilities and
in-depth cooperation (OECD, 2020). For example, China’s
Ministry of Education required universities and colleges across
the country to organize teachers to learn online teaching
methods, meanwhile, to provide free and open teaching and
learning resources across regions and colleges (China’s Ministry
of Education, 2020). As a result, teacher communities of
online informal learning and innovative teaching have formed
throughout the country. During the time of the investigation,
Chinese college teacher online learning and teaching have lasted
for half an academic year. Given the rapid development of
teachers’ online learning and teaching caused by the current
COVID-19 pandemic, identifying ways to facilitate innovative
teaching under such challenging conditions is a critical issue for
educational leaders to manage.

Although previous literature suggests that informal learning
(IL) plays a decisive role in teacher professional development
(Kyndt et al., 2016) and it is even regarded as a core constituent
of individual continued learning capacity (OECD, 2003), few
studies have investigated the role of informal learning in
teachers’ innovation. Learning has been found to account for
workplace innovation and creativity in the past 30 years (de
Jong and den Hartog, 2010; Anderson et al., 2014). However,
the learning pattern in these studies is basically a well-designed
formal learning project with structured content, such as domain-
relevant and creativity-relevant knowledge and skills (Scott et al.,
2004). Online informal learning is different from formal learning.
First, it has no structured content, which probably makes it
difficult to aim at innovation. Second, its learning method
is characterized by observation and imitation, cooperation
and communication, and personal reflection, which make it a
highly spontaneous and personalized form of learning. In this
perspective, maybe informal learning has a natural connection
with innovation that emphasizes individuality. Third, teachers’
motivations engaging online informal learning in pandemic are
diverse and complex, such that its learning quality is difficult to
be guaranteed. Online informal learning during home quarantine
belongs to novelty-seeking behavior whose relationship with
innovation is obscure in literature (Costa et al., 2014; Liang et al.,
2020). Novelty-seeking behavior (obtaining novel information
such as browsing the Web) has been found a closer link with
boredom-avoiding, but it has inconsistent relationship with
creativity depending on the different types of novelty-seeking
behavior. For example, cyberloafing is typically portrayed as
negative behavior that leads to a loss of performance and work
engagement, whereas Akar and Coskun (2020) found it has
significantly positive but small relationship with creativity in
prospective teachers. Some researchers have asserted that it
could sometimes provide creativity and flexibility to employees
if control is provided, and they called for more research

into its relationship with creativity. From this perspective, the
relationship between informal learning and innovative teaching
is not taken for granted, and whether it affects innovative
teaching is unknown. The research on their relationship will help
people to clarify the nature and utilization of online informal
learning in teacher innovation.

Responding to this gap in the literature, we apply self-efficacy
theory (Bandura, 1997) to explain how informal learning foster
innovative teaching through teacher efficacy. Online informal
learning during home quarantine in the COVID-19 pandemic is
of a novelty-seeking behavior including novelty input and output
(Liang et al., 2020), which provides a framework to explore the
relationship of online informal learning and innovative teaching.
Based on self-efficacy theory, the novelty input influences self-
efficacy perceptions, and then promotes interest and engagement
in activities, finally leading to more novelty output. Moreover,
our research compared the mediating effects of three kinds
of teaching-related efficacy and found their different influence
mechanisms on innovative teaching. Considering the individual
differences of online behaviors, we tested the moderating effect of
gender and teaching age in the mediating model.

In addition to the lack of conclusive evidence regarding the
relationship between informal learning and innovative teaching,
there is a gap in the literature with regard to external validity.
Most research on informal learning has been conducted in
employee samples and innovative teaching research is conducted
in primary and secondary teacher samples. The present study
will examine them in a college teacher sample. As such, our
study will provide some support of these concepts’ external
validity. Another critical gap in the existing literature involves
the lack of online setting, which is particularly suited to the
examination of learning and teaching in a new era of information
and technology. In sum, this study extends the innovative
teaching and informal learning literature to college teachers and
online contexts.

Innovative Teaching Performance
Innovative teaching performance refers to the novel and effective
behavior and performance that teachers purposely apply to
the teaching content, method and student evaluation, with
the goal of guiding students to explore and develop their
creativity. It includes three components: innovative teaching
ideation (ITI), innovative teaching action (ITA) and innovative
teaching outcome (ITO). ITI represents the innovation of
teaching ideas and thinking, including the idea of changing
and innovating teaching, the desire to learn new teaching
ideas, the positive and open attitude toward education, etc. ITA
represents all kinds of new teaching methods and means used
by teachers, including innovating teaching objectives, designing
diversified curriculum contents, flexible teaching methods, and
diversified evaluation methods. ITO represents the effectiveness
of teachers in cultivating students’ creativity, such as supporting
and encouraging students’ flexible thinking, rewarding students’
creative efforts and results, and recognizing and appreciating
students’ creative qualities.

This concept originated from the theory of individual
innovative behavior (Scott and Bruce, 1994; Janssen, 2001),
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which includes three components according to the stages of
innovation: idea generation, idea promotion and idea realization.
Scott and Bruce (1994) argued that innovation begins with
creative thinking or ideas, and then individuals seek support
and cooperation from the environment until they are able to
apply the creative idea in practice, and then complete innovation.
Therefore, individual creativity involves generation of novel and
useful ideas, while innovation behavior implies turning creative
ideas into tangible products, including the processes of idea
promotion and implementation (Amabile et al., 1996; Yao et al.,
2010). Subsequently, based on the above theory, researchers
developed a three-dimensional model in the context of Chinese
culture, consisting of innovative ideation, action and outcome,
which were collectively called innovative performance (Han et al.,
2007; Zhu and Long, 2009; Zhang and Zhang, 2012; Yao and
Heng, 2013).

Innovative teaching performance integrates the prior research
views of creative or innovative teaching. In the literature,
there are three kinds of understanding: (1) the results-oriented
perspective, which aims to cultivate students’ creativity (Cropley,
1997; Soh, 2000; Zhang et al., 2008); (2) the process-oriented
perspective, which is characterized as innovative teaching
behaviors in terms of selection of teaching content, teaching
methods and design, and evaluation (Wang et al., 2010; Cai
et al., 2012; Cai and Gong, 2019); (3) the quality-oriented
perspective, which is based on the creative thinking and
personality of teachers, such as the wisdom to create and try
new methods, abilities of innovating teacher–student interaction
and technology use (Lin and Yu, 2001; Xiong et al., 2020). These
understandings fundamentally align with the “3p” creativity or
innovation models, that is, innovation as a product perspective,
as a process perspective, and as a people-centered perspective.
In performance model, innovative teaching ideation corresponds
to innovative qualities (creative ideas); innovative teaching
actions correspond to the innovative process (behaviors); and
innovative teaching outcomes correspond to the results of
student cultivation. Therefore, this model is advanced and
representative in its field.

Concerning on the relationship of innovative teaching
and online teaching, as well as its popularity, we want to
emphasize two points that have been constantly misunderstood
in research and practice. First, simply using new technology
does not mean innovative teaching. Innovative teaching aims to
guide and inspire students to explore knowledge and cultivate
students’ creativity (Lueddeke, 2003; Wang et al., 2016; Zhao
and Xie, 2017). Online teaching only provides the medium
and greater possibility of innovative teaching, owing to the
changes of teaching-learning way. Those that cannot promote
the innovative development of students are not innovative
teaching, even though they are novel and effective, such as using
new technologies to impart knowledge, repeatedly training the
students, constraining students thinking and even encouraging
surface learning. Additionally, online teaching provides a
urgent and prominent context for innovative teaching. Without
innovation, online teaching may become a one-man show of
teachers, with low interactivity, low course satisfaction and high
dropout rate (Deng and Benckendorff, 2017). In sum, innovative

teaching will not happen automatically in online context and does
not equal to online teaching. Second, innovative teaching is not
a big or radical teaching method innovation with pedagogical
theory significance, but innovatively addresses new needs and
changes in teaching. For example, it can involve the improvement
of novel teaching methods and strategies to make them more
suitable for specific students and curriculum needs; adjusting and
expanding the teaching content so that it reflects progress in
disciplinary knowledge and social development needs; improving
the evaluating method (Wang, 2012). Therefore, there’s a broad
space left for teachers’ innovating. These are the reasons why we
choose the concept of performance-oriented innovative teaching
and focus on the dimension of innovative teaching outcome in
online context.

In all, innovative teaching is to use new technology and theory
to solve teaching problems in a novel way, which differs from the
traditional pattern of knowledge-transfer teaching and teacher-
centered teaching. It is also labeled as student-centered teaching
in education field (Wang, 2012; Zhao and Xie, 2017).

Online Informal Learning and Innovative
Teaching Performance
Although workplace informal learning (IL) has attracted much
research attention due to its significance for both individual
and organizational development (Marsick and Watkins, 2001;
Conlon, 2004; Jacobs and Park, 2009), there is no singular
definition of IL or unified approach to its definition at present,
largely owing to the intersecting interests, contested ideas and
multiple approaches in the field (Manuti et al., 2015). However,
the two properties are well rooted in the literature. One is self-
directed learning, with the learning content and form determined
by learners themselves (Conlon, 2004; Marsick et al., 2017;
Huang et al., 2020). The other is to learn through interaction
and reflection, e.g., actively seeking feedback and debriefing
work experiences (Manuti et al., 2015; Louws et al., 2017).
IL often occurs as people carry out their work and acquire
the necessary competence and interests to meet current and
future work requirements (Jacobs and Park, 2009). IL mainly
consists of four types: knowledge exchange, self-experimentation,
environmental scanning and reflection (Lohman, 2005; Bakkenes
et al., 2010; Choi and Jacobs, 2011; Huang et al., 2020). From this
perspective, community-based online learning at home during
the COVID-19 pandemic can be regarded as a typical form of
IL because teachers opted in to open online learning resources
and learning is in the hands of the teachers themselves. It
is experiential learning, involving new experiences of online
teaching and vicarious learning behaviors, e.g., intentionally
observing others and talking with them about their work (Manuti
et al., 2015; Wolfson et al., 2018). The differences between IL and
online IL are the degree of individual autonomy, convenience
and diversity, and evidently, online IL has more advantages.
Therefore, it can better reflect the nature of informal learning.We
conceptualize faculty IL as the spontaneous engagement in online
learning activity organized by institutions or faculty themselves,
which permeates the daily lives of teachers. In this study, IL
activities include two types: (1) IL actively organized and initiated
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by teachers themselves, i.e., teaching exchanges in reading clubs,
talks on professional development, teaching presentation; (2)
IL organized by an alliance of higher education institutes and
pioneer teachers, i.e., seminars or salons of teaching practice and
reflection, etc., which take place beyond the college organization
with inter-college and inter-disciplinary characteristics.

Research on workplace IL has mainly explored its impact on
job performance, work attitude (job satisfaction, commitment),
and new employees’ organizational adaptation; while, there is
a lack of direct research on the relation of IL and innovation.
However, the relationship between some specific characteristics
of IL and innovation has been verified. Previous studies
reveal that IL plays a key role in fostering innovation and
creativity at least for three reasons: (1) Knowledge exchange
(feedback, communication and interaction) can help employees
expand the space for solving innovative problems (Harrison
and Rouse, 2015). (2) By self-experimentation and reflection,
individuals can gain direct innovation experience and domain
skills. For example, Abecassis-Moedas et al. (2016) found that
entrepreneurs can learn to innovate by imitating and observing
their parents, professors, colleagues or mentors, and practice
immediately, thereby promoting their own level of innovation.
(3) Environmental scanning can help individuals get unexpected
ideas and increase flexibility (Akar and Coskun, 2020), as well
as avoid costly mistakes and searching work (Gino et al.,
2010). Based on the above results, IL may have a positive
effect on innovation in two perspectives: interaction with
others/environment and autonomous experimentation. Hence,
we propose the following hypothesis:

Hypothesis 1: Teacher online IL in COVID-19 pandemic will
increase innovative teaching performance.

The Mediating Roles of Three Kinds of
Teacher Efficacy Between Online Informal
Learning and Innovative Teaching
Performance
Teacher efficacy is defined as teachers’ judgment of their
capabilities to bring about desired outcomes of student
engagement and learning, including those of students with
learning difficulties or those who are unmotivated (Gibson and
Dembo, 1984). In this study, it consists of three aspects: personal
teaching efficacy (PTE), general teaching efficacy (GTE) and
information and communication technology efficacy (ICTE).
PTE refers to teacher’s confidence on his/her individual ability
to influence students; GTE refers to teacher’s awareness of
the role of education in student development; ICTE refers to
teacher-perceived competencies to use ICT for teaching and
learning purposes. Clearly, PTE and ICTE come from individual
competence, while GTE comes from the cognition of the
effectiveness of the whole educational enterprise in a certain
cultural context, which is similar with one’s vision or value.

Based on Bandura’s theory of self-efficacy, the environment
influences self-efficacy perceptions, and then promotes interest
and engagement in activities (Bandura, 1997). During home
quarantine in the COVID-19 pandemic, novelty-seeking
behavior can be divided into “novelty input” and “novelty
output” (Liang et al., 2020). The former refers to obtaining novel

information such as online informal learning; the latter refers
to engaging in creative behavior such as innovative teaching.
Novelty input does not necessarily lead to novelty output. In
many cases, the input may be ineffective, and we assume that the
improvement of efficacy may be a critical mediating condition.

Informal learning embraces a large number of practical
experiences, success stories of others and peer exchanges,
which are expected to provide four sources of efficacy: mastery
experiences, physiological and emotional arousal, vicarious
experience and social persuasion (Bandura, 1997). Studies have
found that IL can directly improve employees’ and teachers’
knowledge, skills and experience (Rowden and Conine, 2005;
McCormack et al., 2006; Henze et al., 2009; Tannenbaum
et al., 2010). For instance, workplace IL improves teacher’s
work-related roles and tasks, as well as changes their (often
conservative) beliefs and conceptions about teaching (Kyndt
et al., 2016; Louws et al., 2017). Hence, IL may increase individual
teaching ability to influence students (PTE and ICTE), as well
as the general views and beliefs on education (GTE). But direct
research results in this field are lacking.

Although a large amount of research demonstrates that self-
efficacy can predict employees’ innovative behavior (de Jong
and den Hartog, 2010), the research related to the impact of
teaching efficacy on innovative teaching is very limited. Several
preliminary studies showed that PTE can predict the innovative
teaching (Wang et al., 2010; Zhang and Zhang, 2012; Cai and
Gong, 2019; Xiong et al., 2020), but the relationship between
GTE and innovative teaching is divergent (Wang et al., 2010;
Xiong et al., 2020). Concerning ICTE, empirical research on its
relationwith innovative teaching is insufficient, either (Cofriyanti
and Hidayanto, 2013; Yunis et al., 2018). A few studies reveal
that ICTE is significantly related to ICT use (Aesaert et al.,
2017), while ICT use can predict organizational performance
and innovation (Cofriyanti and Hidayanto, 2013; Yunis et al.,
2018). Clearly, there is no evidence of a relationship between
ICTE and individual innovation. Given that the three types
of teacher efficacy have different originates and prior research
reveals divergent conclusions or lagging progress, it’s necessary
to test them respectively so as to identify the different relating
routes of IL. According to the above analysis, we offer the
following hypothesis:

Hypothesis 2a: PTE will significantly mediate the
relationship between teacher online IL and innovative
teaching performance.
Hypothesis 2b: GTE will significantly mediate the
relationship between teacher online IL and innovative
teaching performance.
Hypothesis 2c: ICTE will significantly mediate the
relationship between teacher online IL and innovative
teaching performance.

The Moderating Effect of Gender and
Teaching Age Between Online Informal
Learning and Teacher Efficacy
However, engaging online IL to improve teaching efficacy is not
always effective. There are gender and teaching age differences
in teachers’ online learning needs, teaching competence and
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network use efficacy (Goodyear et al., 2001; Guasch et al., 2010),
whichmay lead to the relationship between informal learning and
teacher efficacy being moderated by gender and teaching age.

For instance, female teachers have lower efficacy in internet
operation and output than male teachers, while female teachers
have higher efficacy in internet search and communication
(Wang, 2012). In terms of training need, research shows that
female teachers have greater demand for training of online
teaching, but they hold more negative attitudes and face more
difficulties (Wu et al., 2020). On the other hand, female teachers
are more concerned with technology-integrated pedagogical
knowledge, while male teachers are more concerned with
pedagogical knowledge (Song et al., 2020). Junior teachers are
more concerned with online teaching, and have higher efficacy
in internet operation and output than senior teachers (Wang,
2012). These results indicate that the same training and learning
may have different effects on different individuals, which may be
caused by different preferences and sensitivity in terms of gender
and teaching age (Tsai and Tsai, 2010; Holmes, 2013). This paper
focuses on the effect of individual differences. We speculate:

Hypothesis 3a: Gender moderates the relationship between
online IL and teacher efficacy during COVID-19 pandemic in
that the relationship between these variables is weaker among
male teachers.
Hypothesis 3b: Teaching age moderates the relationship
between online IL and teacher efficacy during COVID-19
pandemic in that the relationship between these variables is
weaker among senior teachers.

The current study aims to investigate whether teachers’ online
IL and innovative teaching are related during home quarantine
in COVID-19 pandemic, whether online IL positively associates
with innovative teaching through the improvement of teacher
efficacy, and whether such associations are moderated by gender
and teaching age differences.

Our proposed model appears in Figure 1.

METHODS

Participants and Procedure
This study aims to explore the relationship between informal
learning and innovative teaching, with a mediating role of
teacher’s efficacy in a context of college online learning and
teaching in the COVID-19 Crisis.We adopt quantitativemethods
to test the hypothesized relationships mentioned above. A total
of 479 college teachers in China were investigated in July 2020.
During the epidemic, China’s Ministry of Education required
universities across the country to carry out large-scale online
teaching and timely organize various online training activities
(China’s Ministry of Education, 2020). In the context of these
open learning resources and innovative teaching, the sample of
this study were randomly selected from three teaching faculty
alliances. With the help of group staff, the researchers asked
faculty to fill out an electronic questionnaire voluntarily.

The participants consisted of 182 males (38.0%) and 297
females (62.0%). In terms of teaching age, 134 (28%) had
taught for 10 years or less, 200 (41.8%) for 11–20 years, 145

(30.3%) for 21 years or more. Concerning their discipline
background, 114 (23.8%) teachers taught science, 145 (30.3%)
teachers taught engineering, and 220 (45.9%) teachers taught
humanities and social sciences. Specifically, there were 48 (17.5%)
teachers from key research-oriented institutions, 292 (61.0%)
from teaching-oriented provincial institutions and 103 (21.5%)
from vocational institutions. Concerning academic background,
75 (15.7%) teachers have a bachelor degree, 240 (50.1%) teachers
have amaster degree, 161 (33.6%) teachers have a doctoral degree,
and 3 teachers have not reported their academic qualifications.

Measures
A questionnaire consisting of three scales was used in this study,
namely, Informal Learning Scale (ILS), Teacher’s Efficacy Scale
(TES), and the Innovative Teaching Performance Scale (ITPS).
The instructions of the questionnaire asked faculty to fill in
based on their learning and teaching experience over the previous
five-six months of the epidemic (February–July, 2020).

The frequency of college faculty engagement in online IL
activities was measured using the Informal Learning Scale (ILS),
which comprised four types of IL (knowledge exchange, self-
experimentation, environmental scanning and reflection). It
comes from IL scales about primary and middle school teachers
(Bakkenes et al., 2010; Huang et al., 2020), which is revised
and extended to align with the context of this study by the
researchers. The scale contains eight items. Responses were given
on a 5-point Likert scale ranging from “basically no” (1) to
“often” (5). Sample items include “observing and exchanging
teaching techniques andmethods”; “reflecting and experimenting
specific teaching pattern (flipped classroom, PBL teaching, etc.)”;
“participating in seminar on specific teaching problems (e.g.,
how to instruct students’ cooperative learning and evaluate them
in the context of online teaching)”; “seeking teaching resources
(video conference/seminar, reading, etc.).”

The TES was adapted from Yu et al. (1995) and Moreira-
Fontán et al. (2019), containing three subscales: personal teaching
efficacy (PTE, six items), general teaching efficacy (GTE, six
items) and ICT efficacy (ICTE, four items). Teachers rated
each item on a five-point Likert scale ranging from “totally
inconsistent” to “totally consistent.” Some items of this scale were
as follows: (1) I have confidence in my ability to solve teaching
problems (PTE); (2) In terms of teaching, I have my own set
of effective methods (PTE); (3) Teachers have less influence on
students than parents and society (GTE); (4) I have effectively
used some special methods and techniques to deal with online
teaching (ICTE); (5) I don’t feel good about online teaching, and
I am a little confused (ICTE).

The 16-item ITPS was adapted from Teacher Innovative
Work Behavior Questionnaire (Zhang and Zhang, 2012). The
scale has three dimensions: innovative teaching ideation (ITI,
five items), innovative teaching action (ITA, six items), and
innovative teaching outcome (ITO, five items). Participants
rated each item on a five-point scale from “totally inconsistent”
to “totally consistent.” Some items of this scale were as
follows: (1) I often have ideas and thoughts for reforming
and innovative teaching (ideation); (2) I actively organize
teaching activities to enhance students interest (action);
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FIGURE 1 | Conceptual model of the relationships tested in the study.

TABLE 1 | Descriptive statistics, Cronbach’s α, and correlation matrix.

1 2 3 4 5

1. IL – – – – –

2. PTE 0.44** – – – –

3. GTE 0.51** 0.29* – – –

4. ICTE 0.33** 0.60** 0.36** – –

5. ITP 0.44** 0.53** 0.23* 0.39** –

M 2.56 4.22 3.57 3.99 4.47

SD 0.65 0.59 0.88 0.67 0.50

Cronbach’s alpha 0.88 0.89 0.80 0.75 0.70

*p < 0.05, **p < 0.01. IL, informal learning; PTE, personal teaching efficacy; GTE, general

teaching efficacy; ICTE, ICT self-efficacy; ITP, innovative teaching performance.

(3) I once encouraged students to propose new solutions
to problems (action); (4) In my lectures, students have
made innovative achievements (reports, products, programs,
activities) (outcome).

Data Analysis Strategy
All data were analyzed using SPSS 22.0 and Amos 24.0.
First, a confirmatory factor analysis (CFA) was conducted
to examine the construct validity for scales by Amos 24.0.
Second, the descriptive statistics (M and SD) and Pearson’s
correlations between variables were calculated using SPSS.
Third, an exploratory factor analysis (EFA) was conducted to
test common method variance by SPSS. Finally, we used the
bootstrapping method (5,000 bootstrap samples) to analyze the
mediating role of teacher efficacy between informal learning
and innovative teaching. In terms of interpreting the results,
if the 95% confidence interval (CI) does not include zero,
the model indicates a statistically significant mediation effect
(Hayes, 2012). Additionally, multi-group SEM analysis was
utilized to examine the moderating role of gender and
teaching age.

RESULTS

Reliability and Construct Validity of the
Scales
The descriptive statistics and the correlation results of the five
factors are displayed in Table 1. All five variables positively
correlated with each other. As shown in Table 1, the mean of the
variables ranged from 2.56 to 4.47, the standard deviation ranged
from 0.50 to 0.88. The coefficients of Cronbach’s α for the research
variables ranged from 0.70 to 0.89, greater than the threshold of
0.7 (Wu, 2000).

Based on the two-step procedure recommended by Anderson
and Gerbing (1988), we first performed a CFA to test the
fitness of the measurement model to the research data before
examining the structural relationships among the study variables.
The measurement model in this study comprised five latent
constructs and 27 observed indicators (three factors of Innovative
Teaching and 24 items of other scales). In the CFA, latent
constructs were allowed to be freely correlated with each other,
and observed indicators were specified to load only on their
respective latent constructs. The results of the CFA showed that
the measurement model fit the data well (χ2

= 211.380; df = 72;
χ2/df = 2.936; CFI = 0.962; GFI = 0.940; TLI = 0.951; IFI =
0.962; SRMR= 0.040; RMSEA= 0.047 [90% CI: 0.037, 0.056]).

We further tested the fitness of two alternative models,
including a two-factormodel (indicators of informal learning and
teacher efficacy were loaded together on one latent construct) and
a one-factor model (all 26 indicators were loaded together on one
latent construct). The results of the CFA for the two-factor model
were as follows: χ2

= 411.807, df = 73; χ2/df = 5.641; CFI =
0.907; GFI = 0.890; TLI = 0.884; SRMR = 0.0752; RMSEA =

0.099[90% CI: 0.089, 0.108]. The CFA results for the one-factor
model were as follows: χ2

= 1007.585; df = 75; χ2/df = 13.434;
CFI= 0.743; GFI= 0.688; TLI= 0.688; SRMR= 0.0973; RMSEA
= 0.161 [90% CI 0.153, 0.170]. The fit index of both alternative
models failed to meet the recommended criteria (Wu, 2009).
The results of the chi-square statistic also demonstrated that the
measurement model fit the data better than did the two-factor
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FIGURE 2 | Results of SEM analysis. All the path coefficients were standardized. N = 479. *p < 0.05; **p < 0.01; ***p < 0.001.

TABLE 2 | Indirect effects test using bootstrapping and 95% confidence intervals (CI) for the final mediational model.

Paths between variables Bootstrapping 95% CI

β SEB Lower Upper

Informal Learning → Personal teaching efficacy → Innovative teaching performance 0.270a 0.034 0.208 0.343

Informal Learning → General teaching efficacy → Innovative Teaching Performance 0.008 0.007 −0.002 0.028

Informal Learning → ICT Efficacy → Innovative teaching performance 0.051a 0.025 0.005 0.104

aEmpirical 95% confidence interval does not overlap with 0; β = standardized coefficients; SEB, bootstrapped standard error; 95% CI, 95% confidence interval.

model (1χ2
= 200.427, 1df = 1, p < 0.001) or the one-factor

model (1χ2
= 796.205, 1df= 3, p < 0.001).

Common Method Variance Test
We used Harman’s single factor analysis to test the common
method variance. The results indicated that the first common
factor explained only 33.68% (lower than 40%) of the total
variance. There are seven factors with eigenvalues greater than
one. Therefore, common method bias was unlikely to be
concerned in this study.

Hypotheses Testing
We created the SEM with the Informal Learning, Personal
Teaching Efficacy, General Teaching Efficacy, ICT Efficacy and
Innovative Teaching Performance as the latent variables to test
the proposed relationships among the study constructs. The
analysis revealed that the hypothesized model demonstrated
good fit to the data: χ2

= 773.589; df = 259; χ2/df = 2.987;
GFI = 0.908; CFI = 0.923; IFI = 0.924; TLI = 0.911; SRMR =

0.040; RMSEA= 0.049 [90% CI 0.039, 0.057]. Next, the statistical

significance of the coefficients of the direct paths among the
constructs was examined. As demonstrated in Figure 2, except
for the path from General Teaching Efficacy to Innovative
Teaching Performance, the other hypothesized paths were
statistically significant and in the expected directions. First, the
direct effect of Informal Learning on Personal Teaching Efficacy,
General Teaching Efficacy and ICT Efficacy were statistically
significant (β = 0.517, p < 0.001; β = 0.162, p < 0.01; β=

0.458, p < 0.001).Second, the direct effect of Personal Teaching
Efficacy and ICT Efficacy on Innovative Teaching Performance
was significant(β = 0.522, p< 0.001; β = 0.111, p< 0.05). Third,
the direct effect of General Teaching Efficacy on Innovative
Teaching Performance was not significant (β = 0.051, p >0.05).
Finally, the direct effect of Informal Learning on Innovative
Teaching Performance was significant (β = 0.325, p < 0.001).

Bootstrapping analysis was performed to rigorously test
the indirect relationships existing in the hypothesized model
(Table 2). The results show that when personal teaching efficacy
and ICT efficacy are used as mediating variables, both direct
and indirect effects of informal learning on innovative teaching
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TABLE 3 | Chi-square difference between the constrained model and the

unconstrained model.

Moderator Model χ2(df) χ2/df 1χ2(1df)

Gender Unconstrained model 1139.345 (529) 2.154 3.42(7)

Constrained model 1135.925 (522) 2.176

Teaching age Unconstrained model 1438.700 (783) 1.837 19.609(14)

Constrained model 1458.309 (797) 1.830

performance are significant, indicating that personal teaching
efficacy and ICT efficacy partially mediate the impact of informal
learning on innovative teaching performance. Thus, H1, H2a,
and H2c are verified. But when general teaching efficacy is
used as a mediating variable, the indirect effect of informal
learning on innovative teaching performance is not significant,
that is, general teaching efficacy has no mediating effect. H2b is
not supported.

A series of multigroup SEM analyses were applied to test
the moderator effects in the proposed structural model. The
sample was divided into two subgroups according to gender and
teaching age. We used a chi-square statistic to compare a model
in which all hypothesized paths were constrained to be equal
across the two subgroups (i.e., constrained model) with a model
in which the hypothesized path was freely estimated across the
groups (i.e., unconstrainedmodel). If the constrainedmodel were
to demonstrate a significantly higher chi-square value than the
unconstrained model, this would indicate a potential moderating
effect (Wu, 2013). Table 3 shows that the chi-square difference
between the constrained model and the unconstrained model
for two moderators was not significant, rejecting the moderating
effects of gender and teaching age on the relationships between
informal learning and innovative teaching performance.

DISCUSSION

The COVID-19 pandemic has created challenges for online
teaching across the world. But the results of this study show that
crises can facilitate teachers’ efforts toward innovation in online
teaching under certain conditions. In general, we found that
teachers’ online IL in pandemic fosters their innovative teaching
through the improvement of personal teaching efficacy and ICT
efficacy, without differences of gender and teaching-age effect.

Our study contributes to the link of IL and innovation,
providing further evidence of how “novelty input” leads to
“novelty output” in the perspective of self-efficacy. We respond
to Akar and Coskun (2020)’s call for more research on the
relationship of online novelty-seeking behavior and creativity.
Most prior research has been conducted on novelty-seeking
behaviors, such as general browsing on web and cyberloafing,
etc. The current study offers evidence that the online informal
learning affects key variables in the teaching world. We respond
to Marsick and Watkins (2001) and Kyndt et al. (2016) call for
more research on how workplace informal learning (IL) link
to individual development. Prior research has been conducted
in employee samples and offline context, additionally, without

concerns of individual innovative development. The current
study offers evidence that IL fosters innovation of college teachers
in online contexts.

Our study contributes to teacher efficacy literature, by
identifying three different functions of PTE, GTE and ICTE in
innovative teaching. Prior research reveals divergent conclusions
of GTE and a gap of ICTE study. The current study offers
evidence that both ICTE and PTE play critical roles in innovative
teaching, while GTE cannot. Based on this, we propose a can-do
motivating model of IL to foster innovative teaching. Specifically,
our findings, explanations and further suggestions are around the
three aspects as below.

The direct effect result shows that teachers’ online IL
has a positive effect on their innovative teaching (supporting
Hypothesis 1). It verifies IL’s property of social construction
and autonomous experimentation (Watkins and Marsick, 1992;
Marsick et al., 2017). Moreover, it reinforces the two streams
of innovation antecedents in previous findings, that is, social
interaction (Wenger and Snyder, 2000; Zhou and Lu, 2009; Liu
et al., 2016) and autonomy support can improve innovation
(Deci et al., 2001; Zhang et al., 2010). Social interaction with
others and environment can improve individual innovation, by
avoiding costly mistakes and work-searching, as well as by getting
interactive feedback and alternative learning experience (Gino
et al., 2010; De Stobbeleir et al., 2011; Harrison and Rouse,
2015; Abecassis-Moedas et al., 2016). Autonomy support such
as choice opportunity and democratic participation in work, can
make individuals feel self-determined, which will enhance their
autonomous motivation, thereby fostering innovation (Zhang
et al., 2010; Cai and Gong, 2019). Additionally, this study
verifies a third property of IL: novelty-seeking. During home
quarantine in the COVID-19 Pandemic, the Chinese government
and institutions organized lots of learning resources that aremore
challenging and innovative than ever before. For example, for the
first time, the innovative teaching competition videos of previous
years were released, and expert comments were organized for
teachers to learn repeatedly. Through self-recommendation,
evaluation and other methods, more innovative teaching cases
of ordinary teachers were selected for exchanges, and teachers
were organized to conduct online discussions on hot and
difficult issues in teaching. They have the opportunity to freely
display and express themselves. The participation of teachers
in these activities has a strong nature of seeking novelty.
In sum, we believe during home quarantine in the COVID-
19 pandemic, teachers’ online IL has a positive effect on
their innovative teaching for three reasons: social interaction
with others, autonomous learning method and novelty-seeking
behaviors. In the future, research on online informal learning
should be strengthened to compare the differences between the
post-epidemic era and the epidemic era.

The mediating effect results show that personal teaching
efficacy and ICT efficacy play positive mediating effects on the
link between informal learning and innovative teaching, while
general teaching efficacy isn’t a mediator (supporting Hypothesis
2a and 2c; rejecting 2b). Concerning the role of personal teaching
efficacy and ICT efficacy, the result verifies the increase of self-
efficacy belief based on domain-specific knowledge and skills is
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a critical factor in innovation (Amabile et al., 1996) and is a
mediator to foster innovation in training (Ginamarie et al., 2004;
Scott et al., 2004). It reinforces a viewpoint of self-efficacy as
“can-do” motivational force by Tierney and Farmer (2002). He
proposed that self-efficacy encourages the individual to engage
in creative processes and maintain their level of involvement
through belief in their ability to successfully accomplish these
processes. This view differs from “want-to” motivational force,
which reinforces that interest and enjoyment of work propels an
individual to devote his efforts to creative processes (Amabile,
1993).We think the claim of “can-do”motivational role advances
the interpretation of self-efficacy as domain-specific creative
factor by Amabile et al. (1996), making it a theory of motivation.
The current study verifies the “can-do” motivational roles of
personal teaching efficacy and ICT efficacy; it implies that
informal learning provides resources and capacity for innovative
teaching, by empowering teachers to teach innovatively. Given
that this motivational point of view hasn’t got enough concern,
we put forward that personal teaching efficacy and ICT efficacy
play a motivating role in the COVID-19 Pandemic to foster
innovative teaching. It explains why and how teacher online
informal learning at home facilitate their innovative teaching.

Concerning GTE’s role, the direct effect of this study shows
that informal learning can predict GTE, while GTE cannot
predict innovative teaching. This is different from the view
of Yu and Luo (2000) on its source and nature. GTE refers
to teachers’ general views and judgments on the relationship
between teaching and learning and the role of education in
student development. Yu and Luo (2000) claim that GTE is
relatively stable and does not come from personal successful
teaching experience, but is affected by macro factors such as
school policy, course goal tendency and national education level.
This study shows that GTE can be changed by individual learning
experience, however, it cannot be transformed into innovative
teaching performance. We predict that GTEmay take a long time
to be transformed into innovation for its lack of domain-specific
knowledge and skills, therefore is a remote facilitator. This study
provides a negative evidence for the fuzzy relationship between
GTE and innovative teaching in literature. Future research needs
to further test the relationship between GTE and innovative
teaching with a research design for a longer period. In all, by
mediating effect analysis, this study contributes to the evidence
of specific factors that motivate innovative teaching: PTE and
ICTE. Discussions on the possible effects of GTE can help enrich
people’s understanding in this field.

The moderating effect results show that the relationship
among informal learning, teacher efficacy and innovative
teaching isn’t influenced by gender and teaching age (rejecting
3a, 3b). We postulate that this finding might be sample-specific
and context-specific. During home quarantine in the COVID-
19 pandemic, teachers’ online IL and innovative teaching are
universally mobilized, owing to the need of dealing with boredom
in a barren and under-stimulating environment. This reduces
differences in people’s search, use, and output of online resources.
In this study, only innovative teaching and teacher efficacy have
respectively difference in gender (t = 3.19, p < 0.01) or teaching
age (F = 8.19, p < 0.001). Notably, in the pandemic context,

teachers generally spend more time online and available free
time may be a latent factor in the relationship among informal
learning, teacher efficacy and innovative teaching. Hence, future
research needs to rethink other individual differences such as
available free time and personal traits; on the other hand, we
should also note that the decrease of gender and age differences
is a general trend in the use of online resources (Tsai and
Tsai, 2010; Wang, 2012), which reflects the changing times
and circumstances.

LIMITATIONS, FUTURE RESEARCH AND
IMPLICATIONS

This study has some weaknesses. First, the cross-sectional
nature of the study precludes us from drawing definite causal
conclusions. In addition, there is a process for the externalization
of learning effects, and it may take a certain period of time
to transform IL into innovation. Therefore, further studies
are recommended to employ a longitudinal or mixed-method
design of qualitative and quantitative methods to determine the
interplay between these variables over time. Second, we used
self-reports to measure variables. Self-report measures seem to
be an appropriate solution to assess personal IL and efficacy,
but innovation can take an objective measure, i.e., the ratings
of other people (e.g., leaders or colleagues, students). Some
researchers have argued that the ratings of other people may
miss subtle, less visible innovative activities, capturing only those
that are designed to make an impression (Purc and Laguna,
2019). It may cover the micro-level teacher–student interaction
and enlightenment of students’ thinking in teaching. Future
research should consider such problems, and researchers can use
other measures and diverse standards of innovative teaching.
Third, the sample was from a single country (China) which may
influence the relationships between IL and innovative teaching.
Cultural differences have been considered important with respect
to innovation (Rosenbusch et al., 2011). China is experiencing a
wave of teaching innovation, and the country’s special situation
should be kept in mind. Future cross-cultural research and/or
research in other cultural contexts are encouraged. Fourth, the
current study is conducted during home quarantine in the
COVID-19 pandemic, so that the effect of IL may be triggered
for much available free time of people, and the special context
should be kept in mind. In all, it needs to be furthered in a
variety of different samples (employees or primary and secondary
school teachers, etc.) and different situations (online context in
post-pandemic, offline context, etc.).

The findings have some implications for the practice of faculty
development and empowering teachers (Gaff and Simpson,
1994; Lueddeke, 2003; Farris-Berg, 2014). They broaden the
content and modes of innovation intervention. First, educational
institutes should treat teachers as active agents in their own
development who self-direct their learning, rather than set
mandatory requirements for study hours, study content and place
of study. Second, innovative teaching may be developed through
interventions targeted at teaching efficacy and ICT efficacy. The
support for informal learning should focus on building teacher
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online communities (Lueddeke, 2003), providing alternative
opportunity for teachers’ reflective exchange of teaching
experiences, and inputting enough novel and challenging teacher’
learning resources, thus facilitating the transformation between
input and output.
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Online informal learning (IL) spreads quickly in the COVID-19 Pandemic. Studies have

predicted that both online and workplace IL have potential value to individual and

organization development, whereas the study on its link with innovation remains scarce.

IL is an individualized learning pattern different from formal learning, and its functioning

mechanism on innovation will deepen our understanding of the relationship between

learning and innovation. Self-efficacy and autonomous motivation are considered as two

streams of motivational mediating mechanisms to innovation. However, previous studies

have proceeded largely in separation from each other. Researchers highlight the need

to develop a more fine-grained theory of motivation and innovation. In addressing these

literature gaps, this paper takes college teachers as the sample and focuses on the

motivational mediating mechanism between online IL and innovation. The results showed

that teachers IL could positively predict innovative teaching performance. Personal

teaching efficacy and autonomous motivation played as sequential mediators on the

link between IL and innovative teaching performance. This study extends the literature of

IL–innovation relationship and enriches understanding of cognition-oriented motivation

theory, highlighting one’s internal autonomous construction is the key to innovation.

Theoretical and practical implications for psychological empowerment are discussed.

Keywords: motivational mechanism of innovation, informal learning, innovative teaching, personal teaching

efficacy, autonomous motivation, online teaching and learning context

INTRODUCTION

Online education became ubiquitous due to the COVID-19 Pandemic during 2020 (Li et al.,
2020; Quezada et al., 2020; Tian et al., 2020). However, making good use of the Internet for
education remains problematic (OECD, 2020). Teachers need to learn and innovate in their
work. For example, China’s Ministry of Education required colleges to organize teachers to learn
online teaching methods and provide some free and open teaching resources across regions and
colleges (China’s Ministry of Education., 2020) to cope with online teaching, which lasted half of
the school year. As a result, some teacher communities of online informal learning (IL) formed
throughout the country. Teachers’ online IL usually includes selecting learning resources (video
conference/seminar, reading), communicating with other teachers to solve problems, discussing

324

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.601200
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.601200&domain=pdf&date_stamp=2021-03-31
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:yuhaiqin@mail.hust.edu.cn
https://doi.org/10.3389/fpsyg.2021.601200
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.601200/full


Yu et al. Motivational Mechanism Framework of Innovation

ideas related to work, observing and analyzing teaching cases,
exchanging information from different colleges, etc. IL represents
a self-directed and social constructivist (Marsick et al., 2017)
learning pattern in an informal context. Some studies have
predicted that online IL and workplace IL have broad prospects
in adult learning and organization management (Thomas, 2004;
Yu and Mao, 2005; Jacobs and Park, 2009). However, research
on its effects, particularly on innovation, remains scarce. In
the fields of education and management, although the positive
impact of learning on innovation has been extensively verified,
the learning pattern is basically a well-designed formal learning
project with structured content (Scott et al., 2004). These results
show that innovation can be improved through learning and
training. Thus, IL may be an improving force, too. However,
IL differs in nature from formal learning. Its learning method
is characterized by observation and imitation, cooperation and
communication, and personal reflection, making it a highly
spontaneous and personalized form of learning. We wonder
whether IL has a natural connection with innovation that
emphasizes individuality. This study’s main purpose is to explore
the possible effect of teachers’ online IL on innovative teaching,
which will enrich our understanding of innovation and expand
the organizational approach to innovation intervention.

Over the past 30 years, studies of the underlying motivational
mechanisms of innovation have generated valuable knowledge
for researchers and practitioners. Self-efficacy and autonomous
motivation (AM) are considered to be two important predictors
of innovation, representing two mediating mechanisms that
connect environmental factors to employee innovation (Liu D.
et al., 2016), respectively, drawn from Bandura’s (1997) social
cognitive theory and Amabile’s (1996) componential theory
of innovation or Gagné and Deci’s (2005) self-determination
theory (SDT). Self-efficacy encourages the individual to engage
in creative processes and maintain their level of involvement
through belief in their ability to successfully accomplish these
processes (i.e., “can-do”motivational force) (Tierney and Farmer,
2002). Meanwhile, AM propels the individual to devote their
efforts to creative processes by arousing their interest in and
enjoyment of work (i.e., “want-to” motivational force) (Amabile,
1993; De Jesus et al., 2013). However, these two streams of
research on how motivation influences creativity have largely
remained separate. Researchers have highlighted the need to
develop a more fine-grained theory of motivation and creativity
(George, 2007; Liu D. et al., 2016). In addressing this literature
gap, this study’s second purpose is to investigate the roles of
personal teaching efficacy and AM in the association between
online IL and innovative teaching. We expect to find that self-
efficacy and AM are sequential mediators in this relationship.
This research design is conducive to a complete explanation
of the motivational mechanism through which IL affects
innovation, expanding cognitive motivation theory.

Informal Learning and Its Relationship
With Innovation
Some researchers have insisted that most workplace learning
occurs outside of formal training, with IL accounting for 70–
90% (Flynn et al., 2006; Koopmans et al., 2006; Cunningham
and Hillier, 2013). They recognized the potential value of IL for

personal and organizational development. However, at present,
there is no singular definition of IL or unified approach to its
definition, largely due to the intersecting interests, contested
ideas, and multiple approaches in the field (Manuti et al., 2015).
The following four dimensions are well-rooted in the literature.
(1) IL is always self-initiated and strongly intentional. It often
occurs as people want to change themselves to meet current
and future work requirements (Thomas, 2004; Jacobs and Park,
2009; Marsick et al., 2017). (2) IL is usually unplanned and
loosely organized and occurs without any clear learning structure
or outcome evaluation (Jacobs and Park, 2009; Marsick et al.,
2017). (3) It is experiential learning, involving experimentation
or new experience, e.g., seeking new assignments; doing a task
differently (Wolfson et al., 2018). (4) It is learning through
interaction and reflection, e.g., actively seeking feedback and
advice and debriefing work experience (Manuti et al., 2015;
Louws et al., 2017). In all, it is characterized by autonomous,
random, problem-solving, and social constructivist learning.
During the COVID-19 pandemic, it takes place at home and
online. We conceptualize online IL as teachers’ spontaneous
engagement in learning activities organized by institutions or
teachers themselves that permeate the daily lives of faculty.

Prior research on the impact of IL is limited and mainly
focuses on employees’ work outcomes, such as work
performance, work attitude (job satisfaction, organizational
commitment), and organizational adaptation (Rowden and
Conine, 2005; Zhao and Gao, 2017; Wolfson et al., 2018), as
well as teachers’ competence (teaching knowledge, experience,
attitudes, and strategies) (Kyndt et al., 2016; Louws et al.,
2017). These studies explain the positive impact of IL from the
perspective of interpersonal interaction. Other studies in the
domain of innovation support this perspective, too, though only
concerning some components of IL. For example, extensive
feedback-seeking and alternative learning experience can directly
give individuals innovation experience and domain skills, reduce
costly mistakes and protracted search, broaden individuals’
innovative ideas, and thereby improve individual and enterprise
innovation performance (Gino et al., 2010; De Stobbeleir et al.,
2011; Harrison and Rouse, 2015; Abecassis-Moedas et al., 2016).
Similarly, it is found that practice communities and informal
networks are concentrated bases of employee innovation for
promoting their feedback-seeking, perceived organizational
support, and knowledge management (transmission) (Wenger
and Snyder, 2000; Eraut, 2004; Zhou and Lu, 2009; Liu X. Y.
et al., 2016). The results mentioned earlier suggest there is a
potential connection between IL and innovation.

Community-based online IL supported by internet technology
is regarded as a typical form of IL (Yu and Mao, 2005). We
think the differences between IL and online IL are the degree
of individual autonomy, learning convenience and diversity, and,
evidently, online IL has more advantages. Therefore, it can better
represent the property of IL. However, existing literature mainly
concerns predictors of the continuity and satisfaction of online
IL from a technical perspective (Kear et al., 2014; Ge et al., 2017),
neglecting the relationship between online IL and innovation. To
address this gap, this study will explore the influence of teachers’
online IL on innovative teaching. Given preceding discussion,
we offer:
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Hypothesis 1: Online informal learning has a direct effect on
innovative teaching performance.

Teaching Efficacy and Autonomous
Motivation as the Mediators Between
Informal Learning and Innovation
Innovative teaching performance is a presentation of individual
innovation in the education field. It refers to the innovative
or creative behavior that teachers purposely apply to teaching
content, method, and student evaluation, intending to guide
students to explore knowledge and develop their creativity
(Zhang and Zhang, 2012). Innovative teaching is a new
teaching method that differs from the traditional pattern of
knowledge-transfer teaching (Wang et al., 2016). Those who
cannot promote the innovative development of students are
not teaching innovatively, although they are novel and effective,
such as teaching by imparting knowledge, constraining students
thinking, and even encouraging surface learning. In this study,
it includes innovative teaching ideation, action, and outcome,
representing teachers’ instruction of students’ learning strategies,
the inspiration of students’ motivation, evaluation of students’
ideas, encouragement of students’ flexibility, etc. (Zhang et al.,
2008) Prior studies show that teaching efficacy, innovative
efficacy, and intrinsic and autonomous motivation (AM) are
important predictors of innovative teaching (Wang et al., 2010;
Zhang and Zhang, 2012; Xiong et al., 2020). They are usually
based on Bandura’s social cognition theory and Deci’s self-
determination theory (SDT).

Personal teaching efficacy denotes teachers’ judgment of their
capabilities to achieve desired outcomes of student engagement
and learning, including for students with learning difficulties
or low motivation (Yu et al., 1995). According to social
cognition theory, the environment influences self-competence
perceptions and then promotes interest and engagement in
activities (Bandura, 1997). In the creative domain, many
empirical studies have found that the environment promotes
innovation by improving self-efficacy (Zhang and Zhang, 2012;
Ma et al., 2013; Jaiswal and Dhar, 2015). For example, domain-
relevant and creativity-relevant skills trainings facilitate self-
efficacy (Bruce et al., 2010; McDonough et al., 2016; Ding et al.,
2020) or innovative efficacy (Byrge and Tang, 2015; Vally et al.,
2019) and then improve innovation. For students, informal
science learning activities such as visiting science venues improve
students’ scientific performance through scientific self-efficacy
(Suter, 2014; Tang et al., 2019). For teachers, IL positively relates
to self-confidence (McCormack et al., 2006; Henze et al., 2009),
and teaching efficacy increases innovative teaching (Wang et al.,
2010; Xiong et al., 2020). Thus, we offer:

Hypothesis 2: Online informal learning has an indirect effect
on innovative teaching performance via the mediator of personal
teaching efficacy.

According to SDT, autonomous motivation (AM) emphasizes
individual freedom to engage in certain behaviors in pursuit of
personal interests or beliefs; by contrast, controlled motivation
is an internal or external pressure (e.g., guilt, demand from
others) to engage in a particular behavior (Ryan and Deci,
2000; Gagné and Deci, 2005). Extant literature on AM has

suggested an important mediator between environment and
performance or innovation. For example, leaders’ autonomy
support (Taylor et al., 2009; Zhang et al., 2010), teachers’
autonomy support (Chen et al., 2015), school atmosphere’s
autonomy support (Jang et al., 2010; Zhan et al., 2016), and
organizational innovation Climate (Zhang and Zhang, 2012)
improve the AM of employees, teachers, and students and then
increase performance or innovation. Given preceding literature,
we offer:

Hypothesis 3: Online informal learning has an indirect effect
on innovative teaching performance via the mediator of AM.

A Left Question: the Cognition-Oriented
Motivation in Informal Learning and
Innovation
Prior studies explore how self-efficacy and motivation separately
relate to innovation (Scott and Bruce, 1994; De Jesus et al.,
2013; Liu D. et al., 2016), neglecting the relationship between
efficacy and motivation. There is not yet a clear and concrete
understanding of how they work together in theory and practice.
According to the self-efficacy theory, the higher the individual’s
self-efficacy, the more innovatively he/she will behave. Bandura
(1997) speculates that this is because people with high self-
efficacy will have high interest and devotion, which drives
their persistence to overcome difficulties. Interest, devotion, and
persistence in Bandura’s speculation all reflect the properties of
motivation. According to his view, maybe efficacy influences
motivation and then behaviors. However, there is a lack of
empirical research, which is helpful to understand how and why
self-efficacy affects innovation.

SDT is one of the fundamental motivation theories, which
reveals the relationship between efficacy and AM. It puts forward
two cognition processes of an environment promoting AM (i.e.,
cognitive evaluation theory). One is self-determined: external
events such as choice opportunity and democratic participation
in work can make individuals feel self-determined, which will
enhance their AM. The other is competence belief: when the
external events make the individual feel competent for the job,
leading to the change of competence belief, his/her AM will be
enhanced. In addition, compared with the two aspects mentioned
earlier, the sense of belonging is suggested by SDT as the remote
facilitator. Further empirical SDT studies have indicated that
an environment that satisfies an individual’s three psychological
needs of self-determined, competence, and belonging increases
his/her intrinsic motivation and facilitate the internalization of
extrinsic motivation (i.e., AM), leading ultimately to enhanced
performance, innovation, or well-being (Deci et al., 2001; Richer
et al., 2002; Zhang et al., 2010; Devloo et al., 2015; Cai
and Gong, 2019). In these studies, three psychological needs
satisfaction (autonomy, competence, and relationship) and AM
are sequential mediators between environment support and
individual behaviors. The competence need satisfaction means
changes of competence judgment, which is similar to efficacy
belief. Thus, we assume that in the autonomous learning context,
an individual’s self-efficacy belief may be the antecedent of AM.

In addition, the other research stream puts forward a point
of view of social cognition-oriented motivation, which explains
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the relationship between efficacy and motivation. According
to expectancy–value theory (Wigfifield and Eccles, 2000),
individual behavior choices and achievements are influenced
by a series of factors sequenced as follows: social world,
cognitive process, andmotivational beliefs. For example, whether
individuals have motivations for a task depends on his/her
series of cognition, including judgment on task value, his/her
competence and need, etc., which are from his/her interactions
with the social world (perception of and support from
social incidents). Thus, self-belief constructs (e.g., self-efficacy,
self-concept, self-esteem, and self-confidence) are considered
important antecedents of motivation (Wigfifield and Eccles,
2000; Cetin-dindar, 2015; Doménech-Betoret et al., 2017).
Studies have explored the positive impact of learning efficacy
on adolescents’ learning outcomes (achievement, satisfaction,
and online learning performance) through learning motivation
or value and expectations (Doménech-Betoret et al., 2017;
Duan and Hong, 2019). These studies have enriched the social
cognition perspective of motivation, but the results are still
limited (Williams, 2010; Doménech-Betoret et al., 2017).

Indeed, there is an alternative explanation that the increase
in AM through IL may lead to self-efficacy and thus cause
innovation. But it should be supported by other corresponding
theories instead of those mentioned earlier, and future research is
needed to contribute new theory. Given preceding discussion, we
test the following hypothesis:

Hypothesis 4: Online informal learning has an indirect effect
on innovative teaching performance via the sequential mediators
of personal teaching efficacy and AM.

This research aims to explore a new phenomenon appearing
during the COVID-19 pandemic: online IL and innovation.
We speculate that teachers online IL positively influences
innovative teaching performance through arousing motivation,
which is based on IL’s property of self-directed behavior. This
perspective helps to deepen the interaction perspective of prior
research, explaining why and how interactions through IL
increase innovation. This study will verify the cognition-oriented
motivation theory. Its novelty focuses on the motivational
mechanism, which is important to clarify the process of self-
constructing motivation in IL.

METHODS

Participants and Procedure
We adopted a random questionnaire survey method, taking
college teachers from three nationwide teaching communities
as the research sample. The teaching communities are online
networks organized by the state and universities for training, in
which some teachers are pioneers of IL, some are observers, and
others are followers. Because IL is a voluntary choice, no one
can guarantee that every teacher is an informal learner whose
learning frequency, depth, and width are all random. Therefore,
this sample is random. A total of 479 faculty participated in the
study during July 2020. Participation was voluntary. Before filling
the questionnaire, the participants completed a written informed
consent form, which is approved by the first author’s University
Survey Research Ethics Committee. The authors administered

the questionnaire and data. The sample comprised 182 males
(38%) and 297 females (62%). In terms of teaching experience,
134 (28%) had taught for 10 years or less, 200 (41.8%) for 11–
20 years, 145 (30.3%) for 21 years or more. Concerning their
discipline background, 114 (23.8%) taught science, 145 (30.3%)
taught engineering, and 220 (45.9%) taught humanities and
social sciences. The sample included 48 (17.5%) teachers from
key research-oriented institutions, 292 (61%) from teaching-
oriented provincial institutions, and 103 (21.5%) from vocational
institutions. Concerning educational level, 75 (15.7%) teachers
had a bachelor’s degree, 240 (50.1%) had a master’s degree, 161
(33.6%) had a doctoral degree, and three teachers did not report
their academic qualifications.

Measures
The investigation instructions in this study asked faculty to
respond to items based on their learning and teaching experience
over the previous 5 months of the epidemic (February–
July 2020).

Informal Learning
The frequency of college faculty engagement in online IL
activities was measured using the Informal Learning Scale,
which is developed and revised by the authors of this study,
with reference to other Informal Learning Scales about primary
and middle school teachers (Bakkenes et al., 2010; Huang et al.,
2020). The scale contains seven items. Responses were given
on a five-point Likert scale ranging from “basically no” (1) to
“often” (5). Sample items include “observing and exchanging
teaching techniques and methods”; “observing and exchanging
specific teaching pattern (flipped classroom, blended online, and
offline teaching, etc.)”; “learning and exchanging educational
idea and theory”; “participating in a seminar on specific teaching
problems (e.g., how to instruct students’ cooperative learning and
evaluate them in the context of online teaching)”; “exchanging
and discussing faculty development issues”; “exchanging
and discussing student development issues”; “participating
in an interdisciplinary seminar (epidemic development,
international situation, etc.).” Its Cronbach’s alpha coefficient
is 0.888.

Personal Teaching Efficacy
The Personal Teaching Efficacy Scale (PTES) consists of six items,
and it was adapted from Teacher Efficacy Scale (Yu et al., 1995).
Data for the PTES were self-reported and rated using a five-point
Likert scale, which ranged from (1) “totally inconsistent” to (5)
“totally consistent.” Examples of PTES were as follows: “I have
confidence in my ability to solve teaching problems”; “I have
my own effective method in teaching”; “I have ways to promote
students’ learning effect and interest in learning.” Its Cronbach’s
alpha coefficient is 0.904.

Autonomous Motivation
The AM was measured using a subscale of the Motivation
at Work Scale, which was revised by Gagné et al. (2010).
Participants rated each item on a five-point Likert scale from
(1) “totally inconsistent” to (5) “totally consistent.” The subscale
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consists of six items, and sample items include: “I like teaching
very much”; “Teaching work enables me to achieve my life goals”;
“I can have a lot of fun when doing teaching work.” Its Cronbach’s
alpha coefficient is 0.699, approximately reaching the threshold of
0.7 (Nunnally, 1978).

Innovative Teaching Performance
The Innovative Teaching Performance Scale included three
dimensions: innovative teaching ideation, innovative teaching
action, and innovative teaching outcome, which was adapted
from the Teacher Innovative Work Behavior Questionnaire
(Zhang and Zhang, 2012). The 16 items with five items for
innovative teaching ideation, six items for innovative teaching
action, and five items for innovative teaching outcome were rated
on a five-point Likert-type scale from (1) “totally inconsistent” to
(5) “totally consistent.” Sample items include “I pay attention to
feedback information related to teaching in students’ homework”
(ideation); “I actively organize teaching activities to enhance
students’ interest” (action); “I have encouraged students to
propose new solutions to problems” (action); and “Inmy lectures,
students have made innovative achievements (reports, products,
programs, activities) (outcome).” Its Cronbach’s alpha coefficient
is 0.921.

Data Analysis Strategy
All data were analyzed using SPSS 22.0 and Amos 23. First,
the descriptive statistics (M and SD) and Pearson’s correlations
between variables were calculated in SPSS to provide a
preliminary test of Hypothesis 1. Meanwhile, a confirmatory
factor analysis (CFA) was conducted to examine the construct
validity for each scale by Amos. Second, we used the PROCESS
macro (Model 6) in SPSS to analyze the serial mediating role
to test Hypotheses 2, 3, and 4. In analyzing the results, 95%
confidence intervals (CIs) not including zero are taken to indicate
a statistically significant mediation effect (Hayes, 2013).

RESULTS

Common Method Variance Test
We used Harman’s single factor test to check common method
variance. The results indicated that the first factor explained only
36.79% (<40%) of the total variance. Therefore, commonmethod
bias was unlikely to be a problem in this study.

Preliminary Analysis
The descriptive statistics and correlation results of the four
variables are displayed in Table 1 (at the bottom of this thesis). As
predicted, all four variables positively correlated with each other.

In terms of construct validity, based on the two-step
procedure (Anderson and Gerbing, 1988), we first performed
a CFA to test the fitness of the measurement model to the
research data before examining the structural relationships
among four variables. The measurement model comprised four
latent constructs and 22 observed indicators (3 factors of
Innovative Teaching and 19 items of other scales). In the CFA,
latent constructs were allowed to be freely correlated with each
other, and observed indicators were specified to load only on their

TABLE 1 | Descriptive statistics, Cronbach’s α, and correlation matrix.

1 2 3 4

1.IL — — — —

2.PTE 0.44** — — —

3.AM 0.23* 0.53** — —

4.ITP 0.55** 0.70*** 0.52** —

M 2.56 4.22 4.32 4.29

SD 0.65 0.59 0.68 0.52

Cronbach’s alpha 0.888 0.904 0.699 0.921

*p < 0.05, **p < 0.01, ***p < 0.001. IL, informal learning; PTE, personal teaching efficacy;

AM, autonomous motivation; ITP, innovative teaching performance.

respective latent constructs. The measurement model results
showed an excellent data fit [χ2

= 437.362; df = 163;χ2/df =
2.683; comparative fit index (CFI) = 0.951; goodness of fit index
(GFI) = 0.912; Tucker–Lewis index (TLI) = 0.943; SRMR =

0.044; root mean square error of approximation (RMSEA) =

0.049 (90% CI: 0.043, 0.052)].
We further tested the fitness of two alternative models,

including a three-factor model (indicators of teaching efficacy
and AMwere loaded together on one latent construct) and a one-
factor model (all 22 indicators were loaded together on one latent
construct). The CFA results for the three-factor model were as
follows: χ2

= 660.215, df= 164; χ2/df= 4.026; CFI= 0.911; GFI
= 0.865; TLI = 0.897; SRMR = 0.057; RMSEA = 0.080 (90% CI:
0.073, 0.086). The CFA results for the one-factor model were as
follows: χ2

= 1982.064; df = 169; χ2/df = 11.728; CFI = 0.675;
GFI= 0.597; TLI= 0.635; SRMR= 0.122; RMSEA= 0.150 (90%
CI 0.144, 0.156). The fit index of both alternative models failed
to meet the recommended criteria (Wu, 2009). The results of
the chi-square statistic also demonstrated that the measurement
model fit the data better than did the three-factor model (1χ2

= 222.853, df = 1, p < 0.001) or the one-factor model (1χ2
=

1544.702, df= 6, p < 0.001).

Test of Mediation
We used the Hayes macro PROCESS (Hayes, 2013) to explore
the sequential mediation relationship. Personal teaching efficacy
and AM were entered as mediators between IL and innovative
teaching performance, with gender and years of teaching
experience as control variables. The results are presented in
Figure 1, Table 2.

The total effect of IL on innovative teaching performance
was significant (β = 0.55, p < 0.001). The direct effect of IL
on innovative teaching performance was positive and significant
(β = 0.31, p < 0.001). Thus, hypothesis H1 was accepted.
The indirect effect of IL on innovative teaching performance
through personal teaching efficacy was significant [β = 0.19,
bootstrapped standard error (SEB) = 0.02, 95% CI (0.15, 0.24)].
Thus, hypothesis H2 was supported. However, the indirect
effect of IL on innovative teaching performance through AM
was not significant [β = −0.01, SEB = 0.01, 95% CI (−0.02,
0.02)]. Hypothesis H3 was rejected. There was a significant
positive indirect effect of IL on innovative teaching performance
through personal teaching efficacy and AM [β = 0.04, SEB
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FIGURE 1 | Sequential mediation model regarding the mediating effects of PTE and AM on the relationship between IL and ITP. All the path coefficients were

standardized. N = 479. IL, informal learning; PTE, personal teaching efficacy; AM, autonomous motivaton; ITP, innovation teaching performance. ***p < 0.0001;

*p < 0.05.

TABLE 2 | Indirect effects and confidence intervals of mediation analysis,

controlling for gender, and teaching age.

Model pathways Effect value SEB 95% CI

Lower Upper

Indirect effect1: IL-PTE- ITP −0.04α 0.02 0.15 0.24

Indirect effect2: IL-AM- ITP −0.01 0.01 −0.02 0.02

Indirect effect3: IL-PTE-AM- ITP 0.04α 0.01 0.02 0.07

C1 0.20α 0.03 014 0.25

C2 0.15α 0.03 0.10 0.21

C3 −0.04 0.01 −0.07 −0.02

IL, informal learning; PTE, personal teaching efficacy; AM, autonomous motivation; ITP,

innovative teaching performance.

C1, Indirect effect1 minus Indirect effect2.

C2, Indirect effect1 minus Indirect effect3.

C3, Indirect effect2 minus Indirect effect3.

SEB, bootstrapped standard error; 95% CI, 95% confidence interval.
αEmpirical 95% confidence interval does not overlap with zero.

= 0.01, 95% CI (0.02, 0.07)]. It can be seen that hypothesis
H4 was accepted. These results indicate that personal teaching
efficacy and AM partially mediate the relationship between IL
and innovative teaching performance. In addition, the results
of pairwise contrast of three indirect effects showed significant
differences. According to the data results, the mediating effect
of indirect effect 1 is greater than indirect effect 2 and indirect
effect 3 [β = 0.20, SEB = 0.03, 95% CI (0.14, 0.25); β =

0.15, SEB = 0.03, 95% CI (0.10, 0.21)]. Also, the mediating
effect of indirect effect 2 is smaller than that of indirect effect
3 [β = −0.04, SEB = 0.01, 95% CI (−0.07, −0.02)]. Thus, the
mediating role of personal teaching efficacy has the biggest effect,
and then, the sequential mediation of personal teaching efficacy
and AM has the second effect, and mediation of AM has the
smallest effect.

DISCUSSION

The purpose of the current study was to explore the relationship
between teachers’ online IL and innovative teaching performance
through the mediators of personal teaching efficacy and AM.

The direct effect result shows that teachers’ online IL
has a positive effect on their innovative teaching (supporting
Hypothesis 1). It reinforces previous findings that innovation can
be improved through workplace social interaction (Wenger and
Snyder, 2000; Zhou and Lu, 2009; Liu X. Y. et al., 2016) and
verifies IL’s nature of social constructivism (Watkins andMarsick,
1992; Ellinger, 2004; Marsick et al., 2017). In this research, the
content of teachers’ online IL is mainly the exchange of teaching
experience and problems, and the learning method is to observe,
imitate, consult, and reflect. It covers some complex learning
patterns, such as problem-based learning, cooperative learning,
cognitive apprenticeship learning, etc., recommended by social
constructivism learning theory, which insists that learning is
not symbolic operations in an individual’s mind but an act
of coordinating with the environment and other people and
then generating knowledge (Vygotsky, 1978; Zhao and Huang,
2011; Cetin-dindar, 2015). In this way, IL constitutes a practice
community, where people come together to create a culture
based on the discovery of meaning. This constructivist view
can integrate prior diffuse findings on interacting predictors
of innovation, such as feedback, support, (in)direct experience,
workplace networks, etc. (Wenger and Snyder, 2000; Gino et al.,
2010; De Stobbeleir et al., 2011; Harrison and Rouse, 2015;
Liu X. Y. et al., 2016). As a pioneer exploration, this study
contributes by demonstrating the link between IL and innovation
and explaining a low-cost and highly convenient new method for
inspiring innovation.

The analysis of indirect effects shows that personal teaching
efficacy plays an intermediary role between online IL and
innovative teaching (supporting Hypothesis 2), consistent with
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FIGURE 2 | Mediating effects of personal teaching efficacy between online informal learning and autonomous motivation. ***p < 0.001.

prior findings that efficacy mediates between environment
(e.g., training, leadership, support, creative atmosphere) and
innovation (Tierney and Farmer, 2002; Scott et al., 2004; Gong
et al., 2009; Liu D. et al., 2016). Notably, the indirect effect of IL on
innovative teaching performance through AMwas not significant
(rejecting Hypothesis 3). Similarly, the direct effect of IL on AM
was not significant either in the integrative model, although
the correlation between these two variables was significant (r =
0.23). To verify the outcome, the relationship among IL, teaching
efficacy, and autonomic motivation was further tested in one
model. The direct effect of IL on AM was not significant (β =

−0.005, p > 0.05). The indirect effect of IL on AM was positive
and significant (β = 0.416, p < 0.001; β = 0.523, p < 0.001) (see
Table 2, Figure 2). These results suggest that personal teaching
efficacy plays a fully mediating role between IL and AM. In
other words, extensive IL can foster greater personal teaching
efficacy leading to higher AM. According to Amabile, intrinsic
motivation (the main part of AM) is more variable and subject
to the influence of one’s work environment; additionally, it does
not appear automatically but needs to be awakened and nurtured
(Amabile, 1993). This research verifies this view and shows that
only the IL engagement is not enough to increase AM and cause
innovation. The changes of efficacy belief through learning is
an indispensable antecedent of AM (Hew and Cheung, 2014;
Doménech-Betoret et al., 2017; Duan and Hong, 2019).

The sequential mediation analysis result shows that personal
teaching efficacy and AM play intermediary roles between online
IL and innovative teaching performance (supporting Hypothesis
4). This result is consistent with Gagné and Deci’s SDT regarding
competence and AM as sequential mediators between supportive
environment and innovation (Deci et al., 2001; Zhang et al.,
2010), but in detail, this result expands on it by identifying
self-efficacy as a possible mediator. It is also consistent with
cognition-oriented motivation theory, which reinforces that self-
efficacy begets motivation in a learning context and plays a
motivational role in behaviors (Doménech-Betoret et al., 2017;
Duan and Hong, 2019). The findings suggest that extensive IL

leads to higher personal teaching efficacy, thereby promoting
AM and finally increasing creativity in teaching. The core of
IL is the active and autonomous construction in the practice of
social interaction. Teachers’ process of autonomous construction
entails: (1) interacting with other teachers and reflecting on
personal discovery and inquiry; (2) acquiring and updating
professional knowledge/skills, meanwhile generating education
ideals (“what and how I can do”: efficacy); (3) actively seeking
a breakthrough in work and enjoying fun in teaching (“what
I want to do”: AM); (4) teaching with enthusiasm and by
one’s own will (practice personal teaching style), and showing
a creative vitality and growth (innovation). Furthermore, from
the constructivist learning perspective, the process mentioned
earlier reveals the formulation of teaching self-identity, i.e., the
beliefs of “what I can do,” “what I want to do,” and “how I
will do,” and then developing their own teaching styles, which
denotes innovative teaching. In sum, IL is not a simple interactive
process, just concerning ideas, and methods exchanges. This
study highlights its aspect of internal autonomy construction.
Without the autonomous construction of teaching self-identity
and individualized teaching style, teachers cannot innovate by
themselves and keep on innovating. Maybe they sometimes copy
few innovative teaching cases from others but cannot last long.
This study reveals the internal transmission mechanism of online
IL to innovative teaching, highlighting the important role of
self-efficacy in constructing an effective online IL pattern.

This study makes two main contributions to the field of
IL and innovative teaching within the online context. First,
we found that IL is an effective way to promote innovation
for its social constructivist learning features and thus extend
the IL–innovation relationship literature, which has been
under-explored in previous research. Second, we enrich the
understanding of the motivation mechanism of innovation
from the perspective of cognitive motivation theory. This
research proposes a more comprehensive theoretical model:
self-efficacy and AM sequentially mediate the relationship
between IL and innovation. We also found that the sense of
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efficacy has a grounded status in this model. The transformation
of IL into innovation is based on not only the learning of
knowledge and skills but also the real changes of competence
belief, which will cause a series of motivation construction
processes, e.g., teaching self-identity and individualized
teaching style. In sum, our findings reveal the motivation
mechanism through which innovation can be driven, and we
highlight that one’s internal autonomy construction is the key
to innovation.

This study also has some limitations that suggest directions
for future research. First, we used a cross-sectional design,
which does not allow causal inferences. Future experimental
or longitudinal designs are needed to confirm our results.
Second, we used self-reports to measure innovative teaching
performance, which may have introduced response bias.
Future studies should use other methods to collect data on
innovation, including ratings by leaders and colleagues or
creative, experimental tasks. Lastly, participants were all teachers
from innovative teaching communities in China, limiting the
results’ generalizability across other teachers and cultures. We
call for future cross-cultural research and studies of other types
of professionals.

The findings of this study have some theoretical and
practical implications for psychological empowerment. In the
era of the rapidly developing Internet, how to activate
individuals and help employees empower themselves (e.g., self-
energized utility) has become the top priority of organizational
management. Psychological empowerment is considered an
effective management approach (Thomas and Velthouse, 1990;
Chen et al., 2019). According to our results, IL affects innovative

teaching through personal teaching efficacy and AM. The
mechanism of psychological empowerment in IL is of great

research value and needs to be furthered. These findings
indicate that innovation might be developed through online IL
interventions targeted toward domain-related self-efficacy. Self-
efficacy may awaken or cultivate AM and then help individuals to
innovate. Thus, psychological empowerment has two meanings:
improving individual self-efficacy and stimulating individuals’
AM for work.
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The COVID-19 pandemic has brought hunger to millions of people around the world.
Social distancing measures coupled with national lockdowns have reduced work
opportunities and the overall household incomes. Moreover, the disruption in agricultural
production and supply routes is expected to continue into 2021, which may leave
millions without access to food. Coincidentally, those who suffer the most are poor
people. As such, food security and tourism poverty alleviation are interlinked when
discussing social problems and development. While the corporate interest in tourism
poverty alleviation is as old as the industrial revolution, little research has been
conducted to show how social innovation can be leveraged to reinforce food security
and alleviate poverty. Thus, this case study examines the food industry in rural China
to establish how it conducts social innovation in food production and distribution to
facilitate social development and mitigate poverty.

Keywords: social innovation, food security, tourism poverty alleviation, China, food safety

INTRODUCTION

Rural China was selected for the study because, while poverty in the country has dropped
immensely over the past decade, it remains a major problem in the countryside. Historically,
China’s countryside has been disproportionately taxed and receives fewer benefits compared to the
urban regions despite the numerous economic success and development across China. Although
agriculture is the primary occupation for people living in the villages, the produce generated is
mostly consumed locally and rarely makes it into the market. The social innovations discussed in
this case study encompass the novel practices that focus on meeting a community’s social needs in
a better way than the existing solutions. Today, these innovations are necessary for mitigating the
looming global food crisis that may arise due to COVID-19. The case study is significant because it
shows how the food industry can utilize innovations to reinforce the current food production and
distribution systems while facilitating social development and reducing poverty.

Global risk such as the COVID-19 pandemic discussed in this article is associated with social
innovation for tourism poverty alleviation significantly. The design and implementation of social
innovation should be adhered to the nature of the COVID-19 as an overall context. In the
pandemic situation, the most vital imperative is to allow the whole society’s normal functionality
in more distant way while not losing the advantages of physical contact for people. Many areas
of revolutionary actions should be taken in the society when it deals with social innovation in
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the global pandemic, such as public governance, education,
and personal life improvement. For example, a better remote,
electronic government system might facilitate efficiency for
citizens to handle their public affairs while lessening the need
of physical contact via crowd/cluster gathering. The same can be
applied to the distant learning education and distant medical care
areas. Therefore, it is necessary to discuss the impact of global
emergent risk events that make food insecurity and poverty more
serious. This article tends to make a conceptual analysis with
practical examples to demonstrate both what have been done and
possibilities in promoting tourism poverty alleviation through
social innovation in the context of global pandemics.

ANALYSIS OF THE PROBLEM

The majority of children who grow up in poverty are more likely
to have less educational opportunities, lower literacy levels, as
well as suffer from undernourishment. The problem in rural
China is worsened by the fact the parents who manage to
move into urban areas in an attempt to change their economic
conditions are not allowed by the government to take their
children with them (Song et al., 2019). As a consequence, the
current government policies and practices have largely failed
in ensuring food security and mitigating poverty within the
countryside (Paudel Khatiwada et al., 2017; Ma et al., 2019).
However, the private sector has made significant contributions
to China’s food industry through social innovation, specifically in
food production and distribution.

Unlike the Western world where frozen food consumption
is the norm, the Chinese, especially the older generations and
those living in the rural areas, prefer fresh meats, live seafood, and
seasonal vegetables and fruits (Nath et al., 2015). However, with
the COVID-19 pandemic causing disruptions in food production
and distribution, people are forced to change their consumption
habits in favor of frozen foods (Zhong et al., 2018). In recent
years, the wet markets, where fresh produce is sold, are gradually
losing ground to supermarkets in China. While the conventional
markets may remain the primary source of fresh food for most
Chinese people, social innovation led by supermarkets is helping
in changing consumer perceptions on frozen foods. Freezing is
one of the effective social innovations within the food industry
(Falasconi et al., 2019). However, its success in alleviating poverty
depends on how well the people living in rural China embrace it.

The current problem of food insecurity in rural China may
deteriorate as the global economy suffers from the 2020 economic
depression due to the COVID-19 pandemic. The most vulnerable
region with regard to food security is in the western counties
that mainly comprise of cluster villages. The authors further note
that poor natural conditions coupled with fragile ecologies make
it difficult to maximize yields and eliminate the risk of food
shortages. Natural conditions are the major issues undermining
food security in China. The climatic conditions and geography
often restrict agricultural production, particularly in the Western
provinces where the majority of people live below the poverty
line (Nath et al., 2015; Tianming et al., 2018). Additionally,
poor natural conditions coupled with natural disasters weaken

the local grain production. As a result, most of these regions
experience acute shortages of food and even animal feed (He
et al., 2016). The challenging environment and poor living
conditions also cause a high incidence of disease (Filiberto and
Gaunt, 2013). Moreover, the poor people in these rural regions
lack the sufficient knowledge necessary to increase their nutrition
and health outcomes. Additionally, topographical conditions
create unique challenges in the development and maintenance
of transportation facilities. These and other problems have a
significant negative impact on the overall food insecurity in rural
China, a situation that is expected to continue unless major social
innovations are made.

SOCIAL INNOVATION IN FOOD
PRODUCTIONS AND DISTRIBUTIONS

Social innovation in food production and distribution remains
one of the most effective ways of solving the food insecure
and poverty problems in rural China. The need to come up
with social practices based on food is emerging in response to
the numerous uncertainties within the current industrial food
system (Haberman et al., 2014). The recent changes within
China’s economic and environmental conditions over the past
decade have challenged the global security of food supplies. As
a result, there have been several and important social innovations
concerning food across China, especially within the rural regions.
These social innovations include increasing smallholder farmers’
connectivity gap with urban markets, improving digital social
innovation and E-agriculture in support of the Belt and Road
Initiative (BRI), establishing a community-supported agriculture
model, embracing artificial intelligence (AI) and blockchain
technology, and achieving social innovation by optimizing waste
prevention strategies through the Food Use for Social Innovation
by Optimizing Waste Prevention Strategies (FUSIONS) project.

Increasing Smallholder Farmers’
Connectivity Gap With Urban Markets
One of the problems identified involves the fact that most of
the farmers in the ruler areas lack easy access to markets. As a
result, the majority of their produce is consumed locally and
rarely gets sold in the market, especially in urban areas where
the demand is highest. Consequently, the economic status of
small-scale farmers remains below the poverty line despite
working tirelessly in their farms. To address this issue, the food
industry in China conducts social innovation through the United
Nations Food and Agriculture Organization (FAO) Innovation
Lab and the AgLabCx center. These innovation hubs give young
scientists in China an opportunity to brainstorm and come
up with solutions aimed at addressing smallholder farmers’
connectivity gap with urban markets (Food and Agriculture
Organization of the United Nations, 2019). To address the
prevailing issue with regard to distribution and connectivity
gap, the FAO and the World Food Programme (WFP) partnered
with the AgLabCx center as well as the Tsinghua University
toward a socially innovative project named Delivering Together
for Sustainable Development Fund (Beckford et al., 2011;
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Food and Agriculture Organization of the United Nations, 2019).
The project mobilized talented young scientists and students to
address the connectivity gaps through co-creation workshops.
The project was implemented in three phases. Frist, tech-
companies, E-commerce practitioners, researchers, as well as
smallholder farmers were brought together to brainstorm on
how to address connectivity issues relating to trust-building
between customers and producers, increasing the capacity for
smallholder farmers, and sharing crucial market data.

Second, the main connectivity gaps were identified
based on the preliminary analysis conducted. Finally, an
8-week postgraduate service design course was designed
and administered through the Innovation Lab. The primary
objective was to help Tsinghua students to develop practical
solutions that directly addressed the current connectivity gaps.
Three recommendations were suggested and approved by the
government for countrywide implementation. The first one
involved creating an online platform where small-scale farmers
could directly market their products to potential urban buyers.
Second, a farmer–consumer exchange platform was designed
to increase engagement and trust. Finally, a farmer–technical
expert instant communication app for small-scale farmers was
developed to offer support throughout the production and
distribution processes. Thus, the innovation hubs have been
effective in giving young innovators in China an opportunity
to brainstorm and come up with solutions aimed at addressing
smallholder farmers’ connectivity gap with urban markets.

Digital Social Innovation and
E-Agriculture in Support of the Belt and
Road Initiative
One of the consequences of increased globalization is that
the level of cooperation between countries becomes more
important. As a result, the BRI launched in 2013 by China,
with its agriculture development component, has the potential
to improve food production and distribution locally, regionally,
as well as globally (Khan et al., 2018). An initiative is a
form of social innovation with far-reaching implications across
the country’s poverty levels and food security (Foggin, 2018).
For example, the initiative brings market opportunities and
development to the remote rural areas in China which have
historically been left out from the global expansion in trade for
the past four decades (Foggin, 2018). However, for the intuitive
to achieve effective rural development and alleviate poverty, the
infrastructure investments alone are not sufficient.

While infrastructure investments are necessary, their overall
impact within the food industry with regard to food productions
and distributions depends on several other factors. First, well-
designed measures that benefit both women and men are likely
to complement these infrastructure investments, especially in
tourism poverty alleviation (Sternberg et al., 2017). As a result,
in 2017, the Chinese government began widespread campaigns
aimed at encouraging investments from the private sector in
activities such as logistics, agricultural production, and storage
to complement the BRI. The efforts from the private sector
were necessary as they ensured the investments and business

models adopted relied on an inclusive and sustainable framework
(Foggin, 2018). As such, private agricultural investments not only
benefited the poor farmers in rural China but also provided the
local communities with food sectary.

As is the case with transportation infrastructure, enhanced
communication technology and information sharing capabilities
have the potential to mitigate poverty and enhance food security
in China. This is demonstrated by the increased efficiencies
and connectivity brought by E-agriculture, and invaluable social
innovation. E-agriculture innovations have provided small-scale
farmers in rural areas with the opportunities of making more
money and reducing wastages, since all their produce is sold
(Mwalupaso et al., 2019). For example, improved access to
information has had a significant impact on small-scale farmers
across rural China where poverty levels have dropped by 20%
between 2017 and 2019 (Ishangulyyev et al., 2019). E-commerce
is probably one of the most powerful applications of ICT in
food production and distribution (Tianming et al., 2018). Thus,
increasing ICT capabilities is a form of social innovation which
can range from establishing knowledge and information systems
to increasing agricultural productivity or from accessing financial
services to using ICT in farmer organizations. All these ICT
capabilities improve risk management and food safety, and even
strengthen rural governance. Thus, new developments in digital
agriculture may hold the key to addressing local, regional, and
global food security challenges (Teo et al., 2019). However, the
effectiveness of these technologies relies on how well they are
tailored to work for social justice and eliminate the digital divide
between rural and urban populations.

In the context of digital social innovation and E-agriculture
in support of the BRI, FAO together with the International
Telecommunication Union (ITU) and China’s Ministry of
Agriculture and Rural Affairs is now working to reinforce the
current E-agriculture solutions in the country. For example,
the 2018 E-agriculture Solutions Forum held in Nanjing,
China, was attended by more than 200 delegates from over
30 countries. The forum was the first of its kind in China
and provided a unique opportunity for the country to identify
the proven E-agriculture solutions that can benefit agriculture
stakeholders in rural China as well as share knowledge on
successful solutions that can help in mitigating poverty and
food insecurity. Between 2018 and 2020, China has identified
and implemented effective E-solutions which have helped rural
farmers scale up their production and connect with potential
customers from the urban centers (Foggin, 2018). Therefore, the
digital social innovation and E-agriculture in support of the BRI
have been effective in addressing the food and poverty issues
affecting rural China.

The Community-Supported Agriculture
Model
Another way in which China’s food industry conducts social
innovation with regard to food productions and distributions
is through a community-supported agriculture model. They are
defined as an innovative approach in producing sustainable
food by bridging the urban–rural gap to effectively connect
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consumers to farmers (Food and Agriculture Organization of
the United Nations, 2019). The models began emerging in the
1960s in Japan following the Minimata disaster, where water
pollution by the Chisso chemical manufacturer caused severe
mercury poisoning among 2,000 people (Sakamoto et al., 2018).
Following the disaster, most of the seafood was contained but
soon entered the global food supply chain (Chen and Zhou,
2020). As a result, a network among local housewives in Japan
was developed to help members source their food directly from
organic farmers (Miyamoto, 2018). Eventually, these networks
progressively became global, with Urgenci, an online platform
uniting millions of local producers and consumers (Inoue, 2019;
Tang et al., 2019; Struś et al., 2020). These networks are examples
of a community-supported agriculture model and are effective in
facilitating social development and reducing poverty within rural
China because consumers commit themselves to buy from local
producers regularly.

One of the social innovations advanced by Chinese
food producers and consumers involves the promotion of
green ecological agriculture which is largely based on the
community-supported agriculture models. For instance,
the annual community-supported agriculture conference is
perceived as the highest policymaking platform in China
(Samoggia et al., 2019). The 10th annual conference on
community-supported agriculture was held in 2018 in Sichuan
province, Zhanqi Village and attracted over 300 scientists
and practitioners (Tang et al., 2014; Vassalos et al., 2017;
Damayanti et al., 2018; Samoggia et al., 2019). The impact
of community-supported agriculture on local markets is
mostly positive (Krul and Ho, 2017). Similarly, the small-
scale farmers are less successful when farming alone without
utilizing community-supported platforms (Savarese et al.,
2020). As such, the fact that community-supported agriculture
plays an essential role in facilitating social development and
reducing poverty within the society is enough motivation
for farmers to participate in such models (Chen et al., 2019).
Thus, community-supported agriculture models are essential
in promoting green ecological agriculture and mitigating food
insecurity and poverty.

Artificial Intelligence and Blockchains
More aggrotech start-ups in China are developing learning
models than ever before. AI is one of the most powerful
tools in answering China’s challenges in food security and
poverty (Freeman et al., 2019). As a social innovating, AI
takes into account the limited availability of arable land as
well as climate change issues in China (Zeng et al., 2012).
For example, the Plantix, a new cloud-based AI application,
was launched in China to help farmers detect diseases in
their crops (Vermeulen et al., 2018). The app provides an
opportunity for furthering social development and reducing
poverty as it helps small-scale farmers monitor and deal with
diseases effectively. Additionally, the application is simple to
use and does not require users to possess complex skills in
technology. In most cases, such applications are designed to
help illiterate farmers to track the productivity of their farms
simply and easily (Vermeulen et al., 2018). In the case of

the Plantix app, farmers are required to have a smartphone
for taking pictures of their crops and then uploading them
into the platform with GPS locations. The application then
provides a diagnosis to the farmer showing any pest, disease,
or nutrient deficiency. The application leverages AI tools to
make a diagnosis automatically. Thus, as more aggrotech start-
ups in China continue developing AI learning models, the rate
of social innovation in food productions and distributions is
expected to grow further, thereby facilitating social development
and reducing poverty.

Blockchains are a new paradigm in growing trust and
increasing transparency in China’s food industry. Blockchains
are a ledger of accounts and transactions which are stored
and written by all participants (Hanson et al., 2017). As
such, it provides a reliable source of truth about the state
of farms, available contracts in farming, and inventories,
where the collection of such information is often expensive
(Duan et al., 2020). The blockchain technology can track the
provenance of food which helps in creating trustworthy food
supply chains as well as reinforcing trust among consumers
and producers (Giungato et al., 2017). As a trusted social
innovation focused on storing data, blockchains facilitate the use
of data-driven technologies to make farming smarter and more
productive which facilitates social development and reduces
poverty. Moreover, blockchains can be jointly used with AI to
allow timely payments between stakeholders. The applications
of blockchain technology in food supply chains are far-reaching
and range from agricultural insurance to smart farming and
market transactions (You et al., 2013; Mao et al., 2018; Jin et al.,
2020). Thus, blockchains are an effective social innovation within
the food industry which helps in mitigating food insecurity and
poverty in rural China.

Social Innovation by Optimizing Waste
Prevention Strategies
Finally, the FUSIONS project has played an essential role in
strengthening food productions and distribution across rural
China. The project was initiated in August 2012 and lasted
4 years up to 2016 (Ishangulyyev et al., 2019). Its overall
aim was to contribute to the harmonization of food waste
monitoring as well as validate the feasibility of social innovative
measures in optimizing food use within the food supply chain
(Ishangulyyev et al., 2019). China was among the countries that
adopted the recommendations suggested by the project with
regard to utilizing social innovations to minimize food waste
(Aschemann-Witzel et al., 2015). The following are the major
recommendations implemented by the Chinese government to
alleviate food insecurity and mitigate poverty. First, government
agencies focus on gathering reliable data to develop a criterion
for monitoring food waste. The approach provides governments
with an opportunity to assess food waste quantities to map any
emerging trends that can hinder or reinforce the measures put
in place to prevent and reduce food waste (Reynolds et al.,
2016). As such, one of the unintended benefits of adopting
these recommendations is improved environmental, economic,
and social impacts.
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The recommendations provided by the FUSIONS project
require countries to comprehensively model their existing
trends with regard to social innovations in the food supply
chain from a knowledge-based perspective such as research
and technology trends. Doing so establishes appropriate multi-
stakeholder platforms the local and national levels which work
together toward mitigating food insecurity and poverty (Borrello
et al., 2017). Finally, the project highlights the impotence
of the private sector in contributing to policymaking with
regard to food security. The most effective socially innovative
solutions incorporate perspectives from both the private and
the public sectors (Diaz-Ruiz et al., 2018). Consequently, the
recommendations made in the project have and continue playing
a significant role in identifying new ways of using food surpluses
that would otherwise have gone to waste. China has been
achieved this through the development of new food products
as well as through innovations aimed at redistributing excess
foods to charities (Jurgilevich et al., 2016; Wang et al., 2016;
Song and Cho, 2017). Overall, China’s vision in implementing
the recommendations was focused on securing a more resource-
efficient economy with minimal food waste. Thus, the FUSIONS
project has played an essential role in helping China develop and
implement social innovations aimed at strengthening its food
productions and distribution systems across rural areas.

CONCLUSION

Food security and poverty are interlinked, thus, social
innovations within the food industry must be focused on
mitigating both issues rather than forcing on one, especially
in a special global situation of pandemics. Social innovation
in food production and distribution remains one of the

most effective ways of solving food insecurity and poverty
problems in rural China. The primary social innovations in
China include increasing smallholder farmers’ connectivity gap
with urban markets, improving digital social innovation and
E-agriculture in support of the BRI, establishing a community-
supported agriculture model, embracing AI and blockchain
technology, and achieving social innovation by optimizing waste
prevention strategies through the FUSIONS project. The need
to formulate additional social innovations will help respond to
the numerous uncertainties within the current industrial food
system. Nonetheless, this article only focused on rural China to
offer clear demonstration of the abovementioned issues, which
limits the generalizability of the arguments made. Thus, we
humbly suggest that future analyses are needed on comparative
discussions across different countries in the world that have the
same situation as that of urban China.
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The study aimed to understand how coping strategies in general and humor-
based coping strategies in particular modulate the perception of pandemic-related
stress in a sample of Italian healthcare workers during the coronavirus disease
(COVID-19) outbreak in Italy. A total of 625 healthcare workers anonymously and
voluntarily completed a 10-min questionnaire, which included psychometrically valid
measurements preceded by a set of questions aimed at determining workers’ exposure
to COVID-19. The Perceived Stress Scale was used to measure healthcare workers’
stress levels, and the Brief COPE Scale and Coping Humor Scale were used to assess
participants’ avoidant or approach coping style and verify the degree to which they
relied on humor to cope with stress. The results show that (1) levels of perceived stress
were higher in healthcare workers who were more exposed to COVID-19 (i.e., who
came into contact with COVID-19 patients or worked in wards dedicated to COVID-
19) in comparison to less-exposed workers; (2) participants who reported a higher use
of avoidant coping strategies perceived the situation as more stressful than those who
used them less; and (3) healthcare workers who reported higher use of humor-based
coping strategies perceived the situation as less stressful in comparison with those who
reported less use of coping humor. Such findings expanded other research studies by
including coping humor as a potential factor to mitigate the perceived stress related to
COVID-19. The paper concludes with a discussion of implications for future research
and limitations of the study.

Keywords: coping, humor, perceived stress, COVID-19, healthcare workers, psychological distance

INTRODUCTION

The coronavirus disease (COVID-19), a highly contagious respiratory disease caused by a newly
discovered virus (SARS-CoV-2), was first reported in December 2019 in Wuhan, China (Chan
et al., 2020); it rapidly spread across the globe and was declared a pandemic by the World Health
Organization (WHO) in March 2020. So far, the confirmed number of persons infected and
deceased due to COVID-19 has exceeded 57 million and 1.3 million, respectively, worldwide1.

1https://covid19.who.int/, retrieved on November 24, 2020.
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The outbreak of the COVID-19 pandemic negatively impacted
clinical and risk management in healthcare systems and posed
great challenges to healthcare workers (HCWs) worldwide,
particularly in countries such as Italy, where COVID-19 greatly
impacted public health. In Italy, the first patients were diagnosed
on January 30, 2020.2 The Italian government declared a state of
emergency on January 31, and imposed a lockdown on March
4.3 How stressful Italian HCWs perceived the situation at work
and what psychological strategies they used to cope against the
perceived stress during the first wave of the COVID-19 pandemic
in Italy are at issue in the present study.

COVID-19, Stress of HCWs, and
Coping Strategies
There is evidence that this outbreak has impacted the
psychological wellbeing of HCWs in several ways, causing
anxiety (Ahn et al., 2020; Magnavita et al., 2020; Preti et al.,
2020; Raccanello et al., 2020; Xiao et al., 2020), burnout (Denning
et al., 2020), depression (Lam et al., 2020; Preti et al., 2020),
insomnia (Magnavita et al., 2020; Preti et al., 2020; Stojanov et al.,
2020; Xiao et al., 2020), and emotional dysregulation (Ornell
et al., 2020). HCWs have been forced to cope with extraordinary
challenges and perceived stress by relying on coping strategies
and positive psychological resources, as they did during previous
epidemics (e.g., Wu et al., 2009; Park et al., 2018; Preti et al.,
2020). For example, hardiness was a protective factor for nurses’
mental health during the MERS-CoV epidemic in 2015 (Park
et al., 2018), and vigor and perceived organizational support
protected nurses from burnout during the SARS epidemic in
2004 (Marjanović et al., 2007). Regarding COVID-19, resilience,
adaptive coping strategies, and social support helped alleviate
disease-related stressful experiences and acute stress disorders
in Chinese students (Ye et al., 2020). Social support reduced
Chinese medical staff ’s anxiety and stress and positively affected
their self-efficacy (Xiao et al., 2020). In addition, psychological
distancing (in terms of fear of being infected, infecting relatives
and friends, working into contact with COVID-19 patients,
and so on) plays a significant role in protecting HCWs mental
health and wellbeing (Lam et al., 2020). However, only a few
studies have investigated HCWs’ positive psychological resources
in times of COVID-19, including coping and adaptive strategies
(Preti et al., 2020).

Stress and Coping Humor
According to Vaillant (2002, p. 63), humor, early defined as a
defense mechanism by Freud (1928), is a mature defense namely
an adaptive coping strategy that “permits the expression of
emotion without individual discomfort and without unpleasant
effects upon others.” Among the character of strengths pointed
out in the frame of positive psychology, humor (in terms of liking
to laugh and joke and bringing smiles to other people) plays
a significant role in coping with stressful events (e.g., Vaillant,
2000; Peterson and Seligman, 2004; Müller and Ruch, 2011),

2Ministero della salute: http://www.salute.gov.it, retrieved on July 23, 2020.
3Governo Italiano, Presidenza del Consiglio dei Ministri: http://www.governo.it/
sites/new.governo.it/files/DPCM4MARZO2020.pdf, retrieved on July 23, 2020.

contributes to resiliency, is a significant predictor of wellbeing
and satisfaction (Geisler and Weber, 2010; Kuiper, 2012), and is
negatively related to depressive symptoms in response to stress
(Martin and Lefcourt, 1983).

Given that the cognitive process activated for understanding
humor elicits frame shifting (Koestler, 1964; Wyer and Collins,
1992), humorously depicting a problematic situation may result
in its reappraisal, thereby positively changing the perspective.
In other words, a representational change is needed to resolve
the incongruity in understanding humor (Forabosco, 1992).
A cognitive reorganization of the initial representation is pivotal
both in understanding humor and solving problems (e.g., Gick
and Lockhart, 1995; Kozbelt and Nishioka, 2010; Canestrari
et al., 2018), since it involves overcoming fixities that may
arise from considering the situation only from the salient and
early perspective. The same cognitive process of shifting away
from the initial representation of a problematic situation and
overcoming its fixed representation applies to coping with it
humorously (Martin, 1989). Approaching a perceived stressful
situation with humor positively impacts emotion regulation,
cognitive appraisal, and reappraisal of the problematic situation
(e.g., Martin and Lefcourt, 1983; Martin et al., 1993; Abel,
2002; Geisler and Weber, 2010; Doosje et al., 2012; Kuiper,
2012). Humor as a protective factor for wellbeing has been
verified in several contexts, ranging from clinical settings
(e.g., Ventis et al., 2001; Svebak et al., 2006; Dionigi and
Canestrari, 2016, 2018a,b) to daily hassles (e.g., Martin and
Lefcourt, 1983; Martin et al., 1993; Abel, 2002; Kuiper, 2012
for an overview).

Despite the evidence, HCWs’ use of humor as a coping strategy
against stressful situations, including pandemics, is still a poorly
investigated topic. To the best of our knowledge, till date, only
one study, conducted on a sample of Israeli nursing students
during the COVID-19 pandemic, showed that the usage of humor
as a coping strategy was associated (together with resilience
and high level of self-esteem) with significantly lower anxiety
levels (Savitsky et al., 2020). This result agrees with the above-
mentioned literature on the protective and coping functions of
humor and paves the way for investigation of a significant, albeit
neglected, issue.

Aim of the Present Study
To contribute to a better understanding of the coping strategies,
including humor, used by HCWs to face COVID-19-related
stress, we surveyed a sample of Italian HCWs during the
outbreak of COVID-19 in Italy. We considered their exposure
to COVID-19-related risks (i.e., working in COVID wards or
having come into contact with COVID-19 patients), levels of
perceived stress, adaptive and maladaptive coping strategies, and
usage of humor as a coping strategy. Moreover, we verified
whether their levels of perceived stress were associated with
adaptive or maladaptive coping strategies and to what extent they
have been relying on humor to face COVID-19-related stress.
We hypothesized that exposure to infection risk is associated
with an increasing level of perceived stress and that the use
of humor as a coping strategy is negatively associated against
perceived stress.
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MATERIALS AND METHODS

Study Design and Participants
A web-based survey was carried out among Italian HCWs from
May 15 to July 30, 2020.

Participants who met the following criteria were included:
(1) Italian HCWs (physicians and nurses) working in hospitals
or primary care services, (2) physicians and nurses enrolled
in professional orders and/or associations, (3) HCWs who
volunteered for the survey, and (4) those who completed the
questionnaire only once, on the basis of IP-based duplicate
protection, which allows one response per IP address.

Exclusion criteria included: (1) the person being unable to
understand the questionnaire and (2) the person not being a
physician or nurse.

To carry out the survey, first, the request for survey
participation was sent by email to all medical and nursing
professional orders in Italy and to the main professional
associations of both physicians and nurses. The request, in
addition to submitting the research protocol, asked organizations
to send the link to the self-administered questionnaire to their
members or, alternatively, publish the link on their website. After
3 weeks, the professional organizations that did not respond to
the first request were sent the participation request again.

The survey was conducted through LimeSurvey software on
a LAMP (Linux, Apache, MySQL, PHP) server, a common
example of a web service stack. All the communication was
encrypted, using Hyper Text Transfer Protocol Secure (HTTPS)
and Secure Sockets Layer (SSL). The questionnaire opened with
an informed consent form, which explained the aim of the study
and assured participants’ anonymity. It comprised 10 questions
about respondents’ personal and professional characteristics and
three psychometric validated scales described below (see section
“Measures”). All questions were mandatory, and the average time
allotted for filling the questionnaire was 10 min.

We obtained a sample size of 625 participants (142 males and
483 females). The age ranged from 21 to 81 years (M = 44.39;
SD = 11.91). To describe the sample, we measured some socio-
demographic characteristics concerning private and professional
life: marital status; relationship with religion; familial status;
profession (physician or nurse); area of profession (recoded as:
medical specializations, surgical specializations, clinical services
area, and primary care nursing services); job location in
Italy (recoded as: north, center, and south); length of service;
exposure to COVID-19, in terms of having worked in COVID
wards, having come into contact with COVID-19 patients, and
neither having come into contact with COVID-19 patients
nor having worked in wards dedicated to them (recoded
respectively as follows: yes/no, contact/no contact, yes/no);
have been swabbed during COVID-19 or not; and contracted
the virus or not.

Descriptive statistics are displayed in Table 1.

Measures
The Italian health professionals’ perceived stress was measured
using the Italian Perceived Stress Scale-10 (IPSS-10), the Italian

version (Fossati, 2010) of the Perceived Stress Scale (PSS). PSS is
the most widely used instrument for measuring the perception
of stress. Its original version consisted of 14 items (Cohen et al.,
1983), but the version used the most comprises10 items; the
10-item version is preferred since it presents a slightly better
internal consistency (Cohen and Williamson, 1988; Mondo et al.,
2019). PSS measures “the degree to which situations in one’s
life are appraised as stressful. Items were designed to tap how
unpredictable, uncontrollable, and overloaded respondents find

TABLE 1 | Descriptive statistics: frequencies (%).

Variables Males (%) Females (%) Total (%)

Marital status

Never married 35 (5.6) 136 (21.8) 171 (27.4)

Domestic partner 23 (3.7) 81 (13.0) 104 (16.6)

Divorced/separated 11 (1.8) 49 (7.8) 60 (9.6)

Married 72 (11.5) 207 (33.1) 279 (44.6)

Widower/widow 1 (0.2) 10 (1.6) 11 (1.8)

Children

Yes 87 (13.9) 278 (44.5) 365 (58.4)

No 55 (8.8) 205 (32.8) 260 (41.6)

Religion

Non-believer 32 (5.2) 69 (11) 101 (16.2)

Prefer not to answer 7 (1.1) 27 (4.3) 34 (5.4)

Occasional practitioner 45 (7.2) 195 (31.2) 240 (38.4)

Regular practitioner 18 (2.9) 82 (13.1) 100 (16)

Non-practicing believer 40 (6.4) 110 (17.6) 150 (24)

Job position

Physician 54 (8.6) 101 (16.2) 155 (24.8)

Nurse 88 (14.1) 382 (61.1) 470 (75.2)

Geographical area

North 95 (15.2) 343 (54.9) 438 (70.1)

Center 23 (3.7) 97 (15.5) 120 (19.2)

South 24 (3.8) 43 (6.9) 67 (10.7)

Job professional area

Medical specializations 77 (12.3) 249 (39.8) 326 (52.2)

Surgical specializations 22 (3.5) 75 (12.0) 97 (15.5)

Clinical services 25 (4.0) 107 (17.1) 132 (21.1)

Primary care nursing services 18 (2.9) 52 (8.3) 70 (11.2)

Seniority

More than 20 years 74 (11.8) 222 (35.5) 296 (47.4)

10–20 years 26 (4.2) 88 (14.1) 114 (18.2)

5–10 years 16 (2.6) 64 (10.2) 80 (12.8)

Less than 5 years 26 (4.2) 109 (17.4) 135 (21.6)

Worked with COVID-19 patients

Yes 59 (9.4) 194 (31.0) 253 (40.5)

No 35 (5.6) 134 (21.4) 169 (27.0)

Contact 48 (7.7) 155 (24.8) 203 (32.5)

Test

No 63 (10.1) 204 (32.6) 267 (42.7)

Yes 79 (12.6) 279 (44.6) 358 (57.3)

COVID-19

Yes 9 (1.4) 45 (7.2) 54 (8.6)

No 113 (18.1) 375 (60.0) 488 (78.1)

Perhaps 20 (3.2) 63 (10.1) 83 (13.3)
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their lives” (Cohen et al., 1994, p. 1). The items are easy
to understand, of a general nature, relatively free of content
specificity, and ask about feelings and thoughts during the last
month. The response alternatives are also simple to understand.
Respondents are asked how often they felt a certain way.
Sample items are (3 and 8, respectively) “In the last month,
how often have you felt nervous and stressed?” (Nell’ultimo
mese, con che frequenza si eÌ sentito nervoso o “stressato”?);
“In the last month, how often have you felt that you were
on top of things?” (Nell’ultimo mese, con che frequenza ha
sentito di padroneggiare la situazione?). All the items can be
answered on a five-point Likert scale: 0 = never, 1 = almost
never, 2 = sometimes, 3 = fairly often, and 4 = very often.
Cronbach’s alpha for the IPSS was 0.885, and McDonald’s
omega was 0.888.

The Italian health professionals’ coping strategies were
evaluated using the Brief-COPE (Carver, 1997), the short version
of the original 60-item COPE (Coping Orientation to Problems
Experienced) inventory (Carver et al., 1989). The Brief-COPE
is one of the most widely used self-report questionnaires in
health contexts, and although it has been prevalently applied to
measure patients’ coping strategies, it has been also applied—
with good results—for measuring doctors’ and nurses’ coping
strategies, as Mache (2012) claims. It consists of 14 facet scales
(each comprising two items), which represent 14 different coping
strategies, some adaptive, others problematic or ineffective
(Carver, 1997; Carver and Scheier, 1998): active coping,
planning, positive reframing, acceptance, seeking emotional
support, seeking instrumental support, self-distraction, denial,
venting, substance use, behavioral disengagement, self-blame,
humor, and religion. The facet scales can be grouped into
two overarching factors: approach (active coping, planning,
positive reframing, acceptance, seeking emotional support,
and seeking instrumental support) and avoidant coping styles
(self-distraction, denial, venting, substance use, behavioral
disengagement, and self-blame). Humor and religion facets
belong neither to approach nor to avoidance coping, since
they consist of both adaptive and problematic components
(Eisenberg et al., 2012).

The 28 items are measured using scores ranging from 0
(I have not been doing this at all) to 3 (I have been doing
this a lot). We adapted the original Brief-COPE scale into
Italian using a forward and backward translation process to
guarantee correspondence between the Italian and original
English versions.4 Since we wanted to measure the Italian
healthcare professionals’ situational and retrospective coping
strategies in relation to a specific stressful circumstance
(COVID-19 pandemic), items were expressed in the past
tense. According to Carver (1997, pp. 95–98), items can
indeed “be converted to a dispositional ‘coping style’ format
[. . .] or a situational concurrent format, by changing verb

4Specifically, two of the authors separately translated the English version into
Italian; then, they compared their translations and reached an agreement on a
single version. This version was back-translated by a colleague (fluent in Italian)
who is a native English speaker; the colleague knew neither the aims of the research
nor the original scale. Her version was compared with the original one. Since the
two versions were very similar, the translation was taken into use.

forms [. . .]. They can assume a retrospective, situational
format [. . .], a concurrent situational format [. . .] or even a
dispositional format”.

Sample items are “I’ve been concentrating my efforts
on doing something about the situation I’m in” (Ho
concentrato i miei sforzi per fare qualcosa per la situazione
in cui mi trovavo) (Approach-item 6); “I’ve been saying
to myself ‘this isn’t real”’ (Mi sono detto/a: “questo non è
reale”) (Avoidant-item 3); “I’ve been making jokes about
it” (Ho scherzato sulla situazione) (Humor-item 18); and
“I’ve been praying or meditating” (Ho pregato o meditato)
(Religion-item 27).

We performed a confirmatory factor analysis (CFA) to
test the goodness of fit of the factor structure of the Brief-
COPE Italian version using the comparative fit index (CFI),
the Tucker–Lewis index (TLI), the root mean square error of
approximation (RMSEA), and the standardized root mean square
residual (SRMR), with CFI and TLI ≥ 0.90, RMSEA ≤ 0.08,
and SRMR ≤ 0.10 as threshold values (Kline, 2016). The
outcomes of the CFA supported the hypothesized structure.
All standardized factor loadings were statistically significant
(with values between 0.430 and 0.989), and the goodness
of fit indexes were acceptable (CFI = 0.927; TLI = 0.919;
RMSEA = 0.078; SRMR = 0.089).

Cronbach’s alpha for the Brief-COPE was 0.811, and
McDonald’s omega was 0.774. Specifically, for the avoiding
strategies, the alpha was 0.771 and the omega was 0.769;
for the approaching coping strategies, the alpha was 0.820
and the omega was 0.805; for the humor coping strategies,
the alpha was 0.862; for the religion coping strategies, the
alpha was 0.846 (in the last two cases, the omega was not
reported because humor and religion coping strategies only had
two items each).

The Italian health professionals’ coping humor was
measured using an Italian version of the Coping Humor
Scale (CHS; Martin and Lefcourt, 1983). The CHS is a
seven-item inventory with a four-point Likert scale (ranging
from one to four), translated in many languages, which
measures “the degree to which respondents make use
of humor in coping with stress in their lives” (Martin,
1996, p. 252). For its Italian translation, we applied the
forward and backward translation process, as we did
for the Brief-COPE.

Sample items are (1 and 6, respectively) “I often lose my
sense of humor when I am having problems” (Spesso perdo il
senso dell’umorismo quando ho problemi) and “I can usually find
something to laugh or joke about even in trying situations” (Di
solito riesco a trovare qualcosa su cui ridere o scherzare persino
in situazioni difficili).

Moreover, in this case, a CFA was conducted to test the
goodness of fit of the factor structure of the Italian CHS
version. As shown in Martin (1996), item 4 had insufficient
psychometric properties (the standardized factor loading was
equal to −0.043 and p-value = 0.263); therefore, it was
excluded. The performance of the CHS in Italian based on the
remaining six-items was very good (CFI = 0.994; TLI = 0.990;
RMSEA = 0.080; SRMR = 0.046). All standardized factor
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loadings were statistically significant (with values between
0. 514 and 0.878).

Cronbach’s alpha for the CHS was 0.812, and McDonald’s
omega was 0.821.

Data Analysis
To verify whether stress perceived among HCWs due to
COVID-19 was related to their exposure to COVID-19
patients, coping strategies, and coping humor, we studied
the relationship between health professionals’ coping strategies
(avoidant, approach, humor, and religion; based on Brief-COPE
scores) and their coping humor (based on CHS score) on
perceived stress (based on IPSS-10 score). We also considered
whether the health professionals worked with COVID-19
patients in a dedicated ward (options: Yes/Not in a dedicated
ward, but there were contacts with patients/No) and if they
contracted the virus (options: Yes/Perhaps/No).

For the data analysis, we used the R software environment
for statistical computing and graphics, version 4.0.0 (R Core
Team, 2020). Additional packages are as follows: emmeans
(Lenth, 2020), effects and car (Fox and Weisberg, 2019), reshape
(Wickham, 2007), lavaan (Rosseel, 2012), semTools (Jorgensen
et al., 2020), performance (Lüdecke et al., 2020), Rmisc (Hope,
2013). Descriptive statistical analyses (n, %) were performed
using cross-tabulation. Descriptive statistics and correlations
among all used scales were performed (see Table 2).

We performed an analysis using an ANOVA table on a linear
model after analyzing four diagnostic plots (“residual vs fitted
plot,” “normal Q–Q plot,” “scale-location plot,” and “residual vs
leverage plot”) for regression analysis.

The linear model was selected via a hierarchical procedure
(Raudenbush and Bryk, 2002; Gelman and Hill, 2007; Cohen,
2013) in which seven different models (for each dependent
variable) of increasing complexity were built and compared in
terms of goodness of fit.

Lastly, to further investigate the relationship between health
professionals’ coping humor and exposure to risk, we performed
a second analysis using an ANOVA table on a simple linear
model, where “worked with COVID-19” and “COVID-19
contracted” were used as the predictors and CHS score was
used as the dependent variable. Here also, the diagnostic
plots were analyzed.

The post hoc tests used the Bonferroni correction. The Cohen’s
d was reported as a measure of effect size. There were no missing
answers. The level of significance was p < 0.05.

RESULTS

The results of our analyses support the hypotheses that HCWs’
COVID-19-related perceived stress varies in relation to different
types of risk exposure (i.e., having had any contact with COVID-
19 patients or not) and that HCWs who used more coping humor
and approaching coping strategies instead of avoidant coping
strategies perceived less COVID-19-related stress. Concerning
the latter, avoidant coping and humor coping strategies were
observed to be differently associated with perceived stress.
However, no significant association was found between using
coping humor to face stress and exposure to risk. Thus, the use
of humor to cope with stressors was found to be independent of
HCWs’ exposure to COVID-19.

Specifically, the results of the likelihood ratio test calculated
between the complex models revealed that model no. 6 showed
the best overall fit and the maximum significant reduction in
the residual sum of squares [see Table 3; perceived stress ∼

worked with COVID-19 × (cop-avoidant + cop-approach + cop-
humor + cop-religion + humor)].

Supplementary Figure 1 reports the diagnostic plots for the
selected model. All prerequisites were met.

In order to evaluate the adequacy of the sample size, a
statistical power analysis was conducted on a selected linear
model for sample size estimation, considering that R-squared
value was 0.429 and, consequently, the overall Cohen’s f 2 effect
size was 0.830 (Cohen, 1988). With an alpha = 0.05, power = 0.80,
and numerator degrees of freedom of the F-test = 17, a sample
size of approximately 40 subjects was needed. Thus, our proposed
sample size of 625 subjects was adequate.

The ANOVA performed on the selected linear model revealed
a significant effect of “worked with COVID-19” variable, with
F(2,607) = 5.067 and p = 0.007. The perceived stress was high
for the response “yes” with M = 22.383, SD = 8.677, lower 95%
CI = 21.308, and upper 95% CI = 23.457, compared to “contact”
with M = 20.881, SD = 8.451, lower 95% CI = 19.712, and upper
95% CI = 22.051 and “no” with M = 19.076, SD = 7.864, lower

TABLE 2 | Descriptive statistics and correlations among all used scales.

Descriptive statistics

Variable M SD 1 2 3 4 5 6

1. Stress 21.002 8.483 –

2. Cop-avoidant 15.824 7.384 0.598*** –

3. Cop-approach 30.781 7.577 −0.016 0.138*** –

4. Cop-humor 4.048 2.492 −0.091* 0.166*** 0.259*** –

5. Cop-religion 3.277 2.627 0.139*** 0.183*** 0.239*** −0.019 –

6. Humor 15.627 5.115 −0.325*** −0.123** 0.235*** 0.473*** −0.055 –

*p < 0.05, **p < 0.01, ***p < 0.001. The variables were reported as follows: stress, perceived stress; cop-avoidant, avoidant coping strategy; cop-approach, approach
coping strategy; cop-humor, humor coping strategy of the Brief-COPE scale; cop-religion, religion coping strategy; humor, humor coping strategy of the CHS scale.
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TABLE 3 | Likelihood ratio tests on perceived stress.

Model (dependent variable = perceived stress) RSS df F p-value AIC BIC R2 RMSE Ranking

1. Cop-avoidant 30,863 4,216.901 4,230.221 0.311 7.033 7

2. Mod1 + cop-approach 29,924 1 21.957 <0.001 4,199.582 4,217.333 0.333 6.922 6

3. Mod2 + cop-humor 28,633 1 30.166 <0.001 4,174.021 4,196.201 0.360 6.773 4

4. Mod3 + cop-religion 28,505 1 2.975 0.085 4,173.233 4,199.865 0.362 6.752 5

5. Mod4 + humor 26,875 1 38.104 <0.001 4,138.410 4,217.714 0.403 6.563 2

6. Mod5* (worked with CODIV-19) 25,655 1 2.374 0.005 4,133.404 4,169.482 0.433 6.411 1

7. Mod6* (COVID-19 contracted) 24,608 0.764 0.822 4,171.341 4,397.671 0.450 6.283 3

RSS, reduction in the residual sum of squares; df, degree freedom; F, F-test result; p-value, p-value of the F-test; AIC, Akaike’s information criterion; BIC, Bayesian
information criterion; R2, R-squared value; RMSE, root mean squared error; in the column “Ranking,” the lower number value indicates the model with better performance
in terms of model fit. The ranking number is an exploratory index based on the mean value of all indices for each model. The variables were reported as follows: cop-
avoidant, avoidant coping strategy; cop-approach, approach coping strategy; cop-humor, humor coping strategy of the Brief-COPE scale; cop-religion, religion coping
strategy; humor, humor coping strategy of the CHS scale; worked with COVID-19, health professionals who had worked with COVID-19 patients; COVID-19 contracted,
health professionals who may had contracted the virus.
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FIGURE 1 | (A) Means and 95% confidence intervals of perceived stress in
the health professionals who worked with COVID-19 patients (Yes, health
professionals worked with COVID-19 patients in a dedicated ward; Contact,
health professionals did not work with COVID-19 patients in a dedicated ward,
but they had contacts with patients; No, health professionals did not work
with COVID-19 patients). (B) Regression line and 95% confidence interval
between cop-avoidant and perceived stress. (C) Regression line and 95%
confidence interval between cop-humor and perceived stress. (D) Regression
line and 95% confidence interval between humor and perceived stress.

95% CI = 17.882, and upper 95% CI = 20.271. Post hoc analyses
indicated a significant difference between “no” and “contact”
(Cohen’s d = −0.262, t-ratio = −2.630, p = 0.026) and between
“no” and “yes” (Cohen’s d = −0.339, t-ratio = −3.566, p = 0.001;
see Figure 1A). In agreement with our hypothesis, according
to which exposure to infection risk is associated with a high
level of perceived stress, HCWs directly involved with COVID-
19 patients showed higher stress levels than those who worked in
no-COVID wards, had minimal contact, or had no contact. Those
who only had indirect contact were still more stressed than those
who did not have any contact.

TABLE 4 | Fixed-effects ANOVA results.

df F p Partial
eta-square

Worked with COVID-19 2 5.067 0.007 0.016

Cop_avoidant 1 273.516 <0.001 0.311

Cop_approach 1 3.289 0.070 0.005

Cop_humor 1 4.777 0.029 0.008

Cop_rel 1 3.006 0.835 0.004

Humor 1 28.892 <0.001 0.045

Worked with COVID-19 × cop_avoidant 2 2.467 0.086 0.008

Worked with COVID-19 × cop_approach 2 2.371 0.094 0.007

Worked with COVID-19 × cop_humor 2 0.460 0.631 0.002

Worked with COVID-19 × cop_rel 2 0.418 0.659 0.001

Worked with COVID-19 × humor 2 0.228 0.797 <0.001

Residuals 607

The variables were reported as follows: cop-avoidant, the avoidant coping strategy;
cop-approach, the approach coping strategy; cop-humor, the humor coping
strategy of the Brief-COPE scale; cop-religion, the religion coping strategy;
humor, the coping strategy of the CHS scale; worked with COVID-19, the health
professionals who had worked with COVID-19 patients; COVID-19 contracted, the
health professionals who may had contracted the virus. Perceived stress is the
dependent variable.

Regarding coping strategies adopted by the respondents, a
significant direct relationship was found between “cop-avoidant”
and perceived stress, with F(1,607) = 273.516 and p < 0.001
(see Figure 1B). In contrast, the use of humor as a coping
strategy is negatively associated against perceived stress. In fact, a
significant inverse relationship was found between “cop-humor”
and perceived stress, with F(1,607) = 4.777 and p = 0.029
(see Figure 1C). Moreover, a significant inverse relationship
was also found between “humor” and perceived stress, with
F(1,607) = 28.892 and p < 0.001 (see Figure 1D). There were no
significant interaction effects (for complete data, see Table 4).

Regarding the linear model between health professionals’
coping humor and exposure to risk, diagnostic plots are reported
in Supplementary Figure 2. All prerequisites were met.

The power analysis was conducted (R-squared = 0.0327,
Cohen’s f 2 effect size = 0.034, alpha = 0.05, power = 0.80,

Frontiers in Psychology | www.frontiersin.org 6 January 2021 | Volume 11 | Article 601574346

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-601574 January 19, 2021 Time: 15:58 # 7

Canestrari et al. Coping Humor and COVID-19

numerator degrees of freedom of the F-test = 8). The sample
size needed was approximately equal to 452. Thus, our sample
size was adequate.

The ANOVA performed on this model revealed no significant
main effects and interactions (all p > 0.07).

DISCUSSION

The COVID-19 pandemic has posed great challenges to HCWs
worldwide. This study investigated the psychological impact
of the pandemic on HCWs’ wellbeing by focusing on their
perceived stress during the outbreak, the role played by
their exposure to COVID-19, approaching vs avoidant coping
strategies, and coping humor. The findings predominantly
suggest that perceived stress was affected by HCWs’ exposure
to COVID-19 and use of avoidant coping and humor-based
coping strategies. HCWs who reported higher levels of perceived
stress were more exposed to COVID-19, as they had worked
in COVID-19-dedicated wards and/or had come into contact
with infected people. These results appear partially different
from those obtained by Rossi et al. (2020) on a sample of
Italian HCWs, according to which a high level of perceived
stress was associated with having a deceased, hospitalized, or
quarantined colleague rather than being exposed to contagion
(which was instead associated with a high level of depression).
Nonetheless, the findings seem to be consistent, for example, with
the findings obtained by Du et al. (2020), according to which the
perceived stress among frontline HCWs in Wuhan during the
outbreak ranged from moderate to severe, and those of Lai et al.
(2020), according to which Chinese frontline HCWs (i.e., workers
directly engaged in the diagnosis, treatment, and care of COVID-
19 patients) reported high levels of psychological burden.

Regarding coping strategies, participants who reported a
higher use of avoidant coping strategies perceived the situation
as more stressful than those who used them less. This outcome
agrees with previous studies on Italian rescue workers, which
included analysis on healthcare professionals (Prati et al., 2011),
as well as on Chinese students during the COVID-19 outbreak
(Ye et al., 2020). In addition, participants who reported a higher
use of humor-based coping strategies perceived the situation as
less stressful in comparison with those who reported lower levels
of coping humor. This result extends to the healthcare setting of
Martin et al.’s (1993) study, which supported the positive impact
of coping humor on perceived stress (both assessed through
the same scales we used: CHS and PSS) of students facing
academic examinations.

As a general outcome, humor was positively associated with
the wellbeing of health workers; therefore, it could reduce
perceived stress related to COVID-19, thanks to the positive
influence of a humorous mood on cognitive assessment and
re-evaluation of the stressful situation (Martin et al., 1993;
Abel, 2002; Doosje et al., 2012). This outcome adds to previous
literature showing the protective power of humor against life-
threatening and stressful situations (e.g., Vaillant, 2000; Peterson
and Seligman, 2004; Geisler and Weber, 2010; Müller and Ruch,
2011; Kuiper, 2012), including daily stressful situations within

an HCW’s work life (Plester, 2009; Rowe and Regehr, 2010).
The evidence from this study suggests that when coping humor
strategies are adopted, the HCWs’ perceived stress might decrease
even in an extraordinarily critical situation, such as a pandemic.
Interestingly, the use of humor to cope with stressors was
found to be independent of HCWs’ exposure to COVID-19.
This outcome is supported by previous literature showing that
a sense of humor, which includes its coping function (Martin,
1996; McGhee, 1999), is a disposition relatively stable over time
and situations (Martin, 1996; McGhee, 1999; Ruch, 2008) and is
even considered as a trait in Ruch et al.’s (1996) temperamental
approach to humor.

As indirect proof that this disposition is at work also in
times of COVID-19, several jokes, humorous memes, and short
videos targeting the impact of the pandemic on social, political,
economic, and everyday life have been circulating on the Internet
and social media (Facebook, Twitter, etc.) during the pandemic
worldwide (Bischetti et al., 2020; Jimenez-Sotomayor et al.,
2020). In fact, even dark humor has been conceptualized as a
coping strategy, at least in a healthcare context (Plester, 2009).
Obviously, not all of them have the positive function of buffering
difficulties and helping people cope (Jimenez-Sotomayor et al.,
2020). However, the ability to cope with difficulties via humor
(assessed through CHS), associated with the personal disposition
toward optimism, predicted ratings of funniness and aversiveness
toward COVID-19 humorous stimuli in a large sample of
Italian people (N = 1,751; Bischetti et al., 2020). In particular,
the more the participants reported using humor as a coping
strategy, the more they rated COVID-19 humorous stimuli as
funny. Conversely, those who reported lower levels on CHS
perceived the same COVID-19 humorous stimuli as adverse.
Similarly, Saroglou and Anciaux (2004) found that sick-humor
appreciation is positively related to coping humor (measured via
Brief-COPE Scale). Moreover, Bischetti et al. (2020) also found
that psychological distancing (measured in terms of perceived
risk of being infected, spatial distancing from the epicenter of
COVID-19 outbreak in Italy, and social distancing in terms
of number of relatives or friends infected with COVID-19)
impacted humor appreciation: participants with a distanced
perspective appreciated COVID-19 humorous stimuli, whereas
those with an immersive perspective judged them as aversive
(Bischetti et al., 2020). Conversely, psychological distancing,
though differently operationalized, had no relation with the use
of coping humor in the sample we surveyed. In fact, in our
study, we investigated HCWs’ exposure to COVID-19 by asking
participants whether they had worked in wards dedicated to
COVID-19, had come into contact with COVID-19 patients,
or were infected with COVID-19; these items at least partially
address the issue of psychological distancing, as investigated in
the field of dark and disaster humor (Kuipers, 2006; Morreall,
2009; McGraw et al., 2012, 2013; Bischetti et al., 2020). Overall,
these results suggest that appreciation of dark humor is affected
by psychological distancing and coping humor, which work
independent of each other; however, till date, their magnitude on
humor appreciation remains unexplored but worth investigating.
Psychological distancing is a multifaceted concept, sometimes
used with different shades of meanings, which, owing to its
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centrality in appreciation of dark and disaster humor, would need
to be framed in a global perspective, accounting for its types
and extensions within the domain of humor studies. However,
this falls outside the aims of our study, which hopefully could
contribute to the debate on psychological distancing in humor.

Limitations and Future Studies
An important limitation of our study is that we did not deepen the
emotional impact of stressors on HCWs and how coping humor
contributed to managing their emotional reactions and balance.
However, several studies have pointed out that coping humor
positively impacts managing and softening of HCWs’ negative
emotions and promotes positive emotions. For example, humor
intervention programs enhance subjective wellbeing (Ruch and
McGhee, 2014; Wellenzohn et al., 2018; Tagalidou et al.,
2019); positive humor decreases anxiety, perceived stress, and
depression (Crawford and Caltabiano, 2011) and is associated
with emotional regulation and job satisfaction (Plester, 2009;
Sun et al., 2017). Although positive humor regulates emotions
better than negative humor (Samson and Gross, 2012), even
negative humor used within the healthcare context (i.e., gallows
humor or black humor) has the protective functions of creating
social support with colleagues and distancing from their own
and patients’ negative emotions measured by illness, death, and
human suffering in order to act sharp wittedly (Rowe and Regehr,
2010). Further studies may focus on the role played by coping
humor in fostering emotion regulation and emotional balance of
HCWs facing pandemic stressors.

Practical Implications
Follow-up studies on the SARS pandemic revealed that HCWs’
high levels of work-related distress, burnout, maladaptive
behaviors, and coping strategies were often long-lasting, ranging
up to 2 years after outbreak resolution (Maunder et al., 2006).
Identifying hospital-based interventions to promote and support
HCWs’ mental health and wellbeing is an urgent requirement
for healthcare systems and workplaces. Moreover, recent
neurobiological studies (Efstathopoulos et al., 2018; McLoughlin
et al., 2020) related to the NR31C1 factor, the glucocorticoid
receptor gene, have shown that stress has a decisive impact on
one’s future: stress inhibits the ability to find positive coping
strategies and empathy with others and reduces the energy used
in emergency and/or learning situations, including the possibility
of recognizing potential dangers. Therefore, the positive impact
of humor on stress inhibition could have positive and long-
term preventive effects both on HCWs’ professionalism and on
their relationship with patients. Overall, our study adds new
evidence to research, revealing that coping humor could be an
effective strategy that contributes to a wide array of psychological
outcomes, including stress perception mitigation.

The positive impact of coping humor might suggest the
appropriateness of interventions of humor-based protocols for
supporting HCWs’ wellbeing, given that their positive effects
on mental health protection have largely been demonstrated
(Crawford and Caltabiano, 2011; Ruch and McGhee, 2014;
Wellenzohn et al., 2018; Tagalidou et al., 2019). Moreover,
individuals who use avoidant strategies to cope with difficult

situations appraise these situations as threatening (Carver and
Scheier, 1994; Dias et al., 2012), whereas individuals inclined
toward coping humorously with difficult situations appraise them
as more challenging and less threatening than those who do not
rely on coping humor (Martin et al., 1993). Therefore, humor-
based interventions for HCWs may provide them with preventive
tools to appraise a problematic circumstance as challenging. This
could be a key to reducing the use of avoidant coping strategies,
which suggested to be a maladaptive strategy in our study owing
to their negative impact on HCWs’ stress perception.
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Marjanović, Z., Greenglass, E. R., and Coffey, S. (2007). The relevance of
psychosocial variables and working conditions in predicting nurses’
coping strategies during the SARS crisis: an online questionnaire
survey. Int. J. Nurs. Stud. 44, 991–998. doi: 10.1016/j.ijnurstu.2006.02.
012

Martin, R. A. (1989). “Humour and the mastery of living: using humour to cope
with the daily stresses of growing up,” in Humour and Children’s Development:

Frontiers in Psychology | www.frontiersin.org 9 January 2021 | Volume 11 | Article 601574349

https://doi.org/10.1515/humr.15.4.365
https://doi.org/10.31234/osf.io/9nxth
https://doi.org/10.31234/osf.io/9nxth
https://doi.org/10.1016/j.lingua.2020.102963
https://doi.org/10.3389/fpsyg.2017.02297
https://doi.org/10.1207/s15327558ijbm0401_6
https://doi.org/10.1207/s15327558ijbm0401_6
https://doi.org/10.1037/0022-3514.66.1.184
https://doi.org/10.1037/0022-3514.66.1.184
https://doi.org/10.1037/0022-3514.56.2.267
https://doi.org/10.1016/s0140-6736(20)30154-9
https://doi.org/10.2307/2136404
https://doi.org/10.1080/17439760.2011.577087
https://doi.org/10.1080/17439760.2011.577087
https://doi.org/10.1101/2020.07.16.20155622
https://doi.org/10.1080/1612197X.2012.645131
https://doi.org/10.1080/1612197X.2012.645131
https://doi.org/10.5964/ejop.v12i3.1107
https://doi.org/10.1177/1461445618754426
https://doi.org/10.1177/1461445618754426
https://doi.org/10.7592/EJHR2018.6.3.dionigi
https://doi.org/10.7592/EJHR2018.6.3.dionigi
https://doi.org/10.1007/s11135-010-9348-2
https://doi.org/10.1016/j.genhosppsych.2020.03.011
https://doi.org/10.1016/j.genhosppsych.2020.03.011
https://doi.org/10.1038/s41398-018-0169-8
https://doi.org/10.1007/s10865-011-9358-0
https://doi.org/10.1007/s10865-011-9358-0
https://doi.org/10.1515/humr.1992.5.1-2.45
https://www.futuremedicalinnovation.it//wp-content/uploads/2017/10/ps_questionario_stress.pdf
https://www.futuremedicalinnovation.it//wp-content/uploads/2017/10/ps_questionario_stress.pdf
https://doi.org/10.1007/s11031-010-9185-6
https://doi.org/10.1111/jgs.16508
https://doi.org/10.1515/humr.2010.017
https://doi.org/10.1515/humr.2010.017
https://doi.org/10.5964/ejop.v8i3.464
https://doi.org/10.1001/jamanetworkopen.2020.3976
https://doi.org/10.1001/jamanetworkopen.2020.3976
https://doi.org/10.3389/fpsyt.2020.00686
https://doi.org/10.5281/zenodo.3952174
https://doi.org/10.5281/zenodo.3952174
https://doi.org/10.1007/s10354-012-0144-6
https://doi.org/10.3390/ijerph17145218
https://doi.org/10.1016/j.ijnurstu.2006.02.012
https://doi.org/10.1016/j.ijnurstu.2006.02.012
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-601574 January 19, 2021 Time: 15:58 # 10

Canestrari et al. Coping Humor and COVID-19

a Guide to Practical Applications, ed. P. E. McGhee (New York: Ha worth Press),
135–154. doi: 10.1300/j274v20n01_10

Martin, R. A. (1996). The situational humor response questionnaire (SHRQ) and
coping humor scale (CHS): a decade of research findings. Humor 9, 251–272.

Martin, R. A., and Lefcourt, H. M. (1983). Sense of humor as a moderator of
the relation between stressors and moods. J. Pers. Soc. Psychol. 45, 1313–1324.
doi: 10.1037/0022-3514.45.6.1313

Martin, R. A., Kuiper, N. A., Olinger, L. J., and Dance, K. A. (1993). Humor, coping
with stress, self-concept, and psychological well-being. Humor 6, 89–104. doi:
10.1515/humr.1993.6.1.89

Maunder, R. G., Lancee, W. J., Balderson, K. E., Bennett, J. P., Borgundvaag, B.,
Evans, S., et al. (2006). Long-term psychological and occupational effects of
providing hospital healthcare during SARS outbreak. Emerg. Infect. Dis. 12,
1924–1932. doi: 10.3201/eid1212.060584

McGhee, P. E. (1999). Health Healing and Amuse System: Humor as Survival
Training, 3rd Edn. Dubuque: Hunt Publishing Company.

McGraw, P. A., Warren, C., Williams, L. E., and Leonard, B. (2012). Too close
for comfort, or too far to care? finding humor in distant tragedies and close
mishaps. Psychol. Sci. 23, 1215–1223.doi: 10.1177/0956797612443831

McGraw, P. A., Williams, L. E., and Warren, C. (2013). The rise and fall of humor.
psychological distance modulates humorous responses to tragedy. Soc. Psychol.
Personal. Sci. 5, 566–572.doi: 10.1177/1948550613515006

McLoughlin, L. T., Lagopoulos, J., and Hermens, D. F. (2020). Cyberbullying
and adolescent neurobiology. Front. Psychol. 11:1511. doi: 10.3389/fpsyg.2020.
01511

Mondo, M., Sechi, C., and Cabras, C. (2019). Psychometric evaluation of three
versions of the Italian perceived stress scale. Curr. Psychol. doi: 10.1007/s12144-
019-0132-8

Morreall, J. (2009). Comic Relief: a Comprehensive Philosophy of Humor. Malden,
MA: Wiley-Blackwell.

Müller, L., and Ruch, W. (2011). Humor and strengths of character. J. Posit. Psychol.
6, 368–376.doi: 10.1080/17439760.2011.592508

Ornell, F., Chwartzmann Halpern, F., Paim Kessler, F. H., Corrêa, and de
Magalhães Narvaez, J. (2020). The impact of the COVID-19 pandemic on the
mental health of healthcare professionals. Cad. Saude. Publica 36:e00063520.
doi: 10.1590/0102-311X00063520

Park, J. S., Lee, E. H., Park, N. R., and Choi, Y. H. (2018). Mental health of nurses
working at a government-designated hospital during a MERS-CoV outbreak:
a cross-sectional study. Arch. Psychiatr. Nurs. 32, 2–6.doi: 10.1016/j.apnu.2017.
09.006

Peterson, C., and Seligman, M. E. P. (2004). Character Strengths and Virtues: a
Handbook and Classification. New York: Oxford University Press.

Plester, B. (2009). Healthy humour: using humour to cope at
work. Kôtuitui. N. Zealand J. Soc. Sci. Online 4, 89–102.
doi: 10.1080/1177083X.2009.9522446

Prati, G., Pietrantoni, L., and Cicognani, E. (2011). Coping strategies and collective
efficacy as mediators between stress appraisal and quality of life among rescue
workers. Int. J. Stress Manag. 18, 181–195.doi: 10.1037/a0021298

Preti, E., Di Mattei, V., Perego, G., Ferrari, F., Mazzetti, M., Taranto, P., et al.
(2020). The psychological impact of epidemic and pandemic outbreaks on
healthcare workers: rapid review of the evidence. Curr. Psychiatry Rep. 22:43.
doi: 10.1007/s11920-020-01166-z

Raccanello, D., Vicentini, G., Rocca, E., Barnaba, V., Hall, R., and Burro, R. (2020).
Development and early implementation of a public communication campaign
to help adults to support children and adolescents to cope with Coronavirus-
related emotions: a community case study. Front. Psychol. 11:2184. doi: 10.3389/
fpsyg.2020.02184

Raudenbush, S. W., and Bryk, A. S. (2002). Hierarchical Linear Models: Applications
and Data Analysis Methods, 2nd Edn. Thousand Oaks: Sage Publications.

Rosseel, Y. (2012). Lavaan: an r package for structural equation modeling. J. Stat.
Softw. 48, 1–36. doi: 10.1002/9781119579038.ch1

Rossi, R., Socci, V., Pacitti, F., Di Lorenzo, G., Di Marco, A., Siracusano, A.,
et al. (2020). Mental health outcomes among front and second line health
workers associated with the COVID-19 pandemic in Italy. MedRxiv [Preprint]
doi: 10.1101/2020.04.16.20067801

Rowe, A., and Regehr, C. (2010). Whatever gets you through today: an examination
of cynical humor among emergency service professionals. J. Loss Trauma. 15,
448–464.doi: 10.1080/15325024.2010.507661

Ruch, W. (2008). “Psychology of humor,” in The Primer of Humor Research, ed. V.
Raskin (Berlin: de Gruyter), 17–100.

Ruch, W., and McGhee, P. E. (2014). “Humor intervention programs,” in The
Wiley Blackwell Handbook of Positive Psychological Interventions, 1st Edn, eds
A. C. Parks and S. Schueller (West Sussex: John Wiley & Sons), 179–193.
doi: 10.1002/9781118315927.ch10

Ruch, W., Köhler, G., and Van Thriel, C. (1996). Assessing the "humorous
temperament": construction of the facet and standard trait forms of the state-
trait-cherrfulness-inventory–STCI. Humor 9, 303–339.

Samson, A. C., and Gross, J. J. (2012). Humour as emotion regulation: the
differential consequences of negative versus positive humour. Cogn. Emot. 26,
374–384.

Saroglou, V., and Anciaux, L. (2004). Liking sick humor: coping styles and religion
as predictors. Humor 17, 257–277. doi: 10.1515/humr.2004.012

Savitsky, B., Findling, Y., Ereli, A., and Hendel, T. (2020). Anxiety and coping
strategies among nursing students during the covid-19 pandemic. Nurse Educ.
Pract. 46:102809.doi: 10.1016/j.nepr.2020.102809

Stojanov, J., Malobabic, M., Stanojevic, G., Stevic, M., Milosevic, V., and Stojanov,
A. (2020). Quality of sleep and health-related quality of life among health care
professionals treating patients with coronavirus disease-19. Int. J. Soc. Psychiatry
doi: 10.1177/0020764020942800 Online ahead of print.

Sun, P., Chen, J. J., and Jiang, H. (2017). Coping humor as a mediator between
Emotional Intelligence and job satisfaction. a study on Chinese primary school
teachers. J. Pers. Psychol. 16, 155–159.doi: 10.1027/1866-5888/a000185

Svebak, S., Krisoffersen, B., and Aasord, K. (2006). Sense of humor and survival
among a county cohort of patients with end-stage renal failure: a two-year
prospective study. Int. J. Psychiatry Med. 36, 269–281.doi: 10.2190/EFDR-
CMDW-X8MH-WKUD

Tagalidou, N., Baier, J., and Laireiter, A. R. (2019). The effects of three positive
psychology interventions using online diaries: a randomized-placebo controlled
trial. Internet. Interv. 17:100242. doi: 10.1016/j.invent.2019.100242

Vaillant, G. E. (2000). Adaptive mental mechanisms. their role in a positive
psychology. Am. Psychol. 55, 89–98.doi: 10.1037//0003-066x.55.1.89

Vaillant, G. E. (2002). Aging Well. Boston, MA: Little, Brown Spark.
Ventis, W. L., Higbee, G., and Murdock, S. A. (2001). Using humour in systematic

desensitization to reduce fear. J. Gen. Psychol. 128, 241–253.doi: 10.1080/
00221300109598911

Wellenzohn, S., Proyer, R. T., and Ruch, W. (2018). Who benefits from humor-
based positive psychology interventions? the moderating effects of personality
traits and sense of humor. Front. Psychol. 9:821. doi: 10.3389/fpsyg.2018.00821

Wickham, H. (2007). Reshaping data with the reshape package. J. Stat. Softw. 21,
1–20. doi: 10.18637/jss.v021.i12

Wu, P., Fang, Y., Guan, Z., Fan, B., Kong, J., Yao, Z., et al. (2009). The psychological
impact of the SARS epidemic on hospital employees in China: exposure, risk
perception, and altruistic acceptance of risk. Can. J. Psychiatry 54, 302–311.doi:
10.1177/070674370905400504

Wyer, R. S., and Collins, J. E. (1992). A theory of humor elicitation. Psychol. Rev.
99, 663–668.doi: 10.1037/0033-295X.99.4.663

Xiao, H., Zhang, Y., Kong, D., Li, S., and Yang, N. (2020). The effects of social
support in sleep quality of medical staff treating patients with coronavirus
disease 2019 (COVID-19) in January and February 2020 in China. Med. Sci.
Monit. 26, e923549–e923541. doi: 10.12659/MSM.923549

Ye, Z., Yang, X., Zeng, C., Li, X., Wang, Y., Shen, Z., et al. (2020). Resilience,
social support, and coping as mediators between COVID-19-related stressful
experiences and acute stress disorder among college students in China. Appl.
Psychol. Health Well Being doi: 10.1111/aphw.12211 [Epub ahead of print].

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Canestrari, Bongelli, Fermani, Riccioni, Bertolazzi, Muzi and
Burro. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) and the copyright owner(s)
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 10 January 2021 | Volume 11 | Article 601574350

https://doi.org/10.1300/j274v20n01_10
https://doi.org/10.1037/0022-3514.45.6.1313
https://doi.org/10.1515/humr.1993.6.1.89
https://doi.org/10.1515/humr.1993.6.1.89
https://doi.org/10.3201/eid1212.060584
https://doi.org/10.1177/0956797612443831
https://doi.org/10.1177/1948550613515006
https://doi.org/10.3389/fpsyg.2020.01511
https://doi.org/10.3389/fpsyg.2020.01511
https://doi.org/10.1007/s12144-019-0132-8
https://doi.org/10.1007/s12144-019-0132-8
https://doi.org/10.1080/17439760.2011.592508
https://doi.org/10.1590/0102-311X00063520
https://doi.org/10.1016/j.apnu.2017.09.006
https://doi.org/10.1016/j.apnu.2017.09.006
https://doi.org/10.1080/1177083X.2009.9522446
https://doi.org/10.1037/a0021298
https://doi.org/10.1007/s11920-020-01166-z
https://doi.org/10.3389/fpsyg.2020.02184
https://doi.org/10.3389/fpsyg.2020.02184
https://doi.org/10.1002/9781119579038.ch1
https://doi.org/10.1101/2020.04.16.20067801
https://doi.org/10.1080/15325024.2010.507661
https://doi.org/10.1002/9781118315927.ch10
https://doi.org/10.1515/humr.2004.012
https://doi.org/10.1016/j.nepr.2020.102809
https://doi.org/10.1177/0020764020942800
https://doi.org/10.1027/1866-5888/a000185
https://doi.org/10.2190/EFDR-CMDW-X8MH-WKUD
https://doi.org/10.2190/EFDR-CMDW-X8MH-WKUD
https://doi.org/10.1016/j.invent.2019.100242
https://doi.org/10.1037//0003-066x.55.1.89
https://doi.org/10.1080/00221300109598911
https://doi.org/10.1080/00221300109598911
https://doi.org/10.3389/fpsyg.2018.00821
https://doi.org/10.18637/jss.v021.i12
https://doi.org/10.1177/070674370905400504
https://doi.org/10.1177/070674370905400504
https://doi.org/10.1037/0033-295X.99.4.663
https://doi.org/10.12659/MSM.923549
https://doi.org/10.1111/aphw.12211
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-569987 March 4, 2021 Time: 12:33 # 1

ORIGINAL RESEARCH
published: 08 March 2021

doi: 10.3389/fpsyg.2021.569987

Edited by:
Roni Reiter-Palmon,

University of Nebraska Omaha,
United States

Reviewed by:
Alexander S. McKay,

Virginia Commonwealth University,
United States

Sandra Waddock,
Boston College, United States

*Correspondence:
Vlad Petre Glǎveanu
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The current pandemic and the measures taken to address it, on a global scale, are
unprecedented. Times of crisis call for creative solutions, and these are not reduced to
the work of scientists or politicians. In everyday life, both in online and offline spaces,
people use their creativity to make sense of the current situation, to cope with it, and
to learn its lessons. Social media is a privileged space for mundane and participative
creativity through the production and sharing of coronavirus Internet memes. In this
article, we examine the creativity of such memes from a dedicated Reddit community.
We ask, in particular, what makes a coronavirus meme creative and what this creativity
tells us about the pandemic and popular understandings of it. To answer these
questions, we use a triangulation of quantitative and qualitative methods by having 480
memes coded by three social media users for surprise, meaningfulness, elaboration,
humor, and creativity and qualitatively analyzing those memes that score highly on
each dimension. An interesting finding concerns the importance of elaboration and
humor for the evaluation of creativity in the case of memes, above the more traditional
criteria of surprise (proxy for novelty) and meaningfulness (proxy for appropriateness),
perhaps a feature unique for Internet spaces. The article ends with reflections on what
these findings tell us about creativity on social media more generally and the creative
processes involved in the generation and reception of coronavirus memes in particular.

Keywords: coronavirus, memes, social media, creativity, Reddit, creative process

WHAT MAKES A CORONAVIRUS MEME CREATIVE

The COVID-19 pandemic poses a serious challenge for individuals and societies worldwide. Beyond
the number of deaths and the impact on jobs and the economy, the measures imposed to stop the
spread of the virus are difficult to cope with on a personal level. Being in lockdown or imposed social
distancing disturbs daily life and calls for new and creative ways to make sense of the situation
and adapt to it. In this context, social media becomes instrumental for connecting with others,
sharing one’s experience, and generating new ways of understanding the experience of others.
This is a rich medium, thus, for creativity researchers who aim to explore creative responses to
the pandemic. In this article, we focus specifically on coronavirus Internet memes—cultural units,
typically humorous in nature, circulating widely in digital environments and carrying meanings
about the various facets of the epidemic, from the virus itself and its spread to protective equipment,
measures, changes to everyday life, and broader economic and social impacts.

Outside of the current situation, social media is an intrinsically interesting domain of study
for creativity researchers, especially those concerned by the social and cultural dynamic of this
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phenomenon. “As more of our world moves into online spaces,
social media platforms become a central fountainhead for
dispersed communities to share innovative ideas and original
artifacts, as well as contribute to the discussions around those
ideas” (Peppler and Solomou, 2011, p. 12). While the degree of
novelty, originality, and meaningfulness of what is shared on
social media will vary, it is precisely the act of sharing, which
leads to the adaptation and transformation of content and ideas,
that should concern us. Online creativity, as we discuss in this
paper, is its own domain with a unique set of characteristics and
consequences for individuals and society. Some of the latter are
positive, for example being able to generate new ideas and build
community and a sense of conviviality (Varis and Blommaert,
2015); others are distinctively negative. For instance,

“we are seeing how in many ways the internet has become
as much about interaction with others as it has about
accessing information. (· · · ) In the drift from blogging, to social
networking, to microblogging we see a shift from dialogue and
communication between actors in a network, where the point of
the network was to facilitate an exchange of substantive content, to
a situation where the maintenance of a network itself has become
the primary focus” (Miller, 2008, p. 398).

While this function of social media exchanges can be
particularly valuable during a global pandemic and social
isolation, it poses long-term problems related to online
discussions and their potential to create new and valuable
meanings for those involved. Instead of being exposed to a variety
of points of view and learning from them, we rarely take the
perspective of others, especially those different than us (Glǎveanu
et al., 2018). Moreover, malevolent forms of creativity often
emerge in online spaces, growing out of information bubbles or
information silos and an “us versus them” mentality that both
comes from and spills over into society and politics (de Saint
Laurent et al., 2020). Both these consequences are starting to be
documented in relation to COVID-19. We notice, for example,
that “much of our public knowledge about the pandemic comes
via advanced technology, through new media that has never
before been tested during a disaster of this scope and size”
(Wiederhold, 2020, p. 275) and that, in these circumstances,
misinformation and conspiracy theories can flourish (Sharma
et al., 2020; Tasnim et al., 2020). But there are also positive signs
of “fighting back” through creative, social media activism (see
Ferrara, 2020) in which people come together to promote positive
social change and to build, collectively, fairer, more tolerant, and
more reflective societies (Harrebye, 2016).

It is this complex context that offers the background for our
research. What we are primarily interested in is not the nature
or quality of the information circulating on social media about
the pandemic. Instead, we focus on the creativity of coronavirus
memes posted on a dedicated Reddit community. This allows us
to raise questions about what makes a coronavirus meme creative
and what kind of creative processes might be at play both in the
construction and in the reception of such digital artifacts. We
start the paper with a more general overview of creativity and
social media in which we define Internet memes and consider
their main properties. Then we turn toward a sociocultural theory

of creativity that can shed light on online conversations about
the pandemic. We apply this conceptual frame to the study of
480 memes, and, through a triangulation of quantitative and
qualitative methods, we conclude about what matters most in
appreciating online creativity and why some memes are seen as
more creative than others. Implications for online creativity and
our understanding of the pandemic are outlined at the end.

CREATIVITY, INTERNET MEMES, AND
SOCIAL MEDIA

A broad and important question is what the Internet and online
participation are “doing” to our creativity. While this paper does
not directly address this question (for a more detailed discussion,
see Literat and Glǎveanu, 2016, 2018), it is undeniable that
an increased number of people choose to express themselves
creatively online. On the one hand, social media spaces offer new
opportunities for collaboration, encountering different views,
learning from others, and participating in a more open and
democratic manner. On the other hand, there are still important
barriers to creative participation in online space, most of all
the tendency to look for similarity rather than difference and
to build cohesive communities based on identity rather than
debate. This tends to happen also in offline spaces, certainly,
but social media chats, threads, and groups offer the right
affordances for a quick and continuous exchange of messages
and the uncritical circulation of “fake news.” And yet, the same
media offer also their own “solutions,” supporting creative and
pro-social activities like activism online and crowdsourcing (see
Literat, 2012). The study of creativity on social media, in its
benevolent and malevolent forms, is growing, leading to the
recognition of online spaces as a domain of creativity in its own
right (Kaufman et al., 2017).

Some of this research focuses on social media innovations and
the way users both engage with them and drive them forward.
Since such investigations are just beginning, Ratten (2017)
formulated recently several propositions that need empirical
testing, for instance that social media innovations are enhanced
by team creativity, collective flow, and entrepreneurial skills
and knowledge. And yet, it can be assumed that it is only a
relatively small number of users who get to innovate online in
terms of the technology itself. Most others engage in mundane
forms of collaborative creativity and learning in social media
environments. Peppler and Solomou (2011) documented this,
for instance, in relation to a specific environment, Quest
Atlantis, and the participation of 85 people designing virtual
architecture. Their findings not only document processes of
creative collaboration online but point equally to the social and
cultural nature of their expression.

One of the most interesting contexts in which to study social
media creativity, however, has to be that of the emergence,
circulation, and transformation of memes.

“In the space of a decade, internet memes have gone from quirky,
subcultural oddities to a ubiquitous, arguably foundational, and
digital media practice. From Comedy Central’s television program
Tosh.0 to the endless listicles of Buzzfeed, an entire media
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infrastructure has developed to report on, disseminate, and dissect
the newest piece of digital culture to emerge, whether that is
weekly, daily, or hourly. (. . .) Memes were important before they
were ubiquitous because they represent a practice of vernacular
creativity, a blending of folk practices (such as storytelling) with
contemporary media savvy and skill” (Miltner, 2018, p. 412).

The notion of meme finds its origins in the work of
evolutionary biologist Richard Dawkins who, drawing an analogy
with genes, considered a meme to be a basic cultural replicator
used to spread ideas and behaviors among individuals and within
society (see Dawkins, 1989; also Blackmore, 2000). The ancient
Greek word mimema stands for “that which is imitated” or
for “imitated thing.” And, indeed, Dawkins saw memes—from
wishing someone a happy birthday to fashion trends and more
complex religious beliefs—as cultural forms that spread through
imitation. In his words, “just as genes propagate themselves
in the gene pool by leaping from body to body via sperms
or eggs, so memes propagate themselves in the meme pool
by leaping from brain to brain via a process which, in the
broad sense, can be called imitation” (p. 192). While making
some important contributions to our understanding of how
some ideas and cultural practices spread far and wide, the
meme theory has serious shortcomings. Key among them, and
relevant for our discussion of Internet memes (which are a
specific class of cultural units of meaning transmitted online
as opposed to other cultural artifacts from the non-digital
world), is the fact that memes are considered to replicate and
transmit, almost out of their own “volition,” without much
change. This contradicts online practices whereby these cultural
products reflect human agency and constantly transform in
the act of sharing.

Internet memes, called memes in this paper for the sake of
simplification, have been defined as “remixed, iterated messages
which are rapidly spread by members of participatory digital
culture for the purpose of continuing a conversation” (Wiggins
and Bowers, 2015, p. 1886). Or, in more simple terms, a meme is
“a piece of culture, typically a joke, which gains influence through
online transmission” (Davison, 2012, p. 122). The notions of
remixing and iterations mark the fact that memes are, ultimately,
outcomes of creativity that is, at once, individual and cultural;
meanwhile, online transmission is an ecological marker of success
and real-life “value.” In fact, memes serve a series of practical
aims, from the pleasure of playing with language and images
to displaying identity and fostering belonging (Carter, 2004).
Following Zappavigna, Willmore and Hocking (2017) note and
exemplify a series of key structural characteristics of memes like
phrasal templates, catchphrases, image macros, and initialisms.
In their words:

“Phrasal templates (also referred to as snowclones) involve
formulaic sentence patterns with slots allowing content to be
changed. A popular example is the ‘In Soviet Russia, [object]
[plural verb] you!’ template. Catchphrases involve repeated whole
phrases—for example, ‘Come at me bro’ or ‘Shut up and take my
money.’ Initialisms involve the first letter from each word in a
group or phrase. The most renowned of these is LOL (laugh out
loud). Image macros—now one of the more common memetic

forms on the web—involve an iconic static image overlaid with
a humorous written text, typically using the Impact font” (p. 141).

There are several recent typologies developed in media
studies that help researchers analyze memes. For example,
Davison (2012) proposed three main components: manifestation,
behavior, and ideal. The manifestation of a meme stands for its
external, observable elements. It is the record of its existence,
the arrangement of particles that bring it into being. In contrast,
a meme’s behavior designates the actions performed by the
individual in service of the meme (e.g., take a picture); these
behaviors create the manifestation. Finally, the ideal of a meme
is the concept or idea it represents. This dictates the behavior
which, as we saw, generates the manifestation. So, for example, a
behavior is to take or collect a funny cat photo which, once posted
online, becomes a manifestation whose ideal (or meaning) might
be that cats are funny. A similar typology has been proposed by
Shifman (2013) who differentiates between content, form, and
stance. Content is similar to ideal, form to manifestation and
stance relates to tone and style of communication as well as
the issue of who is entitled to participate and how. While these
analytical categories do not guide our investigation in this study,
it would be useful to apply them in the future to the case of
coronavirus memes.

There have been, to date, few studies explicitly focused on
the creativity of memes. A notable exception is the proposal by
Willmore and Hocking (2017) to study memes using a framework
for linguistic creativity. Their focus was to identify those markers
of the creativity of language—e.g., repetition, rhetorical play,
pattern reformulation, and punning—and the way they become
manifest in memes. While this is highly suited for capturing
the conversational nature of social media creativity, it does not
account, for example, for the fact that memes cannot be reduced
to text alone. What we are suggesting in this paper is to use
a sociocultural framework, the perspectival model, in order to
examine the creative processes involved in both the generation
and reception of a meme. Moreover, there is no research yet,
to our knowledge, that investigates creativity indicators (like
originality, value, or elaboration) for this particular group of
cultural and creative outcomes or examines how these indicators
relate to each other. It is assumed, for instance, that “creative ideas
are those that can be seen as spreadable” (Peppler and Solomou,
2011, p. 12) but what do people appreciate most about them?

Our research question is, thus, which sub-criteria of
creativity—surprise (or the degree to which the meme is
unexpected), meaningfulness (the degree to which they are
understandable), humor (the degree to which they are funny),
and elaboration (the degree to which they are carefully crafted)—
best predict a meme’s creativity rating.

ONLINE CREATIVE PROCESSES AND
THE PANDEMIC

As already mentioned in the previous section, Internet memes
should represent a highly interesting field of study for creativity
researchers, pointing them to the perennial issue of the relation
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between new and old, between similarity and difference in
creative work. On the one hand, every meme is unique in one
way or another, a product of the constant mixing and remixing of
elements Wiggins and Bowers (2015) talked about. Even when
they are a repost, memes can receive a different title or, by
contrast with the other memes present on the thread, lead to new
meanings, ideas, and discussions. Indeed, the creativity of a meme
should not be reduced to its manifestation (according to Davison)
or content (according to Shifman). While both contribute to
identifying what has been created, the context of the meme, its
uses, and consequences for wider communities of online users
ultimately determine their success and level of creativity.

On the other hand, memes often use templates that are
repetitive in nature and are firmly anchored in a specific meme
tradition and popular culture. However, this should not decrease
their creativity. As studies of other domains show, for example
craft (see Glǎveanu, 2013a), repetition should not be understood
as mindless replication (as in the meme theory initiated by
Dawkins). On the contrary, Internet memes are defined by the
productive tension between using existing cultural and digital
“traditions” in order to add to them and to keep them alive
and going. Even when similar themes and formats are being
used, the messages conveyed and their contexts are changing and,
therefore, their interpretations change too. Besides, there are a
myriad of genres and sub-genres available:

“As Shifman (2013, p. 99) quips, ‘in theory, all Internet users are
free spirits, individuals who take their unique path to the hall
of digital fame. In practice, they tend to follow the same beaten
tracks of meme creation.’ These ‘beaten tracks’ are genres, ‘socially
recognized types of communicative action’ that are the ‘keys to
understanding how to participate in the actions of a community’.
There are dozens of genres of internet memes that have their own
rules, structures, stylistic features, themes, topics, and intended
audiences (Shifman, 2013). Some of the most recognizable meme
genres include flash mobs, recut trailers, rage comics, lip dubs,
image macros, and exploitables” (Miltner, 2018, p. 414).

And then there is the question of the author or creator.
Traditionally, creativity researchers are accustomed to being
quite clear as to who generated a given creative idea or object and
keen to study his or her personality and cognitive dispositions.
Memes most of the time eschew individual attribution and are
embedded within wider systems and practices that make finding
their “origin” even more difficult (Davison, 2012). They are, as
such, a perfect example of collective forms of creativity and, for
this reason, tend to fly below the radar of mainstream creativity
researchers. In addition, there is often a cultural assumption, at
least in the West, that creative outcomes are valuable, and their
value needs to be credited to their creator (the whole premise
behind copyright laws). Since memes are inexpensive to produce,
and are produced by a large number of people, they are easily
seen as requiring less talent and a lower level of investment. It is
easy thus to disqualify memes as worthless or too mundane and
not recognize the social, little-c creativity clearly invested in their
making (Craft, 2001; Kaufman and Beghetto, 2009).

Memes have been recognized as cultural artifacts for a long
time. Wiggins and Bowers (2015) offer, for instance, three reasons

why memes should be seen as such: their virtual physicality,
social and cultural connection, and purposeful production and
consumption. What we need is to also appreciate them as
creative artifacts (Glǎveanu, 2013b), using cultural resources in
order to generate new and meaningful cultural resources. This
aligns well with the sociocultural approach to creativity (see
Glǎveanu et al., 2019), an approach that starts from the premise
that all creative outcomes are, ultimately, cocreated within
the interaction between individuals, groups, and cultures. This
dynamic is perfectly illustrated by the creation, circulation, and
transformation of memes which offer sociocultural researchers a
paradigmatic case of creative expression.

The perspectival model (Glǎveanu, 2015) assumes that
creativity emerges out of acts of repositioning, perspective-taking,
and dialogues of perspectives. Rooted in pragmatist accounts of
action and experience (in particular Meadean and neo-Meadean
scholarship; see Gillespie and Martin, 2014), it considers that we
are all rooted in various physical, social, and cultural–symbolic
positions within our environment and that it is by changing
this position, and especially exchanging it with that of others,
that we get to develop new perspectives or understandings of
the world. Finally, it is by placing old and new perspectives
in dialogue with each other that new and meaningful ideas
emerge—this is, according to the perspectival model, the nature
of a creative process.

When we consider memes and their creation and distribution,
it is easy to see how they reflect multiple perspectives on their
topic. These tend to be captured by the difference between
different images, different pieces of text, or the relation between
text and image. Memes also construct specific viewer positions
from which they become comprehensible by using linguistic
means like “when you. . .,” or playing with the notions of “me”
versus “everybody.” The cultural, interactive nature of social
media environments have been repeatedly noted before (Peppler
and Solomou, 2011), but what different authors start advancing
is the conversational nature of the meme genre. According to
Willmore and Hocking, “whereas many social media platforms—
for example, chat rooms, instant messaging, or comments
sections in blogs—are specifically organized to facilitate a way of
interacting that resembles spoken conversation, Internet memes
are perhaps less identifiable as a communicative genre” (2017,
p. 144). This is very much in line with the dialogical premise
of the perspectival model and encourages us further to study
the creativity of memes as a dialogue or conversation between
different points of view.

What might be the “outcomes” of such dialogues? We propose
here that the creative processes involved in generating and
interpreting memes related to the pandemic—and, presumably,
outside of this context as well—can be described in terms of
(a) familiarizing the new; (b) de-familiarizing the old; and (c)
re-familiarizing the old with the help of the new. To take
these in turn and specify operational ways of differentiating
between them, the first dynamic advances a familiar perspective
on an unfamiliar topic or social object (like the virus or the
unprecedented measures to address it are in our case) with the
aim of making it more understandable. For instance, comparing
the pandemic with the plague familiarizes it for us within the
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register of historical events and great, frightening diseases. But
the pandemic gives us the occasion to also deconstruct objects or
habits we are accustomed with. For example, the joy of spending
some time at home, relaxing, isolated from the craze of the
outside world, is put in a new light by imposed isolation. What
was once assumed as commonplace and known is destabilized
by a new and unexpected, even opposing perspective. Last but
not least, there are situations in which the old and the new
perspective are held in balance with each other and, in doing so,
add meaning to a social object that does not deny or exclude old
understandings. For instance, if considering staying at home as
a punishment negates the relaxation of this same act in the past,
seeing a “health worker” as a “hero” adds a new level of meaning
to this category of people without replacing existing perspectives.

Our second research question, explored qualitatively, is
how familiarization, de-familiarization, and re-familiarization
are used in memes that score highly on creativity and
its subcomponents (surprise, meaningfulness, humor, and
elaboration). We do not assume any hierarchy between these
processes when it comes to overall creativity because, in the end,
they are all based on dialogues of perspective and invite such
dialogues in viewers.

METHODOLOGY

The study reported in this article used a triangulation of
quantitative and qualitative methods to answer the two research
questions mentioned above:

1. Which of the sub-criteria of creativity—surprise,
meaningfulness, humor, and elaboration—best predict the
overall creativity scores of coronavirus memes?

2. How do highly surprising, meaningful, humorous,
elaborate, and creative coronavirus memes use the
processes of familiarization, de-familiarization, and
re-familiarization?

Data were collected from a dedicated Reddit community
(r/CoronavirusMemes). A total of 22,000 memes, posted between
21st of January until 17th of May, have been downloaded. From
these, 480 memes were randomly selected from 12 groups of
memes (based on 3 time periods × 4 levels of success on Reddit
or upvotes score1) and assigned to 8 samples of 60 memes each.

1The time periods correspond to three different phases of the life of the subreddit
r/CoronavirusMemes: (1) January 21st to March 8th, from the start of the
community to its expansion into a large subreddit; (2) March 9th to March
29th, stage during which the number of daily submissions to the community was
consistently high; and (3) March 29th to May 17th, period during which the level
of activity on the subreddit contracted back to about 1/6th of its peak levels. The
levels of success correspond to the number of upvotes received by a meme, relative
to how many votes were cast that week (to adjust for the fluctuating size of the
community): (1) bottom 50% of memes; (2) between 50 and 75%; (3) between
75 and 90%; and (4) top 10%. Memes were randomly but equally selected from
the 12 categories thereby created, with the aim of avoiding over-representation of
the “peak” time period and meme which received very little attention (as 54.13%
of the memes received less than 10 upvotes—reddit’s equivalent of “likes”—and
38.29% of the memes belonged to the 3 weeks peak period, out of the 17 weeks of
data collection).

These were rated by three coders each for five criteria on a 5-
points Likert scale within an online questionnaire: surprising
(how unexpected the meme is), meaningful (how easy it is to
understand its meaning), funny (how humorous the meme is),
elaborate (how well made the meme is), and creative (coders were
asked to use their own definitions of creativity in this regard,
in agreement with the Consensual Assessment Technique; see
Amabile, 1982). Surprise was preferred to novelty or originality
given that memes are, by definition, supposed to remix cultural
material; as such, surprise as a personal, emotional reaction
of the coder is more easily detectable than the other two.
Meaningfulness was also preferred to value, task appropriateness
or suitability since a meme is appropriate when its meaning can
be easily grasped and, thus, can be more readily transmitted.
Elaboration, a less used criterion for scoring divergent thinking
tests, is included here given that memes can vary in relation
to how much attention to detail and mastery the (largely
anonymous) authors demonstrated in making them. Finally,
humor was added given that memes are often defined as funny,
even if this is not always the case. The coders were presented, for
each meme, with only the picture and title given on the reddit
post where the picture had been submitted (not the karma score
or other details).

The questionnaire ended with questions about basic
demographics (age, sex, and nationality) and, in addition, level
of proficiency in English, knowledge of memes and meme
culture, frequency of using Reddit, and frequency of visiting
and/or submitting to the r/CoronavirusMemes. Coders were
recruited from Prolific based on their use of Reddit and they
were compensated for their time (3.75 GBP for 30 min). The
platform Prolific was chosen—instead of the more popular
Amazon TURKS—because its organization, rules, and levels
of compensations and rules are compatible with the ethical
standards of academic research (e.g., participants are not
penalized if they decide to leave the study; Palan and Schitter,
2018). The study abided by the ethical guidelines of the APA,
respondents were informed about their rights, and they could
terminate their participation at any time.

The coders were a majority of men (70.83%) and generally
young (mean = 30.29; std = 10.16), in line with the demographics
of reddit users. They declared being, on average, moderately
to extremely knowledgeable about memes (91.67%) and using
reddit at least once a week (83.33%). None of them were familiar
with the specific subreddit where the memes were collected,
which is not surprising considering that reddit counts more than
2 million communities and r/CoronavirusMemes counted 83.786
subscribers on May 18th—when the final data was collected—out
of more than 220M users.

Given that each image was rated by 3 coders on 5
criteria for a total of 480 images, our quantitative dataset
ended up including 7200 unique ratings in total (or 1440
ratings if grouped by criteria). In total, 24 users coded
the memes, with each coding one of the 8 samples of 60
images. While our main interest laid in the correlations
between the different ratings given by our participants,
we also looked at intercoder reliability to estimate how
convergent the participants were in their understandings of
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what constitutes a creative, meaningful, elaborate, surprising, or
funny meme.

In order to examine the relation between each criterion, we
analyzed the ratings in two manners: first, we used a mixed-effect
model to analyze how much of the creativity scores given by each
participant could be predicted by the four other criteria. However,
because of the limited number of participants in our study, these
results have an exploratory value. Second, we used a repeated
measure of correlations, analyzed in R, in order to look at how
the ratings given by the participants on each criterion related to
each other, an analysis more fitted to the size of our dataset. Both
methods allowed us to account for the fact that scores given by the
24 coders on each of the 60 memes they were presented with are,
in fact, repeated measures. A total of 10 memes were afterward
selected for qualitative analysis (from the higher ranking on
the 5 criteria scored, eliminating repetitions, based on averaged
ratings by the 3 coders), and two more memes that obtained
the lowest creativity scores were included for contrast. These 12
memes were subjected to a perspectival analysis that considered
(a) what perspectives were present in the image and (b) how these
perspectives, new and old, related to each other. In particular,
we focused on the processes of familiarization, de-familiarization,
and re-familiarization outlined above and, thus, on the nature of
the perspectival dialogues established within the meme.

RESULTS

Quantitative Findings: Creativity Ratings
On average, the coders rated the different criteria slightly below
the mean, with the exception of meaningfulness (see Table 1).
This is also an encouraging sign that most memes “made sense”
to the three evaluators.

Inter-Rater Reliability
While it was not our primary aim to obtain a consensus
agreement of the participants over what constituted or not a
creative meme, we were curious about the potential convergence
of the ratings attributed to the memes. With this purpose in mind,
we estimated the inter-rater reliability (IRR) for each sample—
so for each unique group of three coders—and each criteria,
using Krippendorff ’s alpha, considered one of the most reliable
IRR measures (Hayes and Krippendorff, 2007). To account for
the fact that different coders might be more or less lenient in
their evaluation, the IRRs were calculated both on raw and
on normalized scores. While the latter—see Table 2—yielded
slightly higher scores, it is clear that the IRRs are beyond

TABLE 1 | Descriptive statistics for creativity related ratings.

Mean Std. Median

Creative 1.74 1.36 2

Surprising 1.75 1.49 2

Meaningful 2.11 1.41 2

Elaborate 1.69 1.32 2

Funny 1.62 1.44 1

TABLE 2 | Inter-raters reliability (Krippendorf’s alphas).

Criteria Meaningful Surprising Creative Elaborate Funny

Sample 1 0.19 −0.07 0.05 0.05 0.02

Sample 2 −0.06 0.02 0.06 −0.02 −0.08

Sample 3 0.01 0.05 0.03 0.05 0.11

Sample 4 0.02 0.02 0.12 0.02 0.27

Sample 5 −0.03 −0.05 0.06 0.14 0.06

Sample 6 0.14 0.05 0.07 0.03 0.19

Sample 7 0.26 0.38 0.22 0.11 0.28

Sample 8 0.01 −0.11 0.15 −0.08 −0.04

suboptimal. Indeed, convergence is considered to be achieved
with a Krippendorff ’s alpha above 0.66, and negative scores—as
we obtained in multiple cases here—are extremely rare. While
the size of our sample makes it impossible to reach any firm
conclusion, the scores do suggest that the issue does not primarily
lie with the sample size but with the subjective understanding
of the categories by the participants. This is because the IRR
scores we obtained are not simply low but indicate that the
coders were divergent on their ratings (Hayes and Krippendorff,
2007), although no lower threshold has been proposed to confirm
divergence—the aim being generally to reach convergence.

Mixed-Effect Modeling
We used mixed-effect modeling to estimate how much of the
creativity scores given by the participants could be predicted
by their ratings of the other 4 criteria. Indeed, mixed-effect
modeling allows for the analysis of hierarchical data that is
grouped in clusters of dependant observations. In our case,
individual observations—each group of five ratings given by
one coder on one image—are grouped at two levels: first, at
the level of the coders, whose ratings on different images are
not independent from each other, and second, at the level of
the sample, given that each coder encountered one of eight
samples of images and that these samples may diverge in ways
we could not control. The models were fitted using the lmerTest
package in R (Kuznetsova et al., 2017) and the R squares
calculated using the MuMIn (Multi-Model Inference) package
and following the recommendations of Nakagawa and Schielzeth
(2013) for calculating R squares on mixed-effect models. The
confidence intervals for the explained variances were calculated
using Maindonald and Braun’s (2006) method and the lme4
package (Bates et al., 2015).

Three models were fitted in turn, all with creativity as the
dependant variable. The first model included the four criteria
rated—meaningfulness, surprise, elaboration, and humor—and a
random effect for the coders and samples. In other words, the
model calculated a fixed effect of each criterion and added a
varying intercept for each coder and each sample. The second
model added the criteria to the random effects of the coders:
that is, the slope of the effect of each criterion was allowed to
vary for each coder. The third model added, as a fixed effect, two
characteristics of the coder and their interaction: Reddit usage
and familiarity with memes. For simplicity, we show here the R
squares and the comparison of the models (using an ANOVA),
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FIGURE 1 | Heat map of the correlations between the criteria (confidence
interval: 95%, all values significant at p < 0.001).

and the full results only for model 2, that proved to be the best fit
based on the AIC (with delta > 10). The comparison of the three
models is presented in Table 3 and model 2 in Table 4.

This analysis shows that the 4 criteria included capture a
significant part of what the participants thought would constitute
a creative meme: model 2 explains 76.6% of the variations
in creativity scores, with 18.50% of the variance imputable
to the random coder effects. The correlations between the
different random effect estimates indicate positive relations
between elaboration, surprise, and meaningfulness (the more
one influences the creativity rating, the more the others do
too) and negative ones between humor and the other criteria
(the more humor correlates with the creativity rating, the
less the other criteria do too). In other words, it seems
that some participants judged the creativity of a meme to
be mainly the product of how funny it was, while others
gave more importance to the elaboration, meaningfulness, and
uniqueness of the meme.

Repeated-Measure Correlations
In order to explore further the relations between the different
criteria, we analyzed their correlations, while taking into account
the interdependence of the measures, given that each coder
produced 60 groups of ratings. We thus used the method
proposed by Bakdash and Marusich (2017) to evaluate repeated-
measure correlations, and the associated R package rmcorr, which
also calculates confidence intervals. The results are presented
in Figure 1. As can be seen in the figure, the creativity rating
correlates the most with elaboration, then humor, and finally
meaningfulness and surprise. It thus seems that how well a meme
is crafted mattered more, for our participants, than how funny
they found it, a surprising result given how humor is seen as
central to meme culture. It is also worth noting that while all the
criteria are quite strongly positively correlated, meaningfulness
and surprise share the smallest overlap, indicating that it may be
difficult for memes to both make sense for a wide audience and

yet be novel. In order to explore these different findings further, a
qualitative analysis was then carried out.

Qualitative Findings: The Creative
Process
A difficult question to answer has to do with the creative processes
involved in the creation of memes. This is because, as mentioned
before, meme creators are largely anonymous and, even if we
were to identify the maker of a specific meme, the latter is
arguably more reflective of a collective Internet culture than
the individuality of the author. This second observation makes
the study of meme interpretation—and any creative processes
involved in this act of meaning-making—difficult given that
Internet culture is multifaceted and one and the same meme will
gain different significations and be received differently by various
users. In this research, we chose to ask users to quantitatively rate
memes for surprise, meaningfulness, humor, elaboration, and
creativity, but not to describe or discuss the meme itself (mainly
for pragmatic reasons, as the latter would have been more time
consuming). It is to be noted that some of the memes included
below, and considered as creative by our coders and, in some
cases, by the Internet community, might be less sensitive in their
depiction of certain groups (e.g., Asian people) and therefore
their wider appreciation could vary also because of this.

And yet, what we will attempt here is to interpret the processes
involved, potentially, in both the creation and reception of memes
based on the perspectival model of creativity briefly described in
the section “Online creative processes and the pandemic.” We are
confident we can do this for two reasons. First, the perspectival
approach is general enough to be applicable to a wide range of
creative artifacts, including memes. Its assumption that a meme
reflects various perspectives on a given topic, new and old, is
reasonable and in line with existing literature on memes as a
communicative genre (Willmore and Hocking, 2017; Miltner,
2018). Second, this approach is suitable for analyzing the creation
and reception of memes given that these are both meaning-
making processes (like familiarization or de/re-familiarization)
and, as such, driven by the perspectives people discover in or
attribute to a creative artifact. Having said this, we do not
assume that the findings that follow reflect the experience of
each and every meme creator and user but, as is the case with
qualitative research, illustrate some essential mechanisms that
can be explored further in qualitative and quantitative studies.

We have chosen a total of 12 memes for this study given that
our aim is not to generalize to the entire set of memes but to
exemplify basic creative processes that can be used to examine
coronavirus memes and not only. These were selected based on
averaged scores from the coders and represent the top memes for
surprise, meaning, humor, elaboration, and creativity (excluding
duplicates), alongside the two least creative memes.

Figure 2 depicts two of the memes scored most highly for
creativity in the sample. On the left side, on top we have
information about the number 4, considered to be unlucky and
associated with death in Chinese and, at the bottom, we are
made to notice the presence of “444 online” in the coronavirus
memes Reddit tread. There are thus two perspectives presented
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TABLE 3 | Mixed-effect models with the creativity ratings as the dependent variable.

R2 fixed effects R2 fixed + random effects Df AIC BIC Log likelihood Deviance Chi2 Chi Df p-value > Chi2

Model 1 0.731 0.752 8 2829.4 2871.1 −1406.7 2813.4

Model 2 0.731 0.766 22 2802.5 2917.2 −1379.2 2758.5 54.881 14 <0.001***

Model 3 0.724 0.760 25 2807.5 2937.8 −1378.7 2757.5 1.015 3 0.798

Model 1: Creative ∼ 1 + Elaborate + Funny + Surprising + Meaningful + (1 | coder) + (1 | Sample). Model 2: Creative ∼

1 + Elaborate + Funny + Surprising + Meaningful + (1 + Elaborate + Funny + Surprising + Meaningful | coder) + (1 | Sample). Model 3: Creative ∼

1 + Elaborate + Funny + Surprising + Meaningful + meme_culture + reddit_use + meme_culture * reddit_use + (1 + Elaborate + Funny + Surprising + Meaningful |
coder) + (1 | Sample). ∗∗∗ Significant at less than 0.001.

TABLE 4 | Results for model 2.

Fixed effects:

Variable Estimate Std. error df t-value p-value Correlations1

(Intercept) 0.120 0.063 10.470 1.888 0.087

Elaborate 0.518 0.034 12.623 15.221 <0.001*** 0.066

Funny 0.259 0.039 18.715 6.657 <0.001*** 0.073 −0.650

Surprising 0.118 0.029 13.035 4.082 0.001** −0.598 −0.128 −0.334

Meaningful 0.061 0.025 24.624 2.395 0.025* −0.228 −0.002 −0.430 −0.054

Random effects:

Groups Name Variance Std. deviation Correlations1

Coder (Intercept) 0.050 0.223

Elaborate 0.011 0.105 0.27

Funny 0.022 0.150 0.14 −0.91

Surprising 0.009 0.096 −0.95 0.01 −0.39

Meaningful 0.004 0.063 −0.03 0.61 −0.70 0.07

Sample (Intercept) <0.001 <0.001

Residual 0.425 0.652

1The correlations are between the estimates of the slopes and the intercepts, not between the variables themselves. ∗∗∗ Significant at less than 0.001.

on the number 4 which, for most of us, is a number like any
other while for some people, culturally, it stands for something
completely different. Then, we have an implication that bad luck
or death is marking now the Reddit community posting memes.
Whether this association is found to be funny or “informative”
(alluding to conspiracy theories) is secondary. What we can
notice is the re-familiarization of number 4 which stands to
represent a total (like 444) and, presumably, a warning. On
the right side, the meme offers an allegorical representation
of coronavirus as a man looking at a fence, here standing
for a facemask. The humorous aspect of the meme comes
from the ease with which the man could bypass the fence, an
allusion to the ease with which the virus escapes our protective
equipment. The perspectives involved in the meme play on this
duality between man–fence virus–mask, brought together by
the same idea: that it is easy for one (man/virus) to overcome
the other (fence/mask). In the terms we use here, this is an
example of familiarization of something previously unknown and
unfamiliar—the coronavirus—by anchoring it and the measures
taken against it within a register we are highly familiar with—the
everyday encounter between the man and a tiny obstacle.

It is interesting to ask if the same processes of creative
meaning-making are as easily displayed by memes appreciated as

least creative by coders. Two examples of such memes are offered
in Figure 3. On the left, we notice an article seemingly from
Nature (although obviously tempered with) about a Chinese lab
aiming to study the world’s most dangerous pathogens. Instead of
the text of this article we find written increasingly large “Wuhan,
China, Wuhan, China, Wuhan, Wuhan.” The perspective we
are offered is that the virus is manmade in a lab in Wuhan,
China. This is meant to be in conflict with a more common
assumption about the natural origin of the virus. The meme
tries to familiarize the coronavirus as an engineered pathogen,
a type of misinformation whose creativity has been rejected
by our coders. On the right, we see a man dressed up in a
dinosaur-like costume coming out of the woods (presumably
an ancient monster) and, at the top, a suggestion that a major
virus comes out every second decade of each century (again a
misinformation). This is not a new perspective or information
in any way and what it tries, at best, is to have a comedic
effect by familiarizing the virus as an old demon that has
been reawakened. While we note that both these memes reflect
versions of familiarization, this does not imply that this process is
less creative than de- or re-familiarization. As we saw just above,
familiarization can also underpin some of the most creative
memes. It is the content (misinformation) and the fact that the
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Glǎveanu and de Saint Laurent Social Media Responses to the Pandemic

FIGURE 2 | Top creative memes.

FIGURE 3 | Least creative memes.
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FIGURE 4 | Top surprising memes.

template for both has been overused that made these particular
attempts at familiarization less successful.

Figure 4 depicted two of the memes considered to be most
surprising. The meme on the left is simple yet effective in its
design, replacing the small spikes of coronaviruses with Corona
beers. This is a good example of re-familiarization of the classical
image of the virus that we see online based on the association,
through the name, with the beer. An implied perspective might
be that, at a closer look, Corona beer does have something to
do with the pandemic, an unexpected conclusion to reach after
all (but not entering the realm of misinformation as the image
is clearly fabricated). On the right, we are faced with another
surprising image, this time presumably real rather than altered.
Two people travel on the metro with protective equipment made
of huge plastic bottles that cover their whole head. This image
de-familiarizes for us both plastic bottles and facemasks, adding
the new and unexpected perspective that the former can serve as
the later.

In Figure 5, we find two of the top memes scored for
meaningfulness or the ease with which they can be understood.
On the left, a common meme template is used to capture
the presumed conversation between an Uber driver picking up
people from the airport and his passenger. The comedic effect is
ensured by the face of the driver upon hearing that the girl in
the back seat is coming back from Wuhan. Two perspectives are
contrasted here: the normal curiosity of a driver trying to make
small talk is contraposed with the seriousness of the topic (the
girl’s point of departure). The meme de-familiarizes for us the act

of driving and talking to someone from mundane to potentially
dangerous in a way that is immediate to grasp. On the right, the
meme is anchored in the Star Wars universe, where the emperor
calls ironic the fact that the year of the rat started with a plague.
The perspective associated here concern the Chinese zodiac, on
the one hand, and the fact that rats are not only astrological signs
but disease-carrying pests. This analogy is anchored as well in
history (through the reference to the plague). It is an example of
re-familiarization of the rat as, as the same time, a zodiac sign and
as an animal historically related to the plague, two interpretations
consequential for the current crisis.

Figure 6 shows two memes scored highly on humor by
their three coders. On the left, we see a Corona beer placed
on designed structures that make it look menacing (including
through the shadow it casts on the wall behind) and virus-
like. Once more, we are presented with an analogy between
the well-known beer and virus, based on their common name.
But, instead of re-familiarizing the classic image of the virus,
we more de-familiarize how we normally see Corona beers. The
perspective of having a good time drinking beer is replaced here,
in a humorous manner, by that of a dangerous thing to touch,
little less drink. On the right, we find the squinting face of an
Asian man “trying not to sneeze at the airport.” This alludes
to the fact that we all, and especially people coming from Asia,
avoid displaying in public symptoms of the virus. Through the
airport, we have an added assumption that people who travel
when sick are even more dangerous. The humor in this meme
is mostly physical, through the face of the man (and it does
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FIGURE 5 | Top meaningful memes.

FIGURE 6 | Top funny memes.
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seem to have some racist undertones), but it is also based on de-
familiarizing the very mundane experience of sneezing—passing
from the perspective of being largely inconsequential to that of
highly suspicious.

Last but not least, in Figure 7 we have two of the most highly
scored memes for elaboration. On the left, the image of Thanos,
from the Marvel Universe, is placed against the background of
BBC News announcing that the pollution over China has been
reduced amid the slowdown in economic activity. Thanos’ line
that it is “a small price to pay for salvation” comes from his
obsession, in the comics, with reducing the population in order
to save the world. These perspectives about the environment,
one coming from presumably factual information about pollution
and the other from a fictional character and world, are strangely
convergent. This re-familiarizes for us the notions of climate
change, pollution and its reduction as both desirable and coming
at the price of great sacrifices (despite what Thanos claims). It
is an elaborate meme in the sense of bringing together well, in
an artistic manner, two unconnected universes (real news and
fantasy antiheroes). On the right, pieces of toilet paper in plastic
bags gain the status of prized possessions (largely because they
are sold in such small quantities). More than this, the image
alludes to selling drugs, an interpretation accentuated by the text
up saying, as a drug dealer would, “hit me up when you need
toilet paper.” Two perspectives on toilet paper—as cheap and
precious—are placed in relation to each other, re-familiarizing
us with this mundane object. From a harmless, unimportant
possession, toilet paper gains the status of prized possession that
has an addictive quality for all those who are missing it. The high
score on elaboration for both these memes might also come from
the fact that their creators clearly took time to make them (e.g., to
actually prepare the small bags).

DISCUSSION

A study of coronavirus memes is not only very timely but, as
we hope to have demonstrated in this paper, it can shed new
light on both creativity and Internet culture. Memes are widely
considered to “act like a funhouse mirror for culture and society,
reflecting and refracting the anxieties and preoccupations of a
variety of social groups across a series of national contexts”
(Miltner, 2018, pp. 412–413). And it is especially pandemic-
related anxieties that they capture and help us make sense
of in a creative manner. As mundane, little creative artifacts
coming out of a highly participatory digital culture, memes also
capture something essential about the processes of distributed
creativity (Glǎveanu, 2014), namely, the fact that cultural content
is constantly being recreated in and through processes of
transmission. In this regard, Internet memes reflect less Dawkins’
conception of meme replication (1989) and are more aligned
with social representations perspectives (see Moscovici, 1984)
on the transformation of social knowledge in the process
of circulating among various communities. Considering how
intimately these processes are related to creativity, it is surprising
that we do not have more research on meme creativity to
date. While online culture has been of interest for a while

(e.g., Greenhow et al., 2011), memes largely flew under the radar,
perhaps also given the difficulties associated with analyzing image
rather than text (Highfield and Leaver, 2016; Literat and Kligler-
Vilenchik, 2019). As such, our study marks what we hope is the
beginning of a new concern for digital and visual content in
creativity research.

In this discussion, we will be guided by our two research
questions and focus on the broader implications of our findings.
Before answering them, however, it is interesting to note how
low the correlations between our coders’ ratings were to begin
with. This raises a challenge for consensual assessment (Amabile,
1982) as we suspect it has less to do with the fact that our
coders were inexperienced (in fact, they were frequent Reddit
users) and more with the specificity of the domain in question.
Memes might be more difficult to score convergently than
other cultural artifacts given their abundance online and deep
anchorage within specific Internet subcultures (Davison, 2012).
As such, what seems creative or funny or surprising for one
evaluator might not look the same for another. We managed to
circumvent this obstacle by analyzing the consistency of rating in
the case of each assessor rather than averaging their scores for a
particular meme.

When it comes to the relation between sub-criteria like
surprise, meaningfulness, humor, and elaboration on the hand
and creativity scores on the other, an unexpected result
came about. The standard understanding of creativity, at least
in psychology, pointed for decades to the importance of
novelty/originality and value/appropriateness (see Stein, 1953).
In terms of our research, these would translate into the criteria
of surprise and meaningfulness. However, it was elaboration
that correlated the highest with creativity, then humor and only
finally meaningfulness and surprise. This raises very interesting
questions for creativity researchers. Elaboration, operationalized
in this study as attention to detail and nice execution of the
meme, is inspired by the same criterion used in coding divergent
thinking answers (in those cases, dealing primarily with material
objects or linguistic outcomes, elaboration refers to how complete
or detailed a product is). The “mastery” demonstrated in creating
a meme and its appreciation are not unique to the domain of
online creativity. In fact, they are also common in craft and
folk art where a decorated egg, for example, is not judged as
creative based on its novelty but its masterful renewal of an
existing tradition (Glǎveanu, 2013a). It might seem farfetched
to associate Easter eggs and other outcomes of traditional craft
with the latest manifestations of technological advancement in
digital spaces. And yet, the notions of tradition and culture are
pertinent to both and elaboration seems to become important
whenever a creative practice is largely based on mixing and
remixing cultural content.

This is reflected as well in our qualitative analysis aiming
to examine creative processes. The idea of familiarization and
its variations refers back to the relation between the new and
the old in meme culture. New perspectives might be applied to
familiar objects or well-known perspectives used to make sense
of strange and unfamiliar realities, like the coronavirus. But, in
both cases, mastery is demonstrated in the smooth articulation
between the expected and the unexpected, the familiar and the
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FIGURE 7 | Top elaborate memes.

unfamiliar. Our qualitative study of highly performing memes
illustrated the interplay, in online creative expression, between
familiarization, de-familiarization, and re-familiarization. It was
not our aim to claim one of the three processes above as
more “creative” than the others. Given that, according to the
perspectival model (see Glǎveanu, 2015), creativity is born out of
a dialogue of perspectives, these dialogues can equally lead to a
new perspective on what is (de-familiarization), an “old” view on
what is new (familiarization), or the coexistence of old and new
understandings (re-familiarization).

What matters most here is to understand the tension between
perspectives and the insights and meanings emerging out of their
juxtaposition and, sometimes, their clashes. For example, the
mundane act of sneezing gains completely new (and alarming)
significations during the pandemic (primarily, unfortunately, for
people who look Asian). Or trivial pieces of toilet paper can
gain a new status as valuable (and addictive) merchandise due
to shortages and stockpiling. There is often a perceivable tension
between realism and silliness, as observed in the Corona beer
meme from Figure 4, in which the imagine is clearly fabricated
and yet the beer bottles replace perfectly the virus spikes. The
other meme in the same Figure, from public transport, is
exaggerated and yet strangely realistic. Even the use of Thanos
in the meme from Figure 7 looks silly when juxtaposed with
the news but, at the same time, it makes sense for news about
pollution (given the character’s story). Humor emerges from
this kind of tensions and especially the unexpected association
between contrasting perspectives (Chapman and Foot, 1976).
This is interesting on two accounts. First of all, memes are

supposed to be funny by definition (Davison, 2012), which should
make them even more relevant for creativity researchers, at least
those working within the sociocultural tradition. Second, being
funny scored highly in relation to overall creativity in our study,
second only to elaboration. This suggests that, on the one hand,
humor should be theorized further in relation to online cultures
and, on the other, that it should receive more attention in the
psychology of creativity. In particular in view of the current
pandemic, humor can very well be a coping mechanism (Kuiper
et al., 1993), in addition to a meaning-making and community-
building device.

There are a series of limitations associated with this study.
First of all, low IRR might be due to the fact that we used
novice raters in this research and, in these cases, it is usually
recommended to have more than three raters (Kaufman et al.,
2013). However, it is also to be noted that it is difficult to identify
Internet meme experts as this is not an established domain but
a relatively new and emerging one. Moreover, our interest was
not to converge on a “true” creativity score for each meme but
to study the way in which different ratings related to each other
for one and the same rater. Connected to this, there is the issue
of interpretation. As Miltner (2018) noted, following existing
literature, memes “are successful because they allow different
audiences to make their own meanings from the same media
artifact; the specific element within each internet meme that
strikes a chord will differ from person to person” (p. 414). This
poses a challenge for scoring creativity and its dimensions and
raises the issue of having a group of coders who are familiar with
similar Internet subcultures. On the other hand, however, the fact

Frontiers in Psychology | www.frontiersin.org 13 March 2021 | Volume 12 | Article 569987363

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-569987 March 4, 2021 Time: 12:33 # 14
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that different readers will interpret [memes] and put them to use
in varying ways” (Miltner, 2018, p. 414) is a reality taken into
account by the sociocultural approach used in this study. From
this perspective, it is not the consensus but rather divergence of
views that should become the object of research (Glǎveanu, 2012).
Following this approach through, though, would require going
further in our analysis of memes and examining also how people
respond to a meme online and the chains of conversation they
initiate. As previous research in online environments has shown,
“creative artifacts served as the foundation for dialogues that
enabled communities at large to determine and negotiate their
cultural values” (Peppler and Solomou, 2011, p. 12). As such, it
would be useful in future studies to analyze both memes and the
conversations they generate (see, for instance, Glǎveanu et al.,
2018), ideally in more than one forum or social media platform.

CONCLUSION

The study of memes, in this case memes dedicated to the
coronavirus, as creative artifacts opens up new venues of
research for both media scholars and creativity researchers. It
can help the former by suggesting theories (like the perspectival
model of creativity) and analytical tools (like the typology of
familiarization, de-familiarization, and re-familiarization) that
can be useful for exploring collaborative creativity in online
and digital spaces. For the latter, it offers a new and rich
domain of research—memes and social media—that can lead
to new and surprising conclusions, for instance, an invitation
to reconsider the role of mastery, elaboration, and humor in
creativity within and beyond social media. Last but not least,
this study hopes to shed new light on the current pandemic
and Internet users’ reactions it. The creation and circulation of
memes might seem like a minor pastime, but, under conditions
of lockdown and social isolation, it might be a key component

in what makes the difference between psychological and social
adjustment and maladjustment. Further research on the role of
creativity in relation to meaning-making, well-being, and mental
health (Kaufman, 2018; Richards, 2018) is called for during and
in the aftermath of the COVID-19 pandemic.
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The COVID-19 crisis, and its ensuing periods of confinement, has generated high
levels of social stress on a global scale. In Spain, citizens were isolated in their homes
and were not able to interact physically with family members, friends or co-workers.
Different resources were employed to face this new stressful and unexpected situation
(fitness, reading, painting, meditation, mindfulness, dancing, listening to music, playing
instruments, cooking, etc.). Humor was one of the most frequent and widely used
strategies in an attempt to keep perspective, deal with the seriousness of the situation
and make the day-to-day more bearable. Humor is cultural: it varies from one country to
the next and is part of the idiosyncrasies of a culture. It is deemed a particularly important
feature of the Spanish personality. During the COVID-19 crisis, the main means or
channels of communication were social networks. Throughout the confinement period,
there was an excessive flow of humorous memes concerning Coronavirus and related
shared experiences during the National State of Emergency decreed by the Spanish
Government. The memes draw on irony, ingenuity and creativity to make a difficult and
stressful experience more bearable. In this paper, a qualitative methodology based on
ethnography research is used and ethnographic fieldwork is carried out on the memes
disseminated through WhatsApp during the lockdown period experienced in Spain (14
March to 21 June 2020). The memes are considered to be an example of Netlore, digital
contemporary folklore, and a theoretical framework on memes and humor is presented
that discusses its different functions in order to channel grief, fear and suffering or to
play down specific situations. A corpus of 644 memes that have flooded social networks
are categorized and analyzed to witness how the Spanish have managed to bring out
their humorous and creative side in difficult times even as they have criticized political
decisions, let out their frustrations, described their new “normal” lives, interacted with
others and anticipated the future.

Keywords: COVID-19, humor, memes, WhatsApp, cultural studies, digital cultural
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INTRODUCTION

On 14 March 2020, a state of emergency was declared in Spain
due to the COVID-19 crisis. Surprisingly, and without warning,
citizens faced an unexpected situation: a pandemic for which
there was no precedent or instruction manual, and for which
society lacked not only material, but also mental, resources.
Coronavirus suddenly transformed the daily customs of a whole
planet as citizens in many countries were banned from leaving
their homes so as to avoid contagion and prevent worsening the
pandemic (Romeo, 2020).

Spaniards are eminently social beings, renowned for their
lively, friendly and outgoing character and their need for physical
contact as they relate to their peers in day-to-day life. Spanish
people spend much of their long day (they usually have dinner
at 21.30 or 22.00) outdoors, interacting with others and enjoying
the sun, favorable climate and natural surroundings. If the
circumstances allow it, they are also fond of staying out late at
night. The reader can imagine the distress Spaniards felt when
on top of the stress of living through a pandemic, they were
abruptly confined to homes that they were not accustomed to
spending so much time in. Social networks became the only
window to the world and they used them to relieve this lack of
physical contact, an alternative way to keep in touch with their
inner circle. Of all the gadgets and electronic devices, the mobile
phone was crowned as the indispensable tool, and video calls
and WhatsApps chats were the most popular communication
channels during the confinement.

The Coronavirus pandemic created a gigantic network society
(Castells, 2001), allowing individuals to develop their personal
projects and aspirations by crossing over material limits of
everyday life, both at home and work, thus creating networks of
affinities beyond geographical limitations.

Social networks became the space where a common and
familiar situation was shared to bring people together, and memes
were the type of message most shared. This is not a trivial fact
since one of the strategies most commonly used to play down the
seriousness of a situation is the use of humor and, in this context,
its purpose was to make lockdown more bearable. The memes
became part of daily life and left behind a real-time chronicle of
what took place. They showcased humor and creativity in difficult
times. Bustos (2016) states that Spain is “a democracy dedicated
to memes”1.

This paper explores a corpus of static online memes (we do
not include videos, audios or gifs in the study), compiled in
Spain, from 14 March to 22 June 2020, with regard to COVID-19.
This subject matter is explored using a qualitative methodology
and ethnographic fieldwork and the memes are categorized
to reveal which fears, concerns and experiences regarding the
Coronavirus crisis were addressed humorously. Romero de Vara
(2020) says that it is possible to analyze a specific event through
memes. In the last decade there has been a trend in research
and studies in the fields of Sociology, Psychology, Education,
Audiovisual Communication, Semiotics, Political and Cultural

1In http://www.elmundo.es/opinion/2016/01/22/56a129a1268e3ed2018b4575.
html

Studies, among others, centered on i-memes that support the type
of study presented in this article.

The results obtained suggest that sending memes is about
more than just entertainment, but rather a way of showing and
channeling fears, sharing distressing experiences, socializing, and
describing the “new normal” that Spaniards are facing from their
own perspective through humor.

THEORETICAL FRAMEWORK

Digital Memes: Structure and
Characteristics
Etymologically the term meme derives from the Greek Mimema
and means “what is imitated.” In its current meaning and
usage it comes from English and was coined by ethologist and
evolutionary biologist Richard Dawkins in 1976 in his book The
Selfish Gene (Arango, 2015) to refer to a basic unit of cultural
transmission that spreads easily among the population through
speech, writing, behavior or any other phenomenon that can be
imitated. This term is at the heart of a theory of cultural evolution:
“memetics.”

Based on this general definition, the term internet meme or “i-
meme” (Romero de Vara, 2020) has become popular to refer to
the specific cultural unit that comes to life through the internet.
The very nature of the internet, which allows information to be
shared on a global scale in seconds, has contributed to the vast
worldwide dissemination that memes have achieved today. They
are created and modified by any user and deal with any aspect,
situation or character anywhere in the world (Checa y Olmos,
2020). It is important to remember that in the 21st century, the
internet is the main generator of popular culture, a barometer of
what is fashionable.

Memes are artifacts of digital culture that offer information
about the culture that creates and distributes them through
multimedia text messages, video, gifs, etc. on electronic media
such as social networks, showing, in an ironic or satirical
tone, situations or everyday events in the life of the group of
people who share them.

The Royal Spanish Academy of Language (RAE) defines
meme as “Image, video, or text, usually distorted for caricatured
purposes, which is disseminated mainly through the Internet.”

According to Ballesteros (2016) the term meme is used to
refer to a verb or audio-visual composition, of a digital nature,
that is transmitted over the network, and susceptible to evolution
as it is transmitted virtually. Normally, they are jokes, phrases,
occurrences or funny comparisons that are laid out with little
elaboration to be broadcast on different social networks. Their
creation favors templatization (Sandoval, 2017), understood as
the use of design templates available on websites or meme-
generating Apps that facilitate their easy creation and justify the
aesthetics and similar designs they present. Some of the most
used Apps for memes are Meme Generator Free, Meme Producer,
Meme Factory, Memes for WhatsApp, Meme Creator, Memasik,
Mematic, Modern Meme Maker, Meme Generator Pro 2019.
These Apps allow the user to create a meme in seconds from a
predetermined bank of images to which text is inserted. These
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digital tools use programming routines called macros (short for
macroinstruction) and therefore fixed image memes are also
called image macros (García Huerta, 2014).We also find the term
memeplex to refer to a set or collection of memes.

Memes can be considered part of Netlore2, a term coined by
Brunvand (1998) to refer to contemporary folklore transmitted
over the internet. Netlore uses today’s digital media, including
the mobile phone, to exist and perpetuate itself (Cancelas-
Ouviña, 2010b). We can consider memes as a typology within
contemporary folklore together with urban legends, hoaxes,
mantras, jokes and chain letters among others. Shifman (2014)
supports this idea considering memes as “(post) modern folklore”
(p. 15). There is a website “Know your meme: http://www.
knowyourmeme.com,’’ that researches and documents i-memes
and viral phenomena. Founded in December 2008, “Know Your
Meme” is conducted by independent professional editorial and
research staff with the help of community members, contributing
to elevate these samples of new folklore to the status of Netlore.
There are currently several accounts and groups on social
networks such as Facebook, whose only interest is the publication
of memes, such as @Knowyourmeme, @iMemeflixx, @memes. . .

The most common form of memes combines image3 (photo,
illustration, and drawings) with text and/or emoticons although
other variants exist. According to their composition and design
they can be classified into three types: text memes, Text+image
memes and visual memes (Ballesteros, 2016 and Illustration 1 in
the Supplementary Materials).

As far as the format is concerned, there are simple memes
formed by a single image or text or the so-called “drakeposting”
which is the succession of several images forming a sequence
(Illustration 2 in the Supplementary Materials).

Most memes use Impact typography in white or comic
balloons over an image. It is also frequent to use emoticons to
complement texts. Many of them make use of the same image
base or template and modify the text while it is also common to
manipulate or modify existing images.

There are many authors who have written on the
characteristics of memes (Vélez Herrera, 2012; Coscia, 2013;
Ballesteros, 2016; Alarcón, 2017; Ruiz Martínez, 2018; Romero
de Vara, 2020) and this serves as a reference for this study. Here
is a list of characterizing elements that have been established for
memes:

(1) Anonymous author: we do not know who the creators of
the memes were. We read and share them without knowing
who created them.

(2) Brevity: A brief message is immediately and easily
understandable by the audience (Alarcón, 2017).

2Le Quellec and Motlow (1997) uses the term “Screenlore” instead of netlore to
refer to a modern popular folklore mediated by the cultural industries through the
screens of communication and information technologies.
3All the illustrations included in this work are indispensable since they constitute
the central axis of the study. Given the anonymous nature of memes that are
transmitted virally through the networks, it is impossible to know the authorship of
them and therefore to request any permission for their publication. We can attest
that the memes collected for this research have not been altered or modified by
faithfully reproducing the samples collected.

(3) Imitation: one of the most defining elements of memes
(Dawkins, 1976).

(4) Humor: use of humor as an essential element of the
message being transmitted.

(5) Ephemeral character versus longevity: usually memes are
created, distributed and deleted by individual users from
their devices, falling into oblivion. On the other hand,
on a collective level, they can endure on the internet
and become icons, in this case the opposite phenomenon
would occur, with longevity being a characterizing property
(Shifman, 2014). As Coscia (2013) points out, there are
memes that are rapidly becoming extinct and others that
survive because of their association with other memes.

(6) Digitalization: the i-meme is a digital work. ICTs allow its
digitalisation which facilitates its creation and distribution
through the internet and social networks.

(7) Immediacy: an event occurs and memes begin to be
distributed on social networks at the moment that
it is happening.

(8) Variation, selection and retention: in addition to being
shared, they are deliberately altered in the process: different
users re-appropriate and modify them to suit their
particular communicative needs (Ruiz Martínez, 2018).

(9) Current affairs: memes tend to focus on current and
fashionable subjects.

(10) Everyday life: memes usually portray everyday events.
(11) Relevance: the contents must have meaning or certain

relevance for a specific group or for society as a whole in
order to capture their attention (Vélez Herrera, 2012).

(12) Viral phenomenon: faithful copies of the i-meme replicated
and shared easily (Romero de Vara, 2020). Large-scale and
fast replication.

(13) Intertextuality, defined as a relationship of co-presence
between two or more texts, that is to say, as the effective
presence of one text in another (Genette, 1989). In the case
of memes there is the copresence of images and elements
of popular culture that are easily recognizable.

(14) Juxtaposition of provocative, bizarre or unconventional
images in the same meme (Ruiz Martínez, 2018).

(15) Democratization in the production and distribution of
satirical occurrences. A priori, anyone can design memes
(Ballesteros, 2016).

(16) Multilateralism: memes are distributed in all directions
with a great capacity for interaction.

(17) Poor design: From a graphics point of view, memes do not
pay much attention to aesthetics: typographies and image
quality are not taken care of and spelling mistakes abound
on many occasions (Carpio-Jiménez et al., 2020).

Knobel and Lankshear (2007) believe that the three
characteristics that would ensure the success of a meme would
be firstly humor, followed by intertextuality with references to
popular culture and juxtapositions of shocking and surprising
things as a third element. Davidson (2012) in turn considers
that for a meme to be successful it has to be communicable and
malleable which would guarantee its dissemination: firstly in a
spatial sense (many people disseminate it), and also in a temporal
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sense (many people reappropriate it and are able to find new
meanings and uses for it), so the meme would remain in time
and not go out of fashion.

As far as users are concerned, a distinction can be made
between people who create content that is disseminated on
social networks (creators) and users who consume and share it
(consumers and distributors). It should be stressed that memes
are produced by a minority but are shared by a large mass.
It is assumed that imitation is an essential feature in meme
context although a phenomenon called “plagiarism effect” can
also be observed between memes, in the sense that identical
memes appear with the same message and idea, which have been
designed differently by the creators or re-creators. Memes are
deliberately altered, appropriated and adapted by users according
to their communicative intentions. The receivers feel free to
appropriate, reproduce and modify them freely due to the fact
that imitation is one of the key features for memes (Illustration
3 in the Supplementary Materials):

There is a hybrid category of users: “the prosumers” who
are those with a dual role: producer and consumer of content.
(Islas-Carmona, 2008).

HUMOR AND CREATIVITY IN TIMES OF
COVID-19

Of all the elements that make up memes, humor is the
most characteristic and the one that best defines it. It is the
differentiating feature with respect to other messages with a
similar design that are spread through social networks. Cassany
(2019) highlights this character of i-memes when he states that
the purpose of these messages is usually to joke about current
events: parodies, ironic comments or humorous exaggerations.

Humor is a characteristic of the human being that manifests
itself continuously in daily life; however, not everyone has the
same sense of humor and find the same situations funny. As
González (2010) states, humor is a phenomenon of complex
analysis and almost impossible to define because, apart from
the personal aspects, it also requires historical, cultural and
linguistic knowledge of the society in which a certain act
of humor is inscribed. Whilst this paper will not delve into
terminological issues establishing definitions of humor, laughter,
parody, irony or satire, broadly speaking, humor will be
simplified as everything that is capable of provoking hilarity:
making us smile or laugh openly.

Based on the four types of humor proposed by Checa y
Olmos (2020): (1) White or word humor, (2) Black humor, (3)
Nonsensical humor, and (4) Graphic humor, we will define only
graphic humor as this type best fits the humor contained in
the memes. Checa y Olmos (2020) define graphic humor as a
means of expression in which through drawings – sometimes
without the aid of words – one plays with ideas and satirical or
ironic intentions.

It is also necessary in this study to consider the differentiation
between local humor and universal humor. Local humor is
linked to a certain spatial and socio-cultural context. The
humorous material arises from anecdotes, situations, facts or
sayings that have taken place in that context, and would not

make sense outside that context. It requires a specific complicity
between the members of the community referred to with
that humor. Universal humor is a humor without limits or
barriers; it is an “exportable” humor of permanent effectiveness,
easily understood by a wider audience (Illustration 4 in the
Supplementary Materials).

The term “contingent humor” should also be clarified. It
emerges from the context determined by the media and is usually
political or social, often based on anecdotes, situations, facts or
sayings reported by the press. Ephemeral by nature, it is a flower
of a day that cannot last in a repertoire due to its rapid loss
of validity. It is therefore more or less improvised, and for this
reason it is not usually very elaborate or ingenious. Instead, it has
the virtue of serving as a more or less critical showcase for current
events. It is usually, although not necessarily, local humor. The
dual character of contingent and local limits its understanding
and effectiveness to the time and place in which it occurs; in
that context it is quite assured of success, but outside it does not
work. According to this definition, memes clearly present a type
of contingent humor.

González (2010) proposes five main functions of humor:
aggressive, sexual, social, defensive and intellectual. Memes have,
without a doubt, a social function as their objective is to establish
relationships and links between people. Ziv (1984) qualifies
these functions of humor and specifies them by establishing five
functions that are in line with memes and the proposal presented
in this research: (1) Escape valve for social taboos, (2) Social
criticism, (3) Consolidation of belonging to a group, (4) Defense
against fear and anxiety, and 5. Intellectual play.

Martin et al. (2003) propose the idea of styles of humor, these
being understood as the way in which people use humor. The
styles of humor that they propose are: affiliative, self-enhancing,
aggressive and self-defeating. Of these four styles of humor the
ones that fit into the focus of this paper are the affiliative and
the self-enhancing. Affiliative Humor is related to telling jokes,
making playful and well-intentioned jokes, with the desire to
relate to others, entertain and facilitate relationships. It is related
to extroversion, interpersonal attraction, self-esteem, satisfaction
with relationships and, in general, with positive feelings and
emotions (Mendiburo and Páez, 2011). Self-enhancing humor
refers to a humorous view of the world, in which the desire to
be surprised by life and to maintain a humorous perspective on
things prevails. It would be the closest measure to humor as a way
of coping, since it allows distance to be kept from the stimuli that
stress or generate problems (Lefcourt et al., 1995). During these
months Spanish people have distanced themselves from COVID-
19 and have related with their equals through an affiliative and
self-enhancing humor.

Although humor is a universal human experience, people of
different societies perceive and use humor differently (Martin,
2007; Yue, 2010). There is nothing more characteristic of a
people than the different manifestations of their sense of humor
(Cancelas-Ouviña, 1997). Humor is a way of perceiving reality
and depending on the culture we belong to, we will experience
it in one way or another. Although it would be daring to classify
humor in watertight compartments, creating national stereotypes
about it, we must not forget that each country has a more or less
generalized way of perceiving reality and of giving a common
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FIGURE 1 | Benefits of humor based on Mathew and Vijayalakshmi (2017).

response to the things that make you laugh and amuse you
(Cancelas-Ouviña, 2010a). For this reason, this research analyses
how the Spanish society has perceived this health crisis from the
perspective of humor (Figure 1).

Humor goes hand in hand with creativity. Mathew and
Vijayalakshmi (2017) outline the benefits of humor at different
levels: individual, group and organizational; highlighting
creativity as one of the benefits of humor at the individual level
and establishing a clear link between them.

According to Mathew and Vijayalakshmi (2017) there are
numerous studies documenting the close relationship between
humor and creativity. In turn, Carbelo and Jáuregui (2006) point
out that humor stimulates creativity because it allows us to get
away from problems, free the mind of unnecessary thoughts
and emotions, and see things from new and unexpected points
of view. A sense of humor brings out the funniest side of any
situation, even a sad one, because it looks as it from an angle that
makes us smile or laugh. It is essential to think creatively both to
create and to perceive humor (Torres de Sánchez, 2009).

Memes show the inexhaustible creative ingenuity of society
which, using humor in all its variables, (satire, irony, sarcasm,
jokes, mockery, nonsense, caricatures, the absurd, puns, and
parody) is capable of echoing ideas and feelings shared by society,
of relativizing the conflicts, tensions and discomforts of everyday
life and of distancing oneself from them. They also serve to
criticize political decisions without bitterness or aggressiveness.
This penetrates society quickly and attracts the attention of a
broad social base. Every culture has its own sense of humor and
Spanish humor is especially creative because it is witty, responsive
and requires quick thinking.

The meme is a creative tool, as the creator gives free
rein to his or her imagination, creative spark, and on many
occasions plays with humor to make us aware of a fact, awaken
our lateral thinking and bring us closer to reality from a
different perspective.

There are certain features of humor that make a meme
especially creative and clever. Taking into account that this
research seeks to select creative samples to be included in the

second part of this research, here is a list of humorous elements
that contribute to a meme’s success:

- Unexpected relationships between situations
and characters.

- Intertextuality.
- Inclusion of famous characters of the popular culture.
- Intelligent juxtaposition of images.
- Absurd hypotheses.
- Original metaphors and comparisons.
- Surprising facts.
- Play with double meanings of words.
- Use of language games: homophony.
- Hyperboles.
- Anachronisms.

Here is one specific example of a meme that can be
analyzed to explain the creative process involved in meme design
(Illustration 5 in the Supplementary Materials).

In this meme, intertextuality and the inclusion of famous
people are used creatively. This sample exemplifies, in a funny
way, the ravages that the passing of weeks in confinement wreaks
on people. To do so, it plays with the physical resemblance of
four famous people: the footballer Griezmann (1st Week) and
the epidemiologist Fernando Simón (2nd week). The creativity
lies in looking for images that reflect those physical resemblances
that are recognizable to everyone but which show the ravages of
time by presenting characters who are less and less physically
favored (3rd Week: actor Marty Feldman and 4th Week: Actor
Quique San Francisco) The creator plays with intertextuality and
resorts to popular culture (football and film culture) to find the
references with which to compare Fernando Simón, who is the
main protagonist of the meme.

OVERVIEW OF THE RESEARCH

Bañuelos and Pérez (2020) present three research approaches in
relation to the study of memes:

(1) Studies that work on definitions, typologies and
classification of memes.

(2) Specific studies that analyze memes in relation to humor,
irony and their contents.

(3) Studies that analyze the behavior of memes according to
their fundamental features and the effects of them going
viral through social networks.

This research would be framed in the second line
of investigation based on the works of Knobel and
Lankshear (2007), Burguess (2008), Ballesteros (2016), Vesga
(2016), Alarcón (2017).

This article presents a descriptive-interpretative study on the
way the Spanish viewed Coronavirus using memes disseminated
via WhatsApp. It follows a qualitative methodology with a
digital ethnographic approach and socio-cultural perspective
(Hine, 2004, 2005; Ardèvol and Gómez, 2012; Ballesteros, 2016;
Romero de Vara, 2020). First, a case study (Yin, 1989) is carried
out examining the behavior of those involved in the study
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when sharing and receiving memes. Subsequently, these digital
artifacts are analyzed, focusing exclusively on online memes of
a static nature.

The following research questions are studied with the aim of
discovering, through these virtual popular folklore samples, the
characteristic features of the memes produced in Spain during the
pandemic:

(1) What do Spaniards laugh at and what makes them laugh in
these difficult times?

(2) Which characters have the greatest presence in the
COVID-19 memes in Spain?

(3) What elements of popular culture are most recurrent in
these memes?

Selection criteria for corpus:

(1) Linked to the COVID-19 crisis.
(2) Geographical context: Spain.
(3) Humorous nature.
(4) Language: mainly Spanish or co-official languages

(Catalan, Galician, Basque, or Euskera).
(5) If they are only visual memes, they must contain elements

or characters from Spanish culture.
(6) Medium: whatsApp and Internet (Google).

For the selection of the corpus, the social network WhatsApp
was selected because, although the memes are also widely
spread by Facebook, Twitter or Instagram, it is the multimedia
messaging application chosen most often by Spaniards4.
WhatsApp messages are characterized by a rapid exchange of
information capable of generating continuous data flows that
are exchanged simultaneously in different chats, which makes it
particularly suitable for this research (O’Hara et al., 2014).

This choice is also conditioned by the need to monitor the
sample in a short time and to investigate an event at the same time
that it is taking place. Furthermore, isolation during lockdown
did not facilitate the use of other research instruments that
required social contact such as interviews or focus groups.

Therefore, a methodological approach was selected to obtain
our corpus from four sources and compile 644 memes regarding
COVID-19 in Spain, providing enough material for analysis. The
sample is classified into two large groups according to the way in
which the samples were obtained:

Group 1: Memes obtained through interaction with the
researcher5 in real contexts through the mobile phone, enabling

4According to the Centro de Investigaciones Sociológicas (CIS) Barometer of
July 2020, 91.8 percent of Spaniards have a mobile phone and according to
the Barometer of 2016, 98.1 percent of users choose WhatsApp for multimedia
messaging.
5No individual informed consent has been sought from study participants because
it was vital that they were unaware that this research was being conducted so
that they would not intentionally contaminate and alter the process of Netlore
transmission. However, we emphasize that no personal information or data has
been requested that would infringe on their privacy. We simply collected the
memes that were sent to the group, focusing on the meme and not on any
of the subjects, always protecting their anonymity. We have respected the Data
Protection Act at all times. After finishing the research period (March-June) we
informed them in the chats offering to show the results of the study. This research
follows the ethical code of the University of Cádiz (Spain) (https://www.uca.es/wp-

the whole diffusion process to be observed in addition to the
immediacy with respect to the events, the reception and reaction
of the recipients and the capacity of the memes to go viral, since
sometimes the same meme arrived simultaneously via several
different groups.

Within this group we differentiate:

1.1. Memes from 17 different WhatsApp groups. There were
283 participants in these WhatsApp groups or chats and
they share interests or have a common bond regardless of
their degree of proximity or familiarity.
The researcher has been interacting within these groups on
a regular basis by capturing and collecting the samples over
the past few months. These groups are very heterogeneous
in terms of age, sex, political ideology, function of the
group, professions, degree of kinship and relationship,
belonging to different geographical areas in Spain, etc.
There are two groups of university teachers, two groups of
primary school teachers, two groups of parents of teenagers
at different school ages, several groups with different
relatives from different parts of Spain, a group with health
personnel, several groups of friends, a group of leisure
activities, a group of researchers, a group of social activists,
a group of cultural gatherings, a mindfulness group, a
religious group, a group of work colleagues.

1.2. Memes via WhatsApp received privately sent by friends,
acquaintances and colleagues with whom the researcher
maintains individual contact.

Group 2: Memes from the Internet:

2.1. Compilation of national online press memes to obtain
a global vision of the phenomenon. This selection was
conditioned by the editorial line of the different Spanish
newspapers: national press (El País, La Vanguardia, ABC,
El Confidencial, El español), sports press (As, Marca,
El Desmarque), local press (Diario Sur). The online
newspapers made a previous selection of the memes they
included in their different articles.
It is worthwhile to mention that El País newspaper, in
its digital edition, has a section called “Verne” about the
internet and social networks that dedicates a space to show
and comment on the most popular memes of the moment
<http://verne.elpais.com>.

2.2. Searches in google using the keywords “Covid-Spain”
combined with different themes such as “masks,”
“vaccines,” “overweight,” etc. provided a large volume of
memes that came to swell the corpus obtained by the three
previous sources.

A significant number of messages about COVID-19 have been
excluded from this corpus because although they share the meme
format, they were not of a humorous nature or were limited to:
1. Disseminate information on the disease and its prevention, 2.

content/uploads/2017/01/Código-Ético-UCA.pdf), and that having not studied
the subjects, but showing the product of an interaction (meme) of the researcher
with her family and social nucleus, we consider that it is not being experimented
with human beings.
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Recognize and appreciate the work of healthcare personnel and
State Security Forces and Corps or highlight the good behavior of
different social groups, 3. Show their opposition to the policies of
the Spanish Government.

From the analysis of this corpus we have gone deeper into
the humorous memes shared by a whole country during the first
wave of the COVID-19 to draw conclusions. Despite the existence
of all this humorous, funny and carefree material, this does not
imply that Spanish society has been insensitive to the pain and
harshness of the pandemic, nor has it been distant from the reality
of the situation.

Timing of the study:
The search was limited to the period from 14 March 2020 to

21 June, when the state of emergency in Spain ended. This period
is divided into three consecutive phases: (1) Confinement (14
March to 2 May), (2) Relaxing of restrictions (2 May to 21 June),
3. The new normal.

ANALYSIS OF THE COVID-19 CORPUS
MEMES IN SPAIN

The analysis of the corpus is split between the transmission
process and the finished products:

(1) The transmission process: analysis of the behavior
of WhatsApp users who share the memes during
confinement in Spain. Case study on the behaviors of the
research subjects.

(2) Analysis of the memes collected during this period.

Case study on the behaviors of the research subjects.
Firstly, this research focuses on the description and analysis

of the human behavior observed in the 17 WhatsApp groups
(283 people) that served as information sources, as the process
of transmitting the memes is an element worthy of analysis in the
COVID-19 crisis. The researchers did not report at any time that
the research was being carried out so as not to interfere with the
actions and interventions of the participants and the researchers
limited themselves to interacting normally.

Observed behaviors will now be discussed. On the first day of
confinement, March 13, there was a kind of collective hysteria on
social networks. All sorts of messages were incessantly sent in an
attempt to encourage, help, keep in touch, with memes taking a
prominent place. This attitude is echoed by Checa y Olmos (2020)
when they state that human language is different from other
languages in that it is capable of combating hysteria with humor.
In that first week, society was dependent on social networks
as a palliative for the lack of physical contact, and memes
undoubtedly became indispensable in the daily lives of many.
Forwarding a meme is like telling a joke, sharing something that
makes us laugh and that we think will also make the recipient
laugh, and in the early days of lockdown, they were used to
encourage others and in turn encourage the sender.

During the confinement, humor acted as a “Wellness Pill”
(píldora de bienestar) (Ballesteros, 2016), as it was a brief stimulus
that took the recipient out of the emotional impact of quarantine.
It was a placebo for difficult moments. This would perhaps

explain the excessive sending of memes in the first few days.
Palacios (2020) states that humor is the candy to relax from
this roller coaster of emotions. Memes worked, in Palacios’
words, as “sweetened pills” (píldoras edulcoradas) with the same
effect as candy, and although humor cannot bring about a total
change of mood, it can help you relax and disconnect from
that emotional rollercoaster. Although reality did not change,
it helped in the process of assimilation, releasing tension and
dealing with uncertainty. In these early memes the Spanish
people laughed, mainly, about their habits of mass shopping for
supplies to cope with confinement and about what their new
life was like. Let us not forget that laughter and smiles have a
healing effect. Experts say that humor is a good therapy (Gardner,
1981; Porterfield, 1987; Martin and Dobbin, 1988), the brain
releases endorphins and catecholamines, hormones associated
with pleasure and happiness, it raises our spirits, helps us fight
stress and strengthens the immune system, among other benefits
(Urroz, 2005). As Sola-Morales says (2020) “humor through the
Internet (...) emerges as an antithesis of fear, medicine for the
soul, and as a political tool of struggle and social criticism” (p. 34).

It is noticeable to mention that the same meme (especially
the scatological ones, or ones with religious element, or political
bias) had an unequal effect among the members of different
groups. In one group they produced a lot of laughter and were
well received, and in others they produced rejection (either they
were responded to with an emoji of rejection or there was no
interaction with the meme).

Examples of religious memes that hurt the sensibility of some
Catholics and were not well received in some chats are included
below (Illustration 6 in the Supplementary Materials):

When the meme was good, it was transmitted quickly,
reaching almost all the groups at once. In turn, it was common
for the news to echo those fashionable memes that had spread
throughout the country, making them newsworthy which in turn
made them spread even faster (Romero de Vara, 2020).

Another interesting point is the selection made by the receiver
prior to the reshipment. “Resend” is a subjective act that implies
the recognition that something is funny and we believe that the
person who will receive it will also find it comical, although
sometimes this is mistaken, since the perception of humor is very
personal and can sometimes be an object of conflict because it can
even annoy others. People select content based on whether or not
it fits their way of thinking or interpreting reality. When a meme
is sent, it can be considered as a kind of quotation, the sender
takes the meme as a subjective reflection of his or her worldview,
which by forwarding it is shared by the sender. This selective
process is easily observed when you belong to many WhatsApp
groups simultaneously. Within the groups, different roles are also
assumed: there are people who are more active and tend to be
the ones who send the most memes (the Informants)6 while there
are some very passive members who neither share memes nor
give any feedback (Lurkers7 or Dippers8). Curiously, the most

6They send the latest memes like the students who always raise their hand first in
class.
7They look at what the others say, but they hardly participate.
8They access from time to time, without going on sometimes for days or weeks.
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active members are those who are also the funniest, liveliest and
most outgoing in personal relationships. In groups with similar
political ideologies, certain memes were shared that would not
be well received in other groups. The parents’ groups focused
more on memes related to the attention and care of children in
COVID-19 times. The same was true of the groups with some
kind of work relationship. Each group filtered and shared those
memes that had in common the point of union or purpose for
which the group had been constituted.

April 7, 2020 marked a turning point in meme forwarding,
as the company that controls WhatsApp took the decision in
the midst of the COVID-19 pandemic to limit the forwarding of
messages globally in order to reduce the overwhelming increase
in forwarding at that time and to avoid hoaxes, fake news and
messages that could contribute to misinformation. This decision
caused a great deal of general unease in the country because in
addition to being closed off, people perceived that they were now
limited in their only means of expression at that time, social
networks, and in particular, WhatsApp. There was a movement
that proposed Telegram as an alternative channel to WhatsApp
for communication, but it did not take hold and WhatsApp
continues to have primacy. We were able to observe a drastic
drop in the reception of memes and also how the general
mood was negatively affected by this situation. Contacts were
perceived to be increasingly sad, pessimistic and crestfallen, and
they interacted less in chats. The groups were only reactivated
when there was a change, a new extension, a phase in de-
escalation, an unwise government instruction. However, as the
messages had to be sent individually to each group and not
collectively, the messages were more carefully selected and sent
out, without a doubt, less.

This decrease in memes was gradual and less and less memes
were received to the point where there are groups that are
practically inactive since the new normal began and people
started to go out and take up their lives again.

At the beginning of August 2020, the researcher asked the
groups if they kept COVID-19 memes and if they could forward
them. The answer was the same in all groups: they did not keep
them. This served to corroborate the ephemeral nature of the
memes. They are received and deleted. It does not make much
sense to store images that occupy memory and that are not going
to be used again. Perhaps the memes that reach our mobile
phones do not last physically, but their effects and the memory
do, since we sometimes comment on them as examples, since
some of them become part of the collective imagination.

ANALYSIS OF THE CORPUS OF MEMES
COLLECTED IN SPAIN

This study included the following phases: collection (informants
and search in networks), categorization into thematic typologies
and analysis of the memes. The memes serve as a logbook of what
was experienced over a specific period and a storytelling model
was used to order them and select which events had the most
impact in that specific period.

The memes were collected over 3 months by four sources as
explained in the methodology section. Based on their analysis, an
attempt has been made to characterize the humor shared by the
Spanish population in relation to COVID-19.

The huge amount of memes has been classified to represent
the topics observed. There may be cases where memes are in more
than one category (Supplementary Table 1).

The main topics (Storytelling) found in the corpus on the
Coronavirus crisis can now be analyzed to show how Spaniards
have used humor in difficult times to express themselves.

COVID-19 in Spain had its own soundtrack, the song
“Resistiré”9 (I will resist) by the Dúo Dinámico, its own motto
“Stay at home” and its symbol, a rainbow. On Friday 11
March the popular initiative #QuedateenCasa (StayAtHome) and
#FrenaLaCurva (FlattenTheCurve) were launched and reinforced
from the main media in the country. In the same vein, the
Ministry of Health launched a crisis campaign with a series of
contents in the media and also on digital platforms, trying to
raise awareness through the hashtag #EsteVirusLoParamosUnidos
(WeWillStopThisVirusTogether). Many memes have featured
these emblems. The applause in windows and balconies at 8 p.m.
was established on the second day of confinement and continued
until the end of the whole process.

With regard to COVID-19 media personalities in Spain,
undoubtedly, the epidemiologist Fernando Simón, director of the
Spanish Coordination Centre for Health Alerts and Emergencies,
is the face of Coronavirus in the country. Every day he was
on television explaining the evolution of the virus. He gave the
figures and, using a very didactic and approachable language,
explained everything about the virus. Given the nature of some
of his interventions and the examples used, his messages have
been described as “simonadas” (Simonisms). His fame in Spain
is widespread and he has featured in a large part of the memes on
this subject. Rubio (2020) states that Simón has become, meme
by meme, an icon of pop culture on the Internet10 (Illustration 7
in the Supplementary Materials).

The President of the Spanish Government, the Socialist Pedro
Sánchez, has been another face of the crisis. He made lengthy
speeches popularly known as “Aló Presidente” to explain the
measures on television, which were the subject of many memes
after each appearance. The memes offer a veiled criticism of the
government’s management, the perceived lack of foresight and
organization and the lack of effectiveness of the measures adopted
(Illustration 8 in the Supplementary Materials).

The first few days, the Spanish population raided the
supermarkets to stock up on food. One of the most surprising
bulk purchases, and for which no explanation has yet been found,
was toilet paper, and this also featured heavily in the memes
(Illustration 9 in the Supplementary Materials).

Another recurrent theme was the putting on of weight,
resulting from lack of exercise and excessive food intake. Most
Spaniards gained weight during the confinement either due to
eating out of boredom or anxiety, because they had more time
to cook, or, if the lack of flour and yeast in the supermarkets was

9https://www.youtube.com/watch?v=DpQyuMPrhog
10https://verne.elpais.com/verne/2020/05/08/articulo/1588930677_213430.html

Frontiers in Psychology | www.frontiersin.org 8 April 2021 | Volume 12 | Article 611788373

https://www.youtube.com/watch?v=DpQyuMPrhog
https://verne.elpais.com/verne/2020/05/08/articulo/1588930677_213430.html
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-611788 March 26, 2021 Time: 18:6 # 9

Cancelas-Ouviña Spanish COVID-19 Memes: Humor and Creativity

anything to go by, because they suddenly became fond of baking
(Illustration 10 in the Supplementary Materials).

Another issue that worried Spanish citizens was the lack of
sanitary material (tests, masks, protective material). A batch of
COVID-19 tests was purchased from China which turned out
to be defective. This was another source of funny jokes, hoaxes,
pranks and tricks on social networks. The lack of PPE (Personal
Protective Equipment) for health workers was the subject of
many memes. They focus, with irony, on the lack of confidence
the population had in the ability of the government to provide
the necessary equipment for health workers. It is necessary to
explain that the acronym for PPE in Spanish is EPI (Equipo de
protección individualizada) and that the name for the character
of Sesame Street, Bert, in Spanish is EPI too (Illustration 11 in
the Supplementary Materials).

Spanish citizens are social beings, they spend a lot of time
in the street and living in confinement was a challenge. Many
memes made jokes about the picaresque used in order to go
for walks: one of the main excuses was to walk the dog as
this was allowed by the government (Illustration 12 in the
Supplementary Materials).

Working from home, video calls even to the doctor and online
teaching all became the norm and memes reflected that reality.
They provided many laughs as citizens shared a common reality,
even though it was also often a source of much stress and anxiety
(Illustration 13 in the Supplementary Materials).

Popular festivals and traditions are strongly rooted in Spanish
culture and citizens enjoy participating in them. COVID-19
caused many of these festivals, such as Holy Week (Semana
Santa), the Fallas of Valencia, the Sanfermines, the Feria de Abril,
and El Rocío to be canceled and there were memes to reflect this.
The suppression of these festivals had a great impact socially and,
for many Spaniards, it was a source of great sadness. To alleviate
the situation, the government, when announcing the suspension,
spoke in principle of postponing these festivals until autumn, not
of canceling them, although in the end they were never held.
This particular group is made up of images provided by the
creators (photos or illustrations) and they do not come from the
image banks of the Apps to create memes since they are very
local and specific events (Illustration 14 in the Supplementary
Materials).

Taking care of children during COVID-19, reconciling family
and work life and homeschooling have been others topics
including in the corpus. In some cases, grandparents had to
help many families and the memes satirized the situation of
them as babysitters (Illustration 15 in the Supplementary
Materials).

The mask became an indispensable part of our outfit and many
memes have been dedicated to it. In the beginning, getting a
mask was a risky sport and many memes portrayed the ingenious
solutions to alleviate the shortage. On returning to the new
normal, we had to pay attention to our physical appearance
and all the aesthetic issues we had neglected such as hair care,
eyebrows and hair removal. The new normal worried us and the
social distancing, masks, hand washing with hydroalcoholic gels,
gloves and the vaccine now became the main meme protagonists
(Illustration 16 in the Supplementary Materials).

DISCUSSION

In the corpus analyzed, the characteristics included in the
theoretical framework of this study are present: humor,
intertextuality, juxtaposition, templatization, current events and
everyday life, and the viral nature. Humor is the predominant
element. According to Romero de Vara (2020), sarcasm, humor
and parody have got a huge potential to convict, influence and
condition the decisions of those who are exposed to them. It is
worth emphasizing that the meme creators in this context have
known how to describe reality with ingenuity.

In light of the data collected, we can conclude that the
category most represented in the sample deals with the political
leaders that have managed the crisis. 11.52% of the memes were
attributed to this category, followed by the virus and its effects
(9.68%). Life in lockdown and purchases and supplies is also a
prominent group (8.60%).

According to social networks, the celebrity of Coronavirus
in Spain was undoubtedly Fernando Simón, who became a
popular culture icon with a legion of followers on social networks,
followed by the Prime Minister Pedro Sánchez and to a lesser
extent the Minister of Health, Salvador Illa. The Vice President
of the Government, Pablo Iglesias and the Minister of Equality,
Irene Montero were also the subject of several memes.

Local customs, festivals and traditions have been reflected in
the memes, assuming with some regret that in 2020 they would
not be celebrated. There is a group of memes about Seville’s Holy
Week that are only relevant to a very specific population.

Memes encourage forms of intertextuality by combining
elements of popular culture and references to politics to
emphasize the dynamics of the real and virtual world (Shifman,
2014). They are strongly linked to popular culture (Brown, 2009)
or, more specifically, to mass culture (Carroll, 2002). There are
icons and international characters from popular culture such
as the Simpsons, Julio Iglesias, Rambo, Will Smiths, Darth
Vader, Sean Penn, Bert (Sesame Street), the Girl from the
Exorcist, Masada, Queen Elizabeth II of the United Kingdom,
Pope Francisco, Mr. Bean, Batman, Sheldon Cooper, Marty
Feldman, Michael Jackson, Superman, Barbie dolls, Maranon,
the Joker, Antoine Riemann, Gollum, John Travolta, Arnold
Schwarzenegger, Marty and Brown from Back to the Future
which appear recurrently in these COVID-19 memes.

There is also a large group of memes with a transtexual
character that use pictorial works creatively to make comparisons
and humor. Paintings by Diego Velázquez, Francisco de Goya,
Fernando Botero, Vicent Van Gogh, Leonardo Da Vinci or
sculptures by Michelangelo or the Vigeland Park have served
to parody the crisis of COVID-19. This use of art in memes is
especially creative and there is a group of memes in this line
worthy of future analysis.

Although there are some memes that, if translated into other
languages, could be extrapolated since COVID-19 is a worldwide
pandemic, 75% are very local because they feature Spanish
characters, satirize situations experienced in Spain, criticize
actions of the Spanish government, reflect typical Spanish
habits and behaviors, or make comparisons with advertisements,
television programs, songs or characters from Spanish popular

Frontiers in Psychology | www.frontiersin.org 9 April 2021 | Volume 12 | Article 611788374

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-611788 March 26, 2021 Time: 18:6 # 10

Cancelas-Ouviña Spanish COVID-19 Memes: Humor and Creativity

culture. This would make them difficult to understand for people
of other nationalities. Likewise, there are memes starring Spanish
TV presenters, Iker Jiménez, Pedro Piqueras and Jordi Hurtado,
members of the Royal Family including Queen Letizia and Queen
Sofía, the humorous character “la vieja del Visillo” or Torrente,
the president of Real Madrid, C.F Florentino Pérez, the bullfighter
Curro Romero, the motorbike rider Mark Márquez, the former
Spanish dictator Francisco Franco, the pop singer Sergio Dalma,
the actor Quique San Francisco, and comic characters Mortadelo
and Filemón. There is an allusion to the boy with the drum
from Spain’s Got Talent11, to Cofidis, to the “in-love” girl in the
advertisement for Pizza Casa Tarradellas or to supermarkets such
as Mercadona or shopping centers such as El Corte Inglés. For
humor to be given and perceived, it is essential that the receiver
masters all the codes and has all the information so that it is
relevant and the irony, satire, wordplay, metaphors, comparisons,
or witty ideas can be perceived and understood, in the hope to
provoke a smile.

But the main protagonist of these humorous memes is “the
us in confinement,” the common people, the community that is
living this experience and that seeks ways to escape in order to
de-dramatize and relativize the seriousness of the situation and
see it from a distance by presenting a known, familiar and easily
recognizable reality in a different light.

The way in which the government has managed the health
crisis has provoked an inexhaustible source of memes, especially
with regards to the lack of medical equipment and the relaxing
of restrictions. The meme has been used as a tool to show social
weariness regarding the problems faced and the discontent of the
Spanish people who parodied everything they were experiencing.
The population in general, and young people in particular, assert
their opinion with satire and irony through the memes. A great
deal of attention is given to the perception of unwise management
by the government, the continuous changes of opinion by leaders
and a perceived lack of means, resources and foresight to face the
crisis. Despite this, the population is generally thought to have
patiently abided by all the rules, only expressing its discontent
through social networks.

A certain amount of animosity towards the people of Madrid,
who are the subject of many memes, has been detected in the
memes. Madrid was one of the major centers of the disease
during the first wave of COVID-19, and the inhabitants of other
towns and cities objected to the idea that people from Madrid
should be able to move around the country and thus contribute
to spreading the virus.

“Portmanteau”12 words for new situations have been observed
such as neologisms like “covidiota,” “Balconazi” “confitamiento”
o “cuarenpena” 13 are reflected in some memes.

11Hugo Molina, 3 years old, was the winner of Spain’s Got Talent (December 2019)
for his drumming skills.
12A portmanteau word is a combination of two words or morphemes, and their
definitions, into a new word.
13Covidiota Covidiot (Covid + idiot) a person who commits irresponsible acts
that harm others: ignores social distancing, does not respect rules, does not wear
face-masks, etc. “Confitamiento” in allusion to the weight gained, in the absence of
physical exercise and given the intake of sweet treats. (Confitar + confinamiento)
(Sweets + lockdown). Balconazi (Balcony+nazi): Those who act as balcony cops

In the 644 memes corpus, there are only two that are
tangentially linked to football. This is surprising as this popular
sport is usually the subject of many memes in the country but
went almost unnoticed during the pandemic. This is perhaps
due to the suppression of the Spanish Football League and the
Champions League which meant that football was not in people’s
minds during those months.

When the meaning of a meme is understood, it can
meet some of our greatest human psychological needs by
making us feel safe and giving us a sense of belonging
to the community (Malo et al., 2010). Affiliative and self-
enhancing humor, fostered by memes, have a cohesive element
and during confinement they were used them to create the
feeling of being accompanied as a way of coping with the
isolation and physical distancing imposed. The meme was
very useful, socially speaking, because it was a form of
catharsis that helped release pressure and tension felt, and
sometimes served to channel anger and rage in the face of
the sense of powerlessness produced psychologically in a highly
complex situation.

CONCLUSION

This paper has presented a sample of Spanish humor,
a differentiating feature of the national personality,
reflecting the issues laughed at during the COVID-
19 health crisis in order to keep up spirits. The great
Spanish creative vein is displayed in the infinity of memes
that draw on occurrences and events experienced with
humor. As Lynch (2002) states “jokes and humor play
an important role in determining who we are and how
we think about ourselves, and how we interact with
others” (p. 425).

The humor of the memes collected in this research can be
defined as local, graphic and contingent with specifically social,
affiliative and self-enhancing functions.

We affirm that i-meme is a typology of netlore and that it
can be considered a manifestation of contemporary folklore.
It fulfills many of the characteristics of folklore (anonymous,
popular character, variants compatible with the transmission
process coexist, collective character...) with the only difference
being that transmission is carried out through the internet and
social networks.

This exhaustive analysis of a voluminous corpus demonstrates,
through social networks, that even when Spain panicked, it did
not lose its sense of humor. Taking things as they come with
humor, even if they are not to our liking, is a privilege for us
as intelligent beings. A multitude of situations, opinions and
emotions have been described, reflecting what was newsworthy
and going viral within a few hours. It is worthy to note that no

to insult people on the street because they think they are behaving inappropriately.
Cuarenpena (Cuarentena+pena) (Quarantine + sadness): The term refers to the
sadness of staying indoors during quarantine to avoid contagion.
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black humor about death was encountered in the memes, nor did
they refer to the nature of the victims, the sick or the cruelty of
the illness. Rather than refer to these areas, the Spanish focused
on revealing features of their new daily life.

As Hall (1997) states, the meme is capable of conveying
concepts, ideas or feelings and therefore is able to construct
meaning and communicate significance. During the COVID-19
crisis, the Spanish communicated small things that frightened
them, made them feel uncomfortable, things they missed, that
made them angry or caused them anxiety, and they tried to
diminish the seriousness of the situation with a smile. During
those months it was often stated that “I laugh so I don’t cry.” On
many occasions, laughter was directed at some absurd behavior
or at how ridiculous concerns of yesteryear seemed. Humor in
COVID-19 times had a cathartic, liberating, soothing and above
all healing effect. It became a psychological lifesaver in the hardest
and most difficult moments and the creative vein was exploited to
reveal the new normal through memes.

Future research could compile a systematic review of articles
published on this theme (Abidin, 2020; Carpio-Jiménez et al.,
2020; Flecha et al., 2020; Hussein and Aljamili, 2020; Kertcher
and Turin, 2020; Sola-Morales, 2020; Norstrom and Sarna, 2021),
analyzing how COVID-19 is viewed through memes in different
countries to see if there are some common aspects in the
memes circulating worldwide and to highlight the differentiating
elements by identifying features that cause the same reality to be
perceived differently.
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Outbreak in China: Taking the
Creative Publicity of Chinese Poetry
as an Example
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Guanxiong Liu 1,2 and Yi Wang 1,2
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Wuhan, China, 2 School of Psychology, Central China Normal University, Wuhan, China

When humans are confronted with an epidemic situation or a continuous natural disaster,

success depends largely on how critical information is conveyed to as many people as

possible, how individuals’ emotional experiences of the crisis are elicited, and how their

behaviors are directed going forward. Efficient publicity is key to successful epidemic

prevention and control. This study explores the role of creative publicity by comparing the

influence of creative publicity and general publicity in different periods of the COVID-19

outbreak in China. The effects of creative and general publicity differed across varying

periods of the COVID-19 outbreak. Specifically, compared to general publicity, creative

publicity had a significant impact on individuals’ emotional arousal in the early period

of the COVID-19 outbreak while it significantly promoted individuals’ emotional arousal,

behavioral regulation, and willingness to actively disseminate information in the middle

period. In the stable period of the COVID-19 outbreak, creative publicity performed better

than general publicity in regulating individuals’ behavior. On the other hand, general

publicity was more effective than creative publicity in regulating individuals’ behavior

and actively disseminating information about the epidemic in the early period of the

COVID-19 outbreak. In conclusion, creative and general publicity had differing effects

in different periods of the COVID-19 outbreak, which may relate to the characteristics

of the publicity format and people’s psychological conditions in different periods of the

COVID-19 outbreak.

Keywords: COVID-19, Chinese poetry, creative publicity, general publicity, periods

INTRODUCTION

The coronavirus disease (COVID-19) epidemic caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) was discovered in the city of Wuhan, China, in December 2019 and
spread rapidly around the world (Zhang et al., 2020). To effectively curb the spread of COVID-19,
China gradually implemented strict containment measures such as “Wuhan lockdown,” “home
quarantine,” “wear a mask,” and “maintain social distancing.” At the same time, countries
worldwide are also taking measures to prevent the spread of the COVID-19 pandemic and protect

378

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.600818
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.600818&domain=pdf&date_stamp=2021-02-12
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:zhouzj@mail.ccnu.edu.cn
mailto:zqbznr@ccnu.edu.cn
mailto:yulei19881987@mail.ccnu.edu.cn
https://doi.org/10.3389/fpsyg.2021.600818
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.600818/full


Jia et al. Creative Publicity in COVID-19 Periods

the health of their citizens. However, because of differences in
culture and values across countries, the forms of publicity differ,
whichmay result in varied public understanding, acceptance, and
implementation of “home quarantine” policies and, thus, greatly
affect epidemic prevention and eventual control. In China, the
COVID-19 outbreak began in Wuhan and spread rapidly across
the country. From the lockdown of Wuhan on January 23, 2020,
to the reopening of Wuhan on April 8, it took just 76 days to
progress from the COVID-19 outbreak to ultimately having it
under control. China’s success in fighting the virus is mainly
attributed to the adoption of strict containment measures and
movement restrictions to cut off virus transmission and the active
cooperation of the public. Effective publicity plays a significant
role in ensuring people clearly comprehend the real situation
of the COVID-19 pandemic, accept expert preventative health
advice, take the initiative to regulate their own behaviors, and
strictly implement various containment measures.

In our study, publicity is defined as the transmission and
reporting of information, policies, knowledge and other contents
under the guidance of official or authoritative departments.
Its main purpose is to give people access to knowledge and
information as much as it is to raise awareness and regulate
their own behavior (e.g., Ehrenberg et al., 2002; Yuningsih and
Suherman, 2020). Publicity can take the form of slogans, media
reports, etc. In this study, there are similarities and differences
between publicity and advertising. The main difference is the
ultimate purpose. The ultimate goal of advertising is to guide
consumers to purchase behavior. The two publicity processes
are very similar, mainly through the psychological impact of
people to achieve the ultimate purpose of publicity. Therefore,
our research will refer to relevant theories and results in the
advertising field.

Themotto of StephanVogel, Chief Creative Director of Ogilvy
and Mather Germany, is “Nothing is more efficient than creative
advertising. Creative advertising is more memorable, lasts longer,
spends less on the media, and can be faster to build a fan
group.” Creative publicity is highly valued for its ability to attract
more attention and convey information in an entertaining or
challenging way (Singam et al., 2014). What is most needed in
the event of natural disasters, serious accidents, and crises is
to disseminate information in a highly effective manner and to
maintain free-flowing information to the public (Spence et al.,
2015). Therefore, we believe that, in the case of natural disasters
such as the COVID-19 pandemic, dissemination of information
may achieve a multiplier effect with half the effort with the
adoption of creative publicity forms. There have been numerous
studies in the field of advertising in which the effects of publicity
have been evaluated.

Heinz M Goldman, an international marketing expert, once
proposed a classic AIDAS model to investigate advertising effects
(Strong, 1925). The impact of advertising on people was mainly
divided into five steps: Attention, Interest, Desire, Action and
Satisfaction. He believed that creative publicity must attract
people’s attention or change to the publicity content. This
would steer people to be interested in the advertised content;
thus, generating customers’ desires which would in turn create
purchase behaviors to ultimately attain a deal. At present, it

is still the most commonly used theoretical basis for studying
the psychological effect of advertisements (Ansari and Joloudar,
2011; Shehata, 2016; Takaya and Yamashita, 2020). The quality of
an advertisement can be tested by its advertising effect. Lavidge
and Steiner (1961) six-stage theory of advertising effectiveness
had a great impact on the advertising field. The theory
proposed that advertising would influence people’s awareness,
knowledge, liking, preference, conviction, and purchases. The
model subdivided cognition, emotion, and behavior into three
stages. For example, cognition was divided into two subtle stages:
awareness and knowledge, emotion into liking and preference,
and behavior into conviction and purchase (Wang, 2008, p. 8).
Creativity is the soul and heart of advertising (Tevi and Koslow,
2018). Research has found that creative advertising is more
effective at motivating people to purchase products than simply
listing product attributes or benefits. Creative information can
attract more attention and lead to a positive attitude toward the
products being sold (Reinartz and Saffert, 2013). Additionally,
creative advertising is more popular and likable than traditional
advertising (Demir, 2017). Theories about likeability suggest that,
if the public likes an advertisement, they will pay more attention
to the content of the advertisement, carry out in-depth processing
of relevant information, and generate more positive perceptions
of the brand at the same time (Stone et al., 2000). Relevant
research also shows that likes and positive emotional experiences
interact (Madden et al., 1988). Creative advertisements are most
likely to induce people’s positive emotional reactions (Bilby et al.,
2020). At the same time, creative ads are more likely to attract
people’s cognitive processing, attention and recall effects than
ordinary ads (Huhmann and Limbu, 2020). In short, creative
publicity have better advertising effect than general publicity.
creative advertising can not only affect the public’s emotional
experience (Aaker and Stayman, 1990) but also change the
public’s perception of the brand and, to a certain extent, affect
their purchasing behavior (Ansari and Joloudar, 2011; Ahn et al.,
2012; Sameti and Khalili, 2017).

At present, most research in the field of creative publicity
examines creative advertising. Novelty is the cornerstone of
creative advertising and that distinguished it from general
advertising (Ang et al., 2014). Novelty refers to an advertisement
containing novel, different and unusual elements (Smith and
Yang, 2004). To embody novelty, some creative advertisements
incorporate cultural elements, such as mythological structures
(Johar et al., 2001). In addition, creative advertising should
be meaningful and connected to the public so they can feel it
is relevant and useful to them (Ang et al., 2007). Therefore,
a successful creative advertisement mainly includes two
characteristics: novelty and usefulness (Ang et al., 2007; Kilgour
and Koslow, 2009; Arden et al., 2010; Runco and Jaeger, 2012).

Poetry, an outstanding cultural tradition in China, comprises
concise and vivid language with poetic features (e.g., rhyme
and meter) and is widely used in people’s daily lives. Poetry
as a creative language, from religious ceremonies and speeches
to commercial advertisements, language with poetic stylistic
features has long been preferred (Obermeier et al., 2016). Studies
have shown that poetic style can promote individuals’ cognitive
fluency (Reber et al., 2004) and is easier to remember and
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disseminate. At the same time, poetic style itself can easily arouse
people’s emotions and empathy (Lüdtke et al., 2014). In short,
the style of poetry is not only novelty and originality, but also
funniness, so it is more popular. Poetic style applied to the
publicity regarding natural disasters, serious accidents, or crisis
events, such as the COVID-19 pandemic can be regarded as a
kind of creative text publicity.

According to AIDAS model of advertising effect (Strong,
1925) and the six-stage theory (Lavidge and Steiner, 1961),
advertising acts as a guide to influence the behavior of consumers
or audiences by attracting people’s attention, emotion, and
cognition. Creative advertising is more likely to attract people’s
attention because of its novelty (e.g., Reinartz and Saffert, 2013;
Ang et al., 2014). It is also more popular among people, evoking
positive emotional experiences (e.g., Stone et al., 2000; Demir,
2017; Bilby et al., 2020). The poetic style itself has a certain
novelty and interest (e.g., Reber et al., 2004), and has a good
mass foundation, which is well-liked by people (Obermeier et al.,
2016). Therefore, we assume that creative publicity based on a
poetic style may impact citizens’ emotion, cognition and behavior
at different periods of the COVID-19 outbreak. From the early
detection of SARS-CoV-2 to the period of severe outbreaks and
then a certain degree of control, the challenges faced in each
period differ, and how to finely divide such periodsmay vary from
country to country. We adopted Fink’s crisis model (1986), which
has been cited frequently, to classify the different periods of the
COVID-19 outbreak in China.

The key to the definition of a crisis is that crises can
function simultaneously as threats and opportunities (Massey
and Larsen, 2006). Fink (1986) described a crisis as “an unstable
time or state of affairs in which a decision change is impeding”
(p. 15) and proposed a method of dividing the lifecycle of
a crisis into four stages. The first stage is the prodromal
stage, in which indicators of the nature of the impending risk
appear before the public and symptoms may appear. In the
case of the COVID-19 outbreak in China, the indicator of
the prodromal period is the “Wuhan lockdown” event, which
represents the beginning of China’s COVID-19 outbreak. Massey
and Larsen (2006) pointed out that the pre-crisis stage provides
opportunities for problem management; it can be assumed that,
as the pre-crisis stage develops toward the crisis outbreak, the
uncertainty-reduction process will further promote the demand
for information. Therefore, at this stage of crisis development,
emergency management personnel should increase publicity to
make more people aware of possible crises. Currently, there is
an urgent need for crisis information. After this stage, another
trigger event marks the beginning of the second stage of the
crisis, called the acute stage. In this stage, it is quite clear that a
crisis is occurring, and vulnerable individuals or organizations
suffer economic loss or damage to health. For the acute stage
of COVID-19 in China, China has seen a sharp rise in daily
confirmed cases. After the Chinese government implemented the
“Wuhan lockdown” policy to slow the spread of the pandemic,
which achieved remarkable results, other regions in China also
followed the example of restricted “closures.” The Chinese
economy “pressed the pause button” as the whole country
began to implement the “home quarantine” policy, indicating the

acute stage of COVID-19 (the middle stage) in China. Helsloot
and Ruitenberg (2004) proposed that the public consciously
taking effective measures in the acute stage of a crisis is the
key to approaching challenges. In the middle period of the
COVID-19 outbreak, the public is mainly fearful and anxious
about the pandemic, and certain information (e.g., knowledge
about medical data or self-protection) is urgently needed.
To manage the pandemic, the Chinese government adopted
policies such as “home quarantine,” “wear a mask,” “maintain
social distancing,” and “health monitoring.” The effectiveness
of epidemic prevention and control generally depends on
the acceptance and implementation of these policies. Efficient
promotion of prevention strategies and policies to the public
is important. Therefore, a comprehensive publicity should be
enacted at this stage to ensure people accept and implement
relevant policies.

The third stage of crisis development is called the chronic
stage. At this stage, the economies in some regions may have
been damaged for a long time, and people must work hard to
recover. As the number of COVID-19 cases in China gradually
decreased, people from different regions began to return to
work, and students went back to school. For China, the “Wuhan
Unlocked” event on April 8, 2020, marks the onset of the third
period of the COVID-19 outbreak, called the stable period. Fink
(1986) theorized that a crisis ends in a termination stage during
which it reaches a certain degree of resolution (see Mitroff, 1988).
However, we consider that the current COVID-19 pandemic in
China has not entered the final period of termination. Only after
the Chinese people have been treated with an effective vaccine can
China enter the period of termination. Therefore, our research
focuses only on the first three periods of COVID-19 occurrence
in China (early, middle, and stable).

In conclusion, the COVID-19 pandemic is a durative natural
disaster event. In different periods, the effects of different forms
of publicity may be differently affected by mental states, social
environment, and informational needs. In previous studies,
creative publicity was mainly used for product publicity. No
empirical research on applying creative publicity to crisis events
and exploring the effects of creative publicity has yet been found.

The study was to introduce an efficient medium to
communicate with the public during different stages of
crisis. This medium of communication will be loved and
accepted by the public. Moreover, it can play a role in
regulating people’s behavior, and achieve the effect of quick
and efficient communication with the public. By adopting this
efficient communication method, public power can be quickly
concentrated and the crisis can be dealt with swiftly. The
COVID-19 pandemic is a crisis event for the public. Creative
publicity was utilized as an effective means of communication to
guide pandemic prevention and control. During the COVID-19
pandemic in China, we attempted to draw comparisons between
the effects of general publicity and creative publicity forms across
different periods of the COVID-19 pandemic, so as to further
demonstrate the effects of the two forms in the publicity of
crisis events and provide a strategy for efficient communication
in such situations. Specifically, the study mainly focused on the
following questions: (1) Is there any difference between the effect

Frontiers in Psychology | www.frontiersin.org 3 February 2021 | Volume 12 | Article 600818380

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Jia et al. Creative Publicity in COVID-19 Periods

FIGURE 1 | Experimental design and logical diagram of this study.

of general publicity and creative publicity in the three stages of
the COVID-19 outbreak (early, middle, and stable periods)? (2)
During the COVID-19 pandemic, will the adoption of creative
publicity forms affect people’s cognition, emotion, and behavior
in a similar manner to creative advertising? (3) What factors will
affect the impacts of the two forms of publicity?

Depending on the psychological state across different periods
of crisis (e.g., Perry, 1983; Helsloot and Ruitenberg, 2004) and the
characteristics of creative publicity forms (e.g., Stone et al., 2000;
Reinartz and Saffert, 2013; Ang et al., 2014; Demir, 2017; Bilby
et al., 2020). We hypothesized that creative publicity of poetic
style was significantly more effective than general publicity in
influencing people’s emotions, cognition and behavior during the
early, middle, and stable period of the COVID-19 pandemic. See
Figure 1 for the specific study design.

METHODS

Material
After the outbreak of COVID-19 in China, we organized ten
graduate students majoring in psychology from the creativity
research team to collect the creative slogans from the Internet,
print, social media and their daily lives about COVID-19.
All members were trained in rating and selection of creative
materials. We set standards for material selection: (1) Materials
must be relevant to COVID-19. (2) The content selected is
positive and in line with the national policy. (3) All materials
are real in daily life. (4) Collect two forms of publicity with the
same content but different forms (poetry style publicity; general
publicity). Finally, the content, form and length of the two types
of publicity were matched. We chose 40 pairs of materials for the
initial experiment material.

We recruited participants online through an online
questionnaire. Sixty participants who did not participate in
the formal experiment were asked to rate the novelty and
appropriateness of the two types of materials with seven
points. According to the final novelty score, the top 30 percent
of the experimental materials, 12 pairs were selected as the
formal experimental materials. Statistical analysis of the final
experimental materials was carried out and the results were

TABLE 1 | Exemplar publicity: Take two kinds of publicity materials as an example.

Publicity forms Exemplar

Creative publicity 武汉回来别乱跑，传染病毒不得了

Wu han hui lai bie luan pao, chuan ran bing du bu de liao.

Don’t run around when you come back from Wuhan, it’s

very contagious.

General publicity 武汉回乡人员，请主动隔离，以防传染给其他人

Wu han hui xiang ren yuan, qing zhu dong ge li, yi fang chuan

ran gei qi ta ren.

Wuhan returnees, please take the initiative to quarantine, in

order to prevent infection to others

The experimental materials are given in Chinese pinyin and English.

found there was no significant difference in appropriateness,
paired t (59) = −0.613, p = 0.524. A significant difference in
novelty was found between creative (M = 5.46, SD = 0.68)
and general publicity materials (M = 3.73, SD = 1.15), paired
t(59) = 10.95, p < 0.001, Cohen’s d = 1.830. Poetic publicity
was more novel as compared to general publicity. According to
previous research, novelty is the core of creative publicity and
that distinguished it from general publicity (Smith and Yang,
2004; Ang et al., 2007; Arden et al., 2010; Runco and Jaeger,
2012). We consider that the use of a poetic style of publicity is
a kind of creative publicity. The material samples are listed in
Table 1.

Participants
We recruited participants online through random sampling and
volunteer participation. A total of three hundred and thirty-
four participants were obtained, all of whom were adults and
native Chinese speakers. The participants were mainly students
(75.10%) and employees (24.90%) from different regions of
China except Wuhan.

The exclusion of Wuhan was based mainly on research
considerations that in the early period of the epidemic in China.
Wuhan was the epicenter of the early period of COVID-19 in
China, and the pace of development of the epidemic may not be
in line with that in other regions of China. In our research, the
early period of the COVID-19 outbreak in China was based on
the “Wuhan lockdown” as the starting point, so the development
of the epidemic inWuhanmay have entered the early and middle
periods of the epidemic earlier. Therefore, Wuhan was excluded
from our study.

Finally, all participants gave informed consent and
were rewarded after the experiment. Specific participant
characteristics are shown in Table 2.

Procedure and Questionnaire
Our research was conducted using online questionnaires. This
study used the contextual retrospective method to instruct the
participants to recall and imagine that they were in a specific
period of the COVID-19 pandemic. After situation priming
in each period, they were then asked to answer the relevant
questionnaires. All the questionnaires were self-compiled and

Frontiers in Psychology | www.frontiersin.org 4 February 2021 | Volume 12 | Article 600818381

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Jia et al. Creative Publicity in COVID-19 Periods

TABLE 2 | The demographic characteristics of participants. N is the number

of participants.

Characteristics N Precent (%)

Over all 334 (M = 28.59; SD = 7.88)

Sex

Male 134 (M = 29.07; SD = 7.89) 40.10

Female 200 (M = 28.27; SD = 7.88) 59.90

Age group

18–30 years 252 (M = 24.60; SD = 3.61) 75.40

31–40 years 69 (M = 38.83; SD = 2.26) 20.70

41–50 years 11 (M = 49.73; SD = 0.47) 3.30

>50 years 2 (M = 52; SD = 0.00) 0.60

Education background

High school graduate 16 (M = 35.11; SD = 8.33) 4.80

College graduate 266 (M = 25.41; SD = 4.54) 79.60

Post-graduate 52 (M = 42.44; SD = 4.49) 15.60

Type of profession

Student 251 (M = 28.38; SD = 7.81) 75.10

Employed 83 (M = 29.23; SD = 8.10) 24.90

M is the average age of the participants. SD is the standard error for the age of

the participants.

TABLE 3 | Results of statistical differences in four characteristics between the two

forms of publicity (general publicity and creative publicity).

Characteristics Paired Differences (General Publicity-Creative Publicity)

Mean Std. Deviation t Sig Cohen’s d

Authoritative 0.72 0.87 15.43 0.000 0.60

Credibility 0.52 0.71 13.78 0.000 0.49

Funniness −1.11 1.16 −17.73 0.000 0.83

Likability −0.22 0.91 −4.44 0.000 0.18

calculated using a 7-point Likert rating tasks (Harpe, 2015; Joshi
et al., 2015).

Our questionnaire consisted of three sub-questionnaires on
the early, middle, and stable periods of the COVID-19 outbreak.
Each sub-questionnaire was mainly composed of three parts. The
first part evaluated an individual’s mental state and the pandemic
situation during this period. Mental state was measured using
four items (anxiety, pressure, fear, and tension) with each item
ranging from 1 (not at all) to 7 (very much). The average score of
the four items was used as the mental state rating, and Cronbach’s
alpha for the four items was 0.95. Regarding the pandemic
situation, we mainly evaluated it using two items (“The current
situation is uncontrollable” and “I am very confident in pandemic
control”) with each item ranging from 1 (strongly disagree) to 7
(strongly agree).

The second part mainly measured the characteristics of the
publicity slogans of this period. The characteristics of publicity
were mainly evaluated based on credibility, authority, funniness,
and likability with each item ranging from 1 (not at all) to 7
(very much).

The third part mainly evaluated the feeling after reading
the publicity slogans. The change in feelings after reading the
slogan (emotions, cognition, and behavior) was scored on seven-
point Likert rating tasks ranging from 1 (strongly disagree) to
7 (strongly agree). Among them, emotions mainly evaluated the
change in participants’ emotional arousal, which was mainly
composed of three items. Cronbach’s alpha of the three items
was 0.91. Cognition mainly evaluated the change in participants’
active acceptance and regulatory behavior, which was mainly
composed of three items. Cronbach’s alpha of the three items
was 0.81. Behavior mainly evaluated whether the participant was
likely to actively disseminate information to others. It was mainly
composed of three items. Cronbach’s alpha of the three items was
0.83. The Cronbach’s alpha of the threemeasurement factors were
all >0.8, so our self-compiled questionnaires were effective. Last,
participants were asked to report their gender, age, educational
background, occupation, and location.

RESULTS

Evaluation of the Characteristics of the
Two Forms of Publicity
Participants were asked to rate the two forms of publicity on
authority, credibility, funniness and likability SPSS 23.0 software
was used to conduct paired sample T-test for the evaluation
results so as to distinguish between the two forms of publicity on
the basis of the four characteristics. Specific results were shown
in Table 3.

The statistical results showed that general publicity was
evaluated to be more authoritative than creative publicity with
paired-t(333) = 15.43, p < 0.001, Cohen’s d = 0.60. Moreover, the
credibility of general publicity was higher than that of creative
publicity, and the difference was significant [paired-t(333) = 13.78,
p < 0.001, Cohen’s d = 0.49]. However, it was found that the
creative publicity was funnier than general publicity, and the
difference was significant [paired t(333) = 17.73, p < 0.001,
Cohen’s d = 0.83]. Moreover, participants also liked creative
publicity more than general publicity, and the difference was
significant [paired-t(333) = 4.44, p < 0.001, Cohen’s d = 0.18].

Evaluation of Mental States and Pandemic
Situation
When evaluating mental states and the pandemic situation,
a within-subjects design was adopted. One participant
simultaneously evaluated the three different stages of the
COVID-19 outbreak (early, middle, and stable period).
Therefore, a single-factor three-level repeated-measures analysis
of variance was performed on the results. The specific results
were as follows:

Mental States
A repeated-measures analysis of variance (ANOVA) was
conducted on the mental states of people during different periods
of the COVID-19 outbreak, and significant differences in mental
states were found during these periods [F(2,332) = 412.38, p <

0.001, ηp² = 0.71]. The Bonferroni post-hoc test revealed that the
mental states of people in the stable period of the COVID-19
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outbreak (M = 2.99, SD = 1.58) were significantly better than
those in the early (M = 4.97, SD = 1.45) and middle (M =

4.91, SD = 1.48) periods, but there was no significant difference
between the early andmiddle periods of the COVID-19 outbreak.

Pandemic Situation
A repeated-measures ANOVA was performed for situational
uncontrollability during different periods of the COVID-19
outbreak. Significant differences were found [F(2,332) = 238.97,
p < 0.001, ηp² = 0.58]. The Bonferroni post-hoc test revealed
that the early (M = 4.49, SD = 1.68), middle (M = 4.27,
SD = 1.72), and stable periods (M = 2.52, SD = 1.64) of
the COVID-19 outbreak were significantly different, and they
showed a significantly diminishing state—that is, people became
increasingly optimistic about the situation of the pandemic
throughout the development of COVID-19.

A repeated-measures ANOVA on epidemic control
confidence showed that confidence in epidemic control was
also significantly different during different periods of COVID-
19 outbreak [F(2,332) = 103.41, p < 0.001, ηp² = 0.38]. The
Bonferroni post-hoc test revealed that the early (M = 4.74, SD =

1.60), middle (M = 4.94, SD = 1.56), and stable periods (M =

6.05, SD = 1.12) of the COVID-19 pandemic were significantly
different. People were becoming increasingly confident in
defeating the pandemic as it progressed.

Effects of Two Forms of Publicity on
Emotion, Cognition, and Behavior
To examine the influence of different publicity forms and
different periods of COVID-19 on people’s emotions, cognition
and behavior, a within-subjects experimental design was adopted.
We mainly investigated the effects of two independent variables
(publicity forms, periods) on people’s emotion, cognition, and
behavior. All the results were analyzed by repeated measures
ANOVA using SPSS23.0 software. The specific results were
as follows:

Emotional Arousal
A 2 (forms of publicity: creative publicity, general publicity) ×
3 (periods: early, middle, stable) repeated-measures ANOVA was
conducted. The main effects of publicity [F(1,333) = 21.81, p <

0.001, ηp² = 0.06] and periods [F(2,332) = 23.08, p < 0.001,
ηp² = 0.12) were both significant. More importantly, there was
a significant interaction between the forms of publicity and
the periods [F(2,332) = 9.59, p < 0.001, ηp² = 0.05]. Post-hoc
comparisons revealed that creative publicity more easily induced
emotional arousal than general publicity, and this effect mainly
appeared in the early [F(1,333) = 16.30, p < 0.001, ηp² = 0.05]
and middle periods [F(1,333) = 29.04, p < 0.001, ηp² = 0.08] of
the COVID-19 outbreak. The stable period of the COVID-19
outbreak failed to reveal a significant difference (p= 0.518).

Willingness to Regulate Behavior
A 2 (forms of publicity: creative publicity, general publicity) × 3
(periods: early, middle, stable) repeated-measures ANOVA was
conducted for the willingness to regulate behavior. There was
a significant main effect of period [F(2,332) = 6.69, p = 0.001,

FIGURE 2 | The influence of creative and general publicity on people’s

emotional arousal during the three periods of the COVID-19 outbreak (early,

middle, and stable). Statistically significant differences are marked by *;

*p < 0.05; **p < 0.01.

ηp² = 0.04]. Post-hoc comparisons showed that, in the middle of
the COVID-19 outbreak, people’s willingness to regulate behavior
was significantly higher than in the early and stable periods [t(333)
= 3.17, p = 0.002, t(345) = 2.86, p = 0.005]. More importantly,
a significant interaction between publicity and periods [F(2,332)
= 15.03, p < 0.001, ηp² = 0.08] was discovered. Post-hoc
comparisons showed that, in the early period of the COVID-19
outbreak, general publicity made people more willing to regulate
their behavior [F(1,333) = 10.80, p= 0.001, ηp²= 0.03]. However,
in the middle [F(1,333) = 10.26, p = 0.001, ηp² = 0.03] and stable
periods [F(1,333) = 7.60, p= 0.006, ηp²= 0.02], creative publicity
was more likely to play a role in regulating behavior.

Willingness to Actively Disseminate Information
A 2 (forms of publicity: creative publicity, general publicity)
× 3 (periods: early, middle, stable) repeated-measures ANOVA
was conducted for the willingness to actively disseminate
information. There was a main effect of period [F(2,332) = 24.49,
p < 0.001, ηp² = 0.13]. Post-hoc comparisons found that, in the
early period of the COVID-19 outbreak, willingness to actively
disseminate information was significantly lower than in the
middle and stable periods [t(333) = −5.60, p < 0.001, t(345) =
−5.11, p = 0.001] while the difference between the middle and
stable periods was not significant (p > 0.05). In addition, the
interaction of publicity and periods was also significant [F(2,332)
= 5.77, p= 0.003, ηp²= 0.03]. Post-hoc comparisons showed that,
in the early period of COVID-19, people were more willing to
actively disseminate information using a general publicity form
[F(1,333) = 4.38, p = 0.04, ηp² = 0.01]. In contrast, in the middle
period of the COVID-19 outbreak, creative publicity was more
effective in inspiring people to disseminate information [F(2,332)
= 5.23, p = 0.023, ηp² = 0.02]. During the stable period of the
COVID-19 outbreak, there was no difference between the two
forms of publicity (p= 0.650).

In summary, our research found that creative and general
publicity had differing effects on people’s emotions, cognition,
and behavior in different periods of the COVID-19 outbreak. The
specific differences were shown in Figures 2–4.
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FIGURE 3 | The influence of creative and general publicity on people’s

willingness to regulate behavior during the three periods of the COVID-19

outbreak (early, middle, and stable). **represents a significant difference at the

level of 0.01, P ≤ 0.01.

FIGURE 4 | The influence of creative and general publicity on people’s

willingness to actively disseminate information during the three periods of the

COVID-19 outbreak (early, middle, and stable). *represents significant

difference at 0.05 level, p < 0.05.

DISCUSSION

The current study examines the role of creative text publicity
based on poetry and general publicity during different periods
of the COVID-19 outbreak in China. In the early period of
the outbreak, the public’s overall mental state was very poor
and showed more negative emotions such as anxiety and fear.
In particular, the “Wuhan lockdown” event led to people’s
overestimation of the uncontrollability of the pandemic situation
and low confidence in its control. At this stage, creative publicity
significantly affected people’s emotional arousal and played a
role in alleviating people’s negative emotions. Creative publicity
was more interesting because of its poetic language, so it was
easier for people to have positive emotional experiences and
improve their mental state. As shown in Figure 2, the effect of
creative publicity on people’s emotions lasted until the middle
period of the COVID-19 outbreak. However, general publicity
significantly affected people’s willingness to regulate behavior and
actively disseminate information about the epidemic. This result
was unexpected and inconsistent with the research hypothesis in
the present study. In previous studies, creative publicity had a

more significant impact on people’s cognition and behavior than
general publicity; in the early period of the COVID-19 outbreak
in our study, the opposite result appeared. This may be because
general publicity was considered more authoritative and credible
than creative publicity.

Helsloot and Ruitenberg (2004) proposed that the first stage
of natural disasters is the early warning stage. At this stage, the
most critical task is to encourage citizens to take the initiative
to respond. After the occurrence of natural disasters, citizens
will receive a large amount of disaster-related information, such
as the number of casualties and protective measures, and they
need to judge whether the information is true and credible and
whether the proposed measures are effective and then act on
whether to take measures (Perry, 1983). At this stage, citizens’
responses to natural disasters were mainly determined by two
factors: the credibility and authority of the information sources.
In other words, the credibility of the publicity information and
the authority of the source were more important than the form
of publicity in the early period of COVID-19. On the other
hand, the information in the early period of the COVID-19
outbreak was overwhelming, making it difficult for people to
discern the authenticity of information. In this case, people
were more likely to choose authoritative information to judge
the current situation and make the most favorable choice for
themselves. The information conveyed by the government was
mostly in the form of documents, official records, and other
general forms that typically indicate higher authority. Therefore,
when the publicity theme was consistent, people were more likely
to choose the content of general publicity with authority to guide
and regulate their behaviors and actively disseminate the related
information. This statement is also consistent with our finding
that participants judged the authority and credibility of general
publicity to be higher.

Our findings showed that, in themiddle period of the COVID-
19 outbreak, people’s mental state was similar to that in the early
period with anxiety and fear still dominating, but they had gained
more understanding of the pandemic and had become more
confident regarding controlling it. In addition, creative publicity
was more likely to arouse emotions, prompt people to actively
disseminate publicity information, and then regulate behaviors.
This was consistent with the research hypothesis in the present
study. Helsloot and Ruitenberg (2004) proposed that, in the acute
stage of a crisis, the main mental state of citizens is panic and fear
but that this stage is also a critical period for crisis management.
In themiddle of the COVID-19 outbreak in China, as the number
of new cases increased daily, many cities began to implement
the “city lockdown” policy to fight the spread of the pandemic.
However, the Spring Festival was approaching at that time, and
the Chinese have the custom of visiting relatives and friends
during that festival, so they would have to give up their deep-
rooted custom to support the “home quarantine” policy. In the
face of sudden changes, getting people to understand, accept,
and implement national epidemic prevention policies effectively
became the key to success.

As one of the outstanding Chinese cultural traditions, Chinese
poetry has a long history with its written form discovered as
early as 1000 BC (Gao and Guo, 2018). Poetry usually originates
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from people’s daily lives and has a good mass foundation
and can be spread quickly through word of mouth due to
its rhythm. Therefore, many local Chinese governments tried
to incorporate poetry into publicity to motivate people to
implement the national epidemic prevention policy. It turns out
in our research that creative publicity based on poetic style was
more popular, and this kind of method has achieved remarkable
results. Compiling the publicity content into poems or writing
propaganda slogans based on a poetic style can improve people’s
emotions, promote people’s awareness of the pandemic, and
inspire them to actively spread related information about
COVID-19. On the contrary, in some other countries, while
the advocacy of “wear a mask” and “home quarantine” was
also implemented during the severe period of the pandemic,
the effect was not obvious, which may have been related to
the use of different methods of publicity. This inspired us to
believe that it may be more effective to diffuse national epidemic
prevention measures and knowledge to citizens through the
creative publicity forms that people prefer and accept in the
middle period of COVID-19.

During the stable period of the COVID-19 pandemic, creative
publicity wasmore effective for people to regulate their behaviors.
This effect lasted from the middle to the stable period of
the outbreak, indicating that the cognitive change of creative
publicity in people was sustained and significant. This was
consistent with the results of research on creative advertising
(Ahn et al., 2012; Reinartz and Saffert, 2013; Sameti and Khalili,
2017). Creative and general publicity both had better effects on
emotional arousal and willingness to disseminate information,
although the difference was not significant. This result was
unexpected and inconsistent with the research hypothesis in the
present study. This may be related to the social environment
during the pandemic’s stable period and people’s perception of
it. When the pandemic had reached a stable period, it had
been brought under control to a certain extent but had not
ended. Although people’s mental states had improved, epidemic
prevention and control had become a part of people’s daily
lives. People were always alert to the pandemic in terms of
cognition. Therefore, no matter what kind of publicity form was
adopted, people would be aroused by information about the
pandemic and would actively disseminate any information to
prevent the rebound of the pandemic. Helsloot and Ruitenberg
(2004) proposed that this stage of a disaster is called the recovery
stage. Therefore, during the stable period, people began to resume
work and production, and China’s economy began to recover.
During this period, the government should intensify publicity
efforts to keep people alert to the pandemic at all times.

In conclusion, based on the study of the COVID-19 pandemic,
in different periods of natural disasters or crisis events,
governments or medical departments should use a combination
of creative and general publicity to impact people’s emotions,
cognition, and behavior. Creative publicity forms are novel
and interesting, have a great impact on people’s emotions and
can relieve psychological pressure. Therefore, the best choice
is to adopt creative publicity forms for self-protection, medical
knowledge, and other contents, which can not only improve
people’s emotional state but also play a role in the transmission of

knowledge. General publicity is more authoritative and credible
and was mainly used in the early period of crisis. The emphasis
and effect of the two forms of publicity differed. According to
the emotional, cognitive, and behavioral needs of people during
different events, the characteristics of the two forms of publicity
were combined to determine the best effect.

LIMITATIONS

As far as we know, this study is the first attempt to introduce
creative publicity into crisis events and divide the COVID-19
pandemic in China into different periods, but some limitations
still need to be mentioned. First, there are many other forms of
creative publicity in addition to text publicity, such as images,
video, and graphics. However, this study only selected creative
text publicity based on the poetic style, which may, to some
extent, limit the scope of the conclusion. In future studies, a
variety of creative publicity forms should be explored to better
serve the public in natural disasters such as the COVID-19
pandemic. Second, our study mainly examines the different
periods of the COVID-19 outbreak in China. However, the
classification of periods of the COVID-19 pandemic may differ
in different countries. Therefore, if more countries can be
included in future studies, the conclusions obtained will be more
convincing. Thirdly, this study was only conducted in China,
and its results may be limited by geography. In the future, a
comparative study between different countries may yield more
generalizable results.

CONCLUSION

The study revealed that creative publicity had differing effects
in different periods of the COVID-19 outbreak in China.
Specifically, in the early period of the outbreak, creative publicity
had a significant impact on individuals’ emotional arousal;
general publicity effectively regulated individuals’ behavior and
actively disseminated information about the pandemic to people
around them. Creative publicity in the middle period of the
outbreak significantly affected individuals’ emotional arousal,
regulated their behaviors, and improved willingness to actively
disseminate information. In the stable period, creative publicity
was superior to general publicity in regulating individuals’
behavior. Creative publicity and general publicity had different
effects in different periods of the COVID-19 outbreak, which
may relate to the characteristics of the publicity form and the
psychological condition of people in different periods.

Therefore, in the early period of crisis, the authority of
publicity can most affect people’s cognition and behavior.
At this time, the government and other official departments
ought to strengthen communication with the public and issue
various crisis-related documents to achieve the purpose of rapid
communication with people. At the same time, the results of the
study also illustrated the role of information openness in crisis
events. People’s reactions were most influenced by information
from authorities. In the middle of the crisis, which was also the
critical period of the crisis, creative publicity can help effortlessly

Frontiers in Psychology | www.frontiersin.org 8 February 2021 | Volume 12 | Article 600818385

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Jia et al. Creative Publicity in COVID-19 Periods

achieve the purpose of efficient communication with people.
Moreover, it can quickly organize the public to deal with the
crisis, and reduce the necessary losses. At this time, creative
publicity can have a comprehensive impact on people’s emotion,
cognition, and behavior. With more publicity, people can get
through the crisis more efficiently.

To sum up, choosing a more efficient medium of
communication depending on the period of the crisis events can
assist in dealing with the crisis. Creative publicity provides us
with a good communication strategy and method.
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In the information era, the instant and diversified broadcasting of the COVID-19 pandemic

has played an important role in stabilizing the societal mental state and avoiding

inter-group conflicts. The presentation of visual graphics was considered as an innovative

information form and broadly utilized in news reports. However, its effects on the

audiences’ cognition and behaviors have received little empirical attention. The current

study applied real-time and retrospective priming paradigms to examine the impacts of

information framing (positive vs. negative) and form (plain text vs. pie chart) on individuals’

risk perception (cognition), positive emotion (emotion), and willingness to help others

(behavioral intention) during the outbreak and post-pandemic period in China. The results

indicated the “amplification effect” of the innovative form of information in the real-time

priming condition, which increased the effect of the information framing on cognition,

emotion, and behavioral intention. However, in the retrospective priming condition,

the amplification effect on cognition and emotion were weakened, while its effect on

behavioral intention disappeared. In conclusion, the study found the “amplification effect”

of innovative information forms. Further, the difference in the results in the real-time

and retrospective priming paradigms suggested the constraint of the context of the

“amplification effect,” and indicated the possible deviation of the retrospective paradigm

in studies about disaster-related news. This study provides empirical support for how

subtle changes in information presentation influence public mental and behavioral

responses during a pandemic and has important implications for media psychology and

social governance.

Keywords: amplification effect, COVID-19, information framing, information form, news report, risk perception

INTRODUCTION

Since 2020, the coronavirus disease 2019 (COVID-19) pandemic has resulted in a massive global
health crisis. According to data published on the website of theWorldHealthOrganization (WHO),
as of November 30, 2020, there have been more than 62 million confirmed cases including ∼1.46
million deaths due to COVID-19 worldwide (WHOCoronavirus Disease (COVID-19) Dashboard,
2020). While medical experts are fighting against the coronavirus, the insights from social and
behavioral science can also help to align human behavior with recommendations of public health
experts and promote responses to the pandemic (Van Bavel et al., 2020).
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Notably, in the context of the pandemic, conspiracy theories,
fake news, and misinformation proliferated soon after the
outbreak and continue to spread, with harmful consequences
for social stability and outbreak control. Hence, exploring
how to effectively communicate factual information is of great
significance for stabilizing social mentality and avoiding rumors
(Gilles et al., 2013; Van Bavel et al., 2020). Moreover, it has
been confirmed that the specific forms by which information
is presented in the news may have noteworthy impacts on
individuals’ psychological state (Kaspar et al., 2016). From
the perspective of media psychology, this research aimed to
explore the influence of information framing and forms of
information presentation on people’s risk perception, emotion,
and behavioral intention.

Research in the field of media psychology has confirmed
that news reports and government messages, as common and
important information sources in the context of social crisis,
have important impacts on the mental states and behavior
patterns of the public (Busselle and Shrum, 2003; Schroeder
and Pennington-Gray, 2015; Holbert et al., 2017). A series of
related studies during the COVID-19 outbreak has supported
the significant role of appeals and messages in promoting
people’s response toward the pandemic (Bilancini, 2020; Capraro
and Barcelo, 2020a,b; Everett et al., 2020; Jordan et al., 2020;
Pfattheicher et al., 2020; Heffner et al., 2021). However, the
available studies have mainly focused on the effects of appeals or
persuasive messages, while overlooking the exploration of how
factual information (news) can be conveyed effectively.

News requires text, pictures, or graphs as the carrier; thus, the
information forms are crucial to the impacts of news (Sundar,
2000; Kaspar et al., 2016; Lee and Kim, 2016). Previous literature
has indicated that text border colors and font styles can influence
the audience’s cognitive processing of news information (Gerend
and Sias, 2009; Kaspar et al., 2015). However, these studies
primarily emphasized marginal factors such as colors or marks,
while ignoring the variance of the presentation forms of the
news itself (Kaspar et al., 2016). With the advent of the new
media era, the carrier of news has changed from newspapers to
more internet-based and digitalized platforms. Adding visualized
charts to news as an auxiliary tool for information presentation
is an important innovation trend in data-based news (Smiciklas,
2012; Treadwell et al., 2016). This approach has been widely
practiced in well-known media including the New York Times
(U.S.) and the Caixin.com (China). Compared with traditional
plain-text forms, graphical data news has been regarded as
an innovative and trendy form of news presentation by many
researchers (De Haan et al., 2018; Cairo, 2019; Liu et al., 2020).
On the one hand, research has shown that this innovative graphic
form of information presentation could enhance the audience’s
appraisal and preference for the news, especially for readers
with lower information processing capacity and news-reading
motivation (Michas and Berry, 2000; Chabani and Hommel,
2014; Ellahe and Hommel, 2014; Lee and Kim, 2016). On the
other hand, some studies have also suggested that compared
with plain text, the application of infographic presentation can
lead readers to engage in greater levels of issue-relevant thinking
(Lazard and Atkinson, 2015; Huang et al., 2019). However,

current research on innovative information presentation forms
only deals with the impacts on overall cognition or evaluation;
hence, detailed exploration of its impacts on emotion, risk
perception, and behavioral intention during the pandemic is
of great significance. In order to reduce the interference of
additional variables, the standardized pie chart was used as a
representative of an innovative information form in this study,
and its effect is compared with that of news in traditional plain-
text form.

Information framing is another critical characteristic of news
reports (Sun et al., 2016; De Hoog and Verboon, 2020). As
suggested by the “framing effect,” the positive or negative manner
in which the same news is presented will affect the audiences’
perception of the news, resulting in different emotions, attitudes,
and behavioral responses (Scheufele, 1999; Igartua et al., 2012). It
has been found that in reports of disaster incidents, emphasizing
positive rather than negative information, such as rescue results
and people’s helping behaviors during the disaster can contribute
to the reduction of negative emotions and the risk perception
raised by the crisis (Borah, 2009; Balzarotti and Ciceri, 2014; Lan
et al., 2019).

The exploration of the effects of information forms and
framing in news presentation has achieved certain results.
However, to date, research has mainly focused on investigating
the effects of the two variables separately, while ignoring the
possible interaction between them (e.g., Kaspar et al., 2016; Lee
and Kim, 2016; Sun et al., 2016). Hence, the present study aims
to explore the effects of different information presentation forms
under both positive and negative information framing. Previous
work has suggested that innovative forms of news presentation
can promote the ability and motivation of individuals to engage
in elaborate information processing (Chabani and Hommel,
2014; Kaspar et al., 2016; Lee and Kim, 2016). Based on the
dual-process theory and the elaboration likelihood model (ELM,
Petty and Cacioppo, 1986; Evans and Stanovich, 2013), when
the possibility of refined processing increases, people are more
likely to use the central path to process information; that
is, they will actively apply more comprehensive methods to
understand information, which is more likely to cause changes
in their relevant attitudes and behavior (Lee and Kim, 2016).
Therefore, we hypothesize that when presenting the news in
an innovative manner with visualized graphs, the positive or
negative information will have a greater impact on individuals’
mental state and behavioral intention, showing the “amplification
effect” (H1).

In the context of disasters, emotion and risk perception are
important psychological reactions that have been widely explored
in studies on news communication (Van Bavel et al., 2020). In
terms of emotions, evidence from a large number of studies has
demonstrated the negative effects of disaster news on emotion,
and indicated that exposure to news on terrorist attacks or natural
disasters will increase individuals’ anxiety and depression levels
(Pfefferbaum et al., 2000; Kaplan, 2008; McIntyre and Gibson,
2016; Vliegenthart and Boukes, 2018; Aslam et al., 2020). Apart
from the influence of news reports on emotions, Lowry et al.
(2003) found a relationship between news reports and public
risk perceptions. Research has shown that the public’s perception
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of social crime rates was not based on actual crime rates, but
by the prominence of crime incidents in news reports (Gerbner
et al., 1986; Lowry et al., 2003; Romer et al., 2003; Boukes and
Vliegenthart, 2017; Abrams and Greenhawt, 2020). However,
previous studies mainly focused on the negative effects of
disaster news while ignoring their possible positive contributions
(e.g., Unz and Schwab, 2008; Vliegenthart and Boukes, 2018;
De Hoog and Verboon, 2020). Studies have shown that news
reports on disaster conditions can also stimulate the viewers’
empathy for victims, and further promote their willingness and
behavior to help others (Simon, 1997; Gasser and Solé, 2006).
Meanwhile, according to research conducted during the outbreak
of SARS, high-level risk perception also motivated people to
adopt altruistic behaviors in order to reduce their perceived risks
in the surrounding environment (Xie et al., 2005). Based on
these facts, the current research also investigates participants’
intention to help in the context of the COVID-19 pandemic, aside
frommeasurement of their emotions and perceptual changes.We
hypothesized that innovative presentation of the negative news
could also amplify people’s willingness to help others (H2).

Most of the existing research was conducted using the
retrospective priming paradigm, which investigated the influence
of news reports long after the disasters occurred and lacked
real-time measurement (e.g., Marshall et al., 2007; Ben-Zur
et al., 2012). However, it is possible that retrospective studies
may be biased because of the constructive nature of memory
and time-varying factors such as controllability of disaster and
personal-disaster relevance, which exert influences on people’s
retrospective memory (Balzarotti and Ciceri, 2014; Boukes and
Vliegenthart, 2017). Therefore, it is necessary to combine and
compare the retrospective and real-time approaches in exploring
the influence of information forms and framing on public risk
perception, emotions, and willingness to help, specifically in the
context of the global COVID-19 pandemic. Based on previous
explorations, we hypothesized that the influence of information
forms and framing are more prominent when using the real-time
priming paradigm, and that they will be less stable when using
the retrospective priming paradigm (H3).

Taken together, by conducting two experiments, the current
research combined the real-time and retrospective priming
paradigms to investigate the influence of information forms and
framing on people’s risk perception, emotion, and willingness
to help during the COVID-19 pandemic in mainland China.
This research aims to provide preliminary evidence of the
“amplification effect” of innovatively presented news forms. It
could promote the understanding of the psychological effects of
news media and provide implications on how to present disaster
information in a better way, so as to encourage the public’s
response to the pandemic.

EXPERIMENT 1: TEST BASED ON THE
REAL-TIME PRIMING PARADIGM

This experiment applied the real-time priming paradigm to
present the pandemic situation news. The purpose of this study
was to explore the effects of the framing and forms of news

information on viewer’s risk perception, positive emotion, and
willingness to help during the COVID-19 pandemic situation,
and provide a preliminary examination of the “amplification
effect” of the innovative information form.

Method
Participants
According to G∗Power (Faul et al., 2009), we would need 195
participants for each task to attain an 80% chance of detecting
an effect of 0.3. As such, a total of 252 participants were recruited
through an online platform, of which 73 were male and 179 were
female. The mean age of the sample was 27.46, ranging from
18 to 66. All participants enrolled in the study voluntarily, with
informed consent prior to its initiation.

Design and Measures
A 2 (information framing: positive vs. negative)× 2 (information
form: plain text vs. pie chart) between-subject design was
applied in the study. Among these, real-time data of people
cured during the pandemic were presented as positive valance
information, while data on death was presented as negative
valance information. In addition, the information was presented
in the form of plain text under the traditional condition,
while visual graphics were added in the innovative form. The
dependent variables included the severity dimension of risk
perception, positive emotion, and willingness to help others.

The severity dimension of risk perception was measured
using the “Risk Perception Questionnaire” compiled by Xie et al.
(2005) in their research on SARS, which includes the dimensions
of “the possibility of infection,” “severity,” “uncertainty,” and
“uncontrollability.” These dimensions are the risk characteristics
of SARS obtained by Xie et al. in the later stage of the 2003 SARS
epidemic in China (May 2003) by investigating the impact of the
SARS epidemic crisis on the mental state of the public through
questionnaires. This instrument was also used to measure the
public’s risk perception in the COVID-19 pandemic (Wen et al.,
2020). The current study mainly focuses on the impact on the
“severity” dimension of risk perception. The item that measures
the severity perception of COVID-19 pandemic was used, and the
term “SARS” in the original item was modified to “coronavirus
disease:” “The coronavirus disease is most likely to cause death.”
This item was rated on a 5-point scale ranging from 1 (totally
disagree) to 5 (totally agree).

Since the concern of this study is the impact on the individual’s
positive feelings, we selected two items of “pleasure” and “safety”
to represent the main positive emotions during the pandemic,
and organized the items with reference to the narrative in the
classic State-Trait Anxiety Inventory-Form (STAI) (Spielberger
and Gorsuch, 1983): “I feel pleasant” and “I feel secure.” The
participants were requested to evaluate their feelings on a 4-point
scale ranging from 1 (not at all) to 4 (very much so). In this study,
Cronbach’s alpha was 0.62. The sum of the scores of the two items
was defined as the final score of positive emotion.

Willingness to help was measured using two self-compiled
items. The current study was conducted in the early stage of
the COVID-19 pandemic in China (January 24 to February
9, 2020). The unclear information on disease protection and
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the shortage of masks were the prominent problems during
that period. Combining these social problems with common
prosocial behaviors in news reports, we selected two of the
most representative helping behaviors: “I am willing to teach
others how to prevent the coronavirus disease” and “If I go to
a pharmacy to buy masks and find that there are few left, I will
leave some masks for the next person.” These items were rated
on a 5-point scale ranging from 1 (totally disagree) to 5 (totally
agree). The sum of the scores of the two items was defined as the
final score of willingness to help.

Procedure
This experiment was conducted in the early stage of the COVID-
19 outbreak in China (i.e., from January 24 to February 9).
Since the laboratory where we were supposed to conduct the
study was not available during the pandemic, this experiment
was conducted using an online survey platform (www.wjx.com).
Participants were randomly assigned to four conditions, and
each condition was primed with either positive or negative
news related to the domestic pandemic situation in either plain
text or pie chart form (Figure 1). The news was taken from
real-time reports on the domestic pandemic situation from an
online news platform (www.people.com). As of January 30,
2020, the number of confirmed COVID-19 cases in China
was 7,736, of which 124 had recovered (2% cure rate), and
170 had died (2% mortality rate). In the negative-plain text
condition (n = 63), participants were required to read news
reports about deaths presented in pure text form; in the negative-
pie chart condition (n = 63), a visual pie chart was added
to demonstrate the mortality rate. Conversely, in the positive-
plain text condition (n = 63), participants were required to
read news about the number of people cured of COVID-19,
which was presented in pure text form; in the positive-pie chart
condition (n = 63), a visual pie chart was added to demonstrate
the recovery rate. The participants were required to carefully
read the news within 15 s. After the priming stage, participants
were then required to evaluate their risk perception (the severity
dimension), positive emotion, and willingness to help, and finally
filled in their demographic characteristics, including gender and
age (Figure 2).

FIGURE 1 | The illustration of innovative priming information.

Results
Descriptive Statistics
SPSS 23.0 was used to analyze the data. The outcome of the
descriptive statistics is displayed below (see Table 1).

Severity Dimension of Risk Perception
First, a 2 (information framing: positive vs. negative) × 2
(information form: plain text vs. pie chart) between-subjects two-
way ANOVA was conducted to analyze the differences in risk
perception among the four conditions. The results indicated that
there was no significant main effect for information framing,
F(1,246) = 2.377, p = 0.124, η2

p = 0.010. The main effect of
information form was also not significant, F(1,246) = 1.611, p
= 0.206, η2

p = 0.007. However, the interaction effect between

them was significant, F(1,246) = 4.884, p = 0.028, η2
p = 0.019

(Figure 3). Specifically, using simple effect analysis, we found
that when presenting positive news, individuals who read the
information in the pie chart form (M = 3.13, SD = 0.14) had
lower perceived severity than those who read it in the plain text
form (M = 3.63, SD = 0.14), F(1,246) = 6.379, p = 0.012, η2

p =

0.025. However, respondents in the negative news condition did
not show any difference in risk perception for the two forms of
information presentation (pie chart form: M = 3.67, SD = 0.14;
plain text form:M= 3.54, SD= 0.14), F(1,246) = 0.351, p= 0.554,
η2
p = 0.001.

Positive Emotion
Similarly, a two-way ANOVA was conducted to examine the
differences in positive emotion among the four conditions. The
results indicated that the main effect of information form was
significant, F(1,246) = 9.548, p = 0.002, η2

p = 0.037, while the
main effect of information framing was not significant, F(1,246)
= 1.535, p= 0.216, η2

p = 0.006. In addition, the interaction effect
of the two variables was significant, F(1,246) = 5.678, p = 0.018,
η2
p = 0.023 (Figure 4). Specifically, using simple effect analysis,

we found that when presenting negative news, individuals who
read the information in the pie chart form (M = 4.30, SD= 0.19)

FIGURE 2 | The procedure of Experiment 1 and Experiment 2.
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TABLE 1 | Descriptive statistics of risk perception, positive emotion, and willingness to help of participants in different information priming conditions (M ± SD).

Information framing Information form Severity

dimension of

risk perception

Positive emotion Willingness to help

Negative Pie chart 3.67 ± 1.18 4.38 ± 1.54 8.29 ± 1.43

Plain-text 3.48 ± 1.08 5.23 ± 1.58 7.65 ± 1.79

Positive Pie chart 3.17 ± 1.04 4.52 ± 1.28 8.27 ± 1.59

Plain-text 3.65 ± 1.05 4.65 ± 1.45 8.48 ± 1.48

FIGURE 3 | The interaction between information frame and information form

on risk perception in experiment 1. *p < 0.05. The error bars indicated 95%

Confidence Intervals (95% CI).

FIGURE 4 | The interaction between information frame and information form

on positive emotion in Experiment 1. ***p < 0.001. The error bars

indicated 95% CI.

had lower positive emotion than those who read it in the plain
text form (M = 5.33, SD = 0.19), F(1,246) = 13.469, p < 0.001,
η2
p = 0.052. However, those in the positive news condition did

not show any difference in positive emotion (pie chart form: M
= 4.49, SD= 0.19; plain text form:M = 3.67, SD= 0.19), F(1,246)
= 0.495, p= 0.482, η2

p = 0.002.

Willingness to Help
Similarly, a two-way ANOVA was conducted to examine the
differences in willingness to help among the four conditions. The
results indicated that there was no significant main effect for

FIGURE 5 | The interaction between information frame and information form

on willingness to help in Experiment 1. * p < 0.05 The error bars indicated

95% CI.

information framing, F(1,246) = 2.615, p = 0.107, η2
p = 0.011.

The main effect of information form was also not significant,
F(1,246) = 1.228, p = 0.269, η2

p = 0.005. However, the interaction
effect between them was significant, F(1,246) = 4.413, p = 0.037,
η2
p = 0.018 (Figure 5). Specifically, using simple effect analysis,

we found that when presenting negative news, individuals who
read the information in the pie chart form (M = 8.33, SD= 0.20)
had a higher willingness to help than those who read it in plain
text form (M = 7.67, SD = 0.21), F(1,246) = 4.775, p = 0.030, η2

p

= 0.019. However, those in the positive news condition did not
show any difference in willingness to help by information form
(pie chart form: M = 8.25, SD = 0.20; plain text form M = 8.44,
SD= 0.20), F(1,246) = 0.454, p= 0.501, η2

p = 0.002.

Discussion
Based on the real-time priming paradigm, the first experiment
preliminarily explored the effects of information framing and
form in pandemic-related news on individuals’ risk perception,
positive emotion, and willingness to help others during the
COVID-19 crisis. In general, the results suggest that information
valance and form in the news have important influences on
the severity dimension of risk perception, positive emotion, and
willingness to help. Furthermore, the innovative pie chart in news
presentation can amplify the influence of information framing,
showing an “amplification effect.” Specifically, when presenting
positive news, the innovative form with visual graphics can
enhance the effect of a positive framing, and help to reduce
participants’ risk perception of the severity of the pandemic.
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However, when presenting negative news, the application of
innovative information can enhance the effect of negative
framing, thereby reducing positive emotions, but at the same
time, improving their willingness to help others.

In conclusion, the results of Experiment 1 confirmed the
“amplification effect” of innovative information form; it makes
positive information more positive, and the negative information
more negative. However, this study was conducted during the
serious outbreak of COVID-19, raising the question of whether
the amplification effect of innovative information form still exists
after this period. Hence, the second experiment will use the
retrospective priming paradigm to further explore this question.

EXPERIMENT 2: TEST BASED ON A
RETROSPECTIVE PRIMING PARADIGM

Experiment 2 used the retrospective priming paradigm to
reexamine the effects of information framing and form of
pandemic-related news on viewers’ severity dimension of risk
perception, positive emotion, and willingness to help in the
context of a post-pandemic situation, in order to explore
the background condition of the “amplification effect” of the
innovative information form.

Method
Participants
According to G∗Power (Faul et al., 2009), 195 participants
would be required for each task to attain an 80% chance of
detecting an effect of 0.3. Thus, a total of 200 participants were
recruited through an online platform. After excluding the data
of participants who had responded too quickly or had missing
data, the final sample was 187, of which 48 were male and 139
were female. Themean age of the sample was 23.71, ranging from
18 to 44. All participants enrolled in the study voluntarily, with
informed consent prior to its initiation.

Design and Measures
This experiment also applied a 2 (information framing: positive
vs. negative) × 2 (information form: plain text vs. pie chart)
between-subject design. The dependent variables were the
participants’ severity dimension of risk perception, positive
emotion, and willingness to help after reading the priming
material. The materials and measurements were the same
as in Experiment 1.

Procedure
The procedure of Experiment 2 was similar to that of Experiment
1; however, it was carried out during the post-pandemic period in
China. Since the laboratory where we were supposed to conduct
the study was not available during the pandemic, this experiment
was conducted using an online survey platform (www.wjx.com).
This experiment adopted the retrospective priming paradigm;
thus, it started by introducing participants with a guide question:
“Imagine you are back in January 2020, and the next page is a
news report about the national pandemic situation at that time.
Please carefully read the information and answer the following
questions.” The 187 participants were randomly assigned to one
of four experimental conditions and then presented with positive
or negative pandemic-related news in either plain text or pie chart
forms. After 15 s of reading, the participants were requested to
evaluate their risk perception, positive emotion, and willingness
to help, and finally provided their demographic information,
such as gender and age.

Results
Descriptive Statistics
SPSS 23.0 was used to analyze the data. The outcome of the
descriptive statistics is displayed below (see Table 2).

Severity Dimension of Risk Perception
As in Experiment 1, a 2 (information framing: positive
vs. negative) × 2 (information form: plain text vs. pie
chart) between-subjects ANOVA was conducted to analyze the
differences in risk perception among the four conditions. The
results indicated that there was no significant main effect for
information framing, F(1,181) = 1.843, p = 0.176, η2

p = 0.010.
The main effect of information form was also not significant,
F(1,181) = 1.595, p = 0.208, η2

p = 0.009. However, the interaction
effect between them was marginally significant, F(1,181) = 2.990,
p = 0.086, η2

p = 0.016 (Figure 6). Specifically, using simple
effect analysis, we found that when presenting negative news,
individuals who read the information in the pie chart form (M
= 3.27, SD = 0.16) had lower perceived severity than those who
read it in the plain text form (M = 3.73, SD = 0.16), F(1,181)
= 4.472, p = 0.036, η2

p = 0.024. However, those in the positive
news condition did not show any difference in risk perception
(pie chart form:M = 3.75, SD = 0.16; plain text form:M = 3.68,
SD= 0.15), F(1,181) = 0.094, p= 0.759, η2

p = 0.001.

TABLE 2 | Descriptive statistics of risk perception, positive emotion, and willingness to help of participants in different information priming conditions (M ± SD).

Information framing Information form Severity

dimension of

risk perception

Positive emotion Willingness to help

Negative Pie chart 3.28 ± 1.10 4.02 ± 1.26 7.98 ± 1.67

Plain-text 3.74 ± 0.92 3.79 ± 1.21 8.13 ± 1.54

Positive Pie chart 3.75 ± 1.08 3.77 ± 1.43 7.93 ± 1.61

Plain-text 3.66 ± 0.98 4.47 ± 1.89 7.94 ± 1.55
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FIGURE 6 | The interaction between information frame and information form

on risk perception in Experiment 2. The error bars indicated 95% CI.

FIGURE 7 | The interaction between information frame and information form

on positive emotion in Experiment 2. The error bars indicated 95% CI.

Positive Emotion
Similarly, a two-way ANOVA was conducted to examine the
differences in positive emotion among the four conditions. The
results indicated that there was no significant main effect for
information framing, F(1,181) = 0.508, p = 0.477, η2

p = 0.003.
The main effect of information form was also not significant,
F(1,181) = 0.543, p = 0.462, η2

p = 0.003. However, the interaction
effect between them was marginally significant, F(1,181) = 3.586,
p = 0.060, η2

p = 0.019 (Figure 7). Specifically, using simple
effect analysis, we found that when presenting positive news,
individuals who read the information in the pie chart form (M
= 03.80, SD = 0.23) had lower positive emotion than those who
read it in the plain text form (M = 4.34, SD = 0.22), F(1,181) =
3.426, p= 0.066, η2

p = 0.019. However, those in the positive news
condition did not show any difference in positive emotions (pie
chart form: M = 4.07, SD = 0.23; plain text form: M = 3.81, SD
= 0.22), F(1,181) = 0.643, p= 0.424, η2

p = 0.004.

Willingness to Help
Similarly, a two-way ANOVA was conducted to examine the
differences in willingness to help among the four conditions.
However, no significant differences were found among them
(Figure 8), F < 0.60, p > 0.05, η2

p < 0.01.

FIGURE 8 | The interaction between information frame and information form

on willingness to help in Experiment 2. The error bars indicated 95% CI.

Discussion
In Experiment 2, based on the retrospective priming paradigm,
the effects of news information framing and form on risk
perception, emotion, and willingness to help were explored under
the post-pandemic situation in China, when the coronavirus
disease is less concerning. In general, the results of this study
were different from those of Experiment 1. The effects of
information framing and information form on individuals’ risk
perception and positive emotion were weakened, and the effects
on willingness to help disappeared. Furthermore, the influential
tendency of information form is opposite to the “amplification
effect” in the first study.

In particular, when negative news was presented, a pie chart
form led to lower risk perception. On the other hand, when
positive news was present, a pie chart form led to lower
positive emotion. The weakening of the two-variable effects
of information framing and form may be due to participants’
reduced personal relevance and increased coping potential to
the pandemic (Balzarotti and Ciceri, 2014). Nevertheless, the
opposite trend of the “amplification effect” will be further
discussed in the section below.

GENERAL DISCUSSION

This research conducted two experiments to examine the
impacts of innovative information forms and information
framing on individuals’ risk perception, positive emotions, and
willingness to help in the periods of high-risk pandemic and
normalized pandemic prevention. In general, both experiments
demonstrated the impact of information forms and framing
on individuals’ psychological states and behavioral intentions,
although the patterns of results were not completely consistent
between the experiments. These results indicated that apart from
the increase in preference for news found in a previous study
(Lee and Kim, 2016), the innovative presentation of graphic
information is beneficial to individuals’ elaborate processing of
news, which leads to greater cognitive or behavioral changes.
The influence of information framing shown in this research
such as the negative association between positive information
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and risk cognition in Experiment 1, demonstrated the existence
of a framing effect in news reports and its potential influence
on individuals’ cognitive processes (Borah, 2009; Balzarotti and
Ciceri, 2014).

More importantly, the “amplification effect” was clearly
established by the significant interaction between information
forms and framing on participants’ risk cognition, positive
emotion, and willingness to help in the first experiment.
When presenting the news with positive framing, that is,
information regarding the number of cured people, innovatively
adding visualized graphics amplified the positive effect of the
information and significantly reduced the severity dimension
of risk perception. On the other hand, when presenting news
with negative framing, that is, information regarding the
number of deaths, adopting the innovative forms of information
presentation significantly reduced the positive emotions of
participants while promoting their willingness to help others. In
brief, the innovative way of presenting information “amplifies”
the influence of positive and negative information framing on the
individual’s mental state and behavioral intention. This finding is
consistent with the results of previous studies, which indicated
that the elaboration, acquisition, and evaluation of news could
be enhanced by infographic information (Lazard and Atkinson,
2015; Lee and Kim, 2016). Meanwhile, it has also been found
that, compared with plain text, the application of infographic
presentation will encourage readers to engage in greater levels
of issue-relevant thinking (Lazard and Atkinson, 2015; Lee and
Kim, 2016; Huang et al., 2019). The current study further
extends this amplification effect to the field of disaster data-
based news. From the perspective of cognitive processing, the
“amplification effect” in the present study could be due to the
increase of individuals’ motivation and ability to elaborately
process the data that is presented in forms of visualized graphics
(Lee and Kim, 2016). According to the dual-process theory and
the elaboration likelihood model (Petty and Cacioppo, 1986;
Evans and Stanovich, 2013), the central and peripheral paths
of information processing coexist. When the condition is more
conducive to elaborate processing, the individual is more likely to
process the information through the central path, which makes
their attitude and behaviors more likely to be affected by the
contents of the information (Petty and Cacioppo, 1986; Chabani
and Hommel, 2014). Hence, compared to the text-only forms,
the addition of innovative news presentation forms, such as
pie charts, can lead to a more elaborate information processing
procedure, and further amplify the effect of information framing
on individuals’ risk cognition, emotion, and willingness to help.

Experiment 2 tried to examine the results of Experiment
1 with the retrospective priming paradigm conducted during
the period of normalized COVID-19 prevention in China.
However, there are important differences in the interactive
patterns between information forms and framing between results
under two priming paradigms. To better compare the influences
of the real-time and retrospective priming paradigm, a three-
way ANOVA is conducted as a supplemental analysis (see in
the supplemental material). Firstly, the independent-sample T-
test and non-parametric test were performed to compare the
demographic characteristics of two samples, including gender,

age, educational background, social-economic status (SES), and
occupation. The results showed that the samples in the two
experiments only significantly differed in age and educational
background. Hence, the two variables were further taken as
covariates in the three-way ANOVA test (priming paradigm ×

information framing × information form). The results indicated
that, in the analysis of positive emotion and risk perception, the
effects of age and educational background were not significant,
and the three-way interaction was significant. Therefore, the
comparison between Experiments 1 and 2 on emotion and
risk perception is meaningful. However, in the evaluation of
willingness to help, there is a significant effect of education
background in the dummy variable represented by graduate
students. Thus, we should be more conservative for the different
results of willingness to help between two experiments, which
could be the by-product of education background, but it should
be noted that this effect has no influence on the tendency of the
amplification effect we found, confirming that the original result
is robust.

Generally, the contrary impacts on positive emotion and
risk perception in the two experiments may be caused by the
differences in the public’s perception of the personal relevance of
the pandemic as well as their ability to respond to the pandemic
in the two periods (Balzarotti and Ciceri, 2014). Compared with
the period of normalized COVID-19 prevention, individuals
will perceive a higher possibility of their own infection, and
lower controllability and response potential toward the pandemic
during the risk period (Xie et al., 2005). Hence, during the risk
period, individuals are more likely to pay attention to relevant
news, and they are more susceptible to the form and frame of the
news. In addition, in order to control the influence of information
content, the news information presented in Experiment 2 was
consistent with that used in Experiment 1; thus, the recovery
rate (January 2020, 2%) used in the materials was lower than
the death (5.2%) and recovery rates in September 2020 (93.6%)
[WHO Coronavirus Disease (COVID-19) Dashboard, 2020].
The positive and negative framing information in Experiment
2 may lead to the opposite effects due to the comparison
with the current situation. This difference also indicates that
retrospective priming research conducted after the disaster
may cause deviations in the results because of the changes in
individual perceptions and situations, among other reasons.

This research has important theoretical and practical
contributions. At the theoretical level, this study supplemented
the lack of research examining the interaction between
information forms and framing in disaster news studies, and
proposed the “amplification effect” of innovative information
provision on information framing. In addition, previous studies
related to the influence of disaster news have mainly focused on
the negative effects (e.g., Vliegenthart and Boukes, 2018; DeHoog
and Verboon, 2020). This research, however, simultaneously
examined the positive and negative sides of disaster news
reporting and suggested a way to promote the public’s altruistic
behavior by reporting the disaster news in “appropriate” ways.
At the methodological level, this study innovatively combined
the real-time and retrospective priming paradigms and revealed
the difference between them. This result questions the accuracy
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of retrospective research and cautions researchers in applying
their results. At a practical level, this research demonstrated the
influence of information forms and framing on individuals’ risk
cognition, emotion, and willingness to help. This suggests that
the government could utilize the broadcast of disaster news to
stabilize social mentality and promote altruistic behavior.

In discussing the findings, we finally want to acknowledge the
limitations of the current study and point to future directions.
First, in order to reduce the impacts of irrelevant factors,
this study simplifies the information form into two categories:
traditional and innovative; and uses the widely-applied pie
chart as the representative of innovative form. However, during
the COVID-19 pandemic, innovative news forms including
interactive infographic news and news based on short videos,
for instance, Tik Tok, have also played significant roles in
news communication. Therefore, how the amplification effect
found in this research will change in more innovative news
forms remains to be explored. Future research can further verify
the amplification effect in wider news forms, referring to the
updated innovation trend of news (Lee and Kim, 2016). Second,
the present study only measures the difference in individuals’
self-report intention of helping others after reading differently
presented news. According to the suggestion of Bilancini (2020),
the change of actual behavior is more costly than that of
behavioral intentions, which requires stronger and more effective
interventions. Hence, it remains to be verified whether the
amplification effect of innovative news in our study can lead to
changes in actual altruistic behavior. Finally, positive emotion,
risk perception, and willingness to help are taken as three
parallel dependent variables in this research. However, we did
not construct a model to explain the influencing mechanism
between the variables. Therefore, it is an important direction
to explore the influencing mechanism of news presentation
on individuals’ emotion, cognition, and behavioral intention in
future exploration.

CONCLUSION

The current study applied the real-time and retrospective
priming paradigms to examine the effects of the information

framing and form on pandemic-related news during the outbreak
and post-pandemic period in China. In the real-time condition,
the “amplification effect” of innovative form on the power of
information framing was found. Furthermore, by comparing the
results of the two paradigms, the results revealed the necessary

background condition of the “amplification effect.” In addition, it
suggested the possible deviation of the retrospective paradigm in
studies about disaster news. At the theoretical level, the current
study discovered the “amplification effect” of innovative news
forms for the first time. In addition, it has important implications
in the choice of paradigms for relative study in the future.
Practically, the findings of this study provide empirical support
for the adjustment of public mental and behavioral conditions
through changes in news reports during social crises.
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During the COVID-19 pandemic, Internet language (INL) has influenced daily life
extensively. However, the process by which INL influences people’s psychology and
behavior is unclear. This study explored the effects of INL on mental health (anxiety and
depression). A pilot study was conducted to develop a qualified scale for INL related to
COVID-19 (CINL) in college students using an online questionnaire. The CINL scale was
found to have two dimensions: frequency and comprehension, as well as good reliability
and validity. A formal study explored the mediating effect of cognitive flexibility on the
relationship between CINL and mental health. The results showed that CINL positively
predicted mental health when it was mediated by cognitive flexibility. These results not
only provide a new perspective on understanding the effects of cyber behavior on
human mental health from a positive perspective, but also provide practitioners with
new insights for interventions on college students’ mental health.

Keywords: Internet language, cognitive flexibility, anxiety, depression, COVID-19

INTRODUCTION

At the beginning of 2020, COVID-19 broke out worldwide, and as of April 18, 2021, the cumulative
number of confirmed cases and deaths globally had reached 140,578,995 and 3,010,453, respectively
(World Health Organization, 2021). COVID-19 has spread rapidly across the world and is a
source of ongoing concern. It is worth noting that stress from the risks associated with the
COVID-19 pandemic – social alienation, the implementation of isolation measures, and the
consequences of the disease – significantly impact people’s mental health and increase the risk
of mental health problems (Vahia et al., 2020). People who are diagnosed with or suspected of
being infected with COVID-19 experience negative emotional and behavioral reactions, such as
fear, loneliness, anxiety, and insomnia (Ornell et al., 2020). In addition, COVID-19 also has a
significant negative impact on people who are not infected. A recent study conducted in China
demonstrated that about 53.8% of the respondents began to suffer from a moderate or severe
psychological disorder during the pandemic. In particular, 16.5% reported experiencing moderate
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to severe depressive symptoms, 28.8% reported experiencing
moderate to severe anxiety symptoms, and 8.1% experienced
moderate to severe stress (Wang et al., 2020).

A vast body of Internet language (INL) has emerged in the
context of the COVID-19 pandemic. INL in China refers to a
language generated or applied in online communication and is
composed of Chinese and English letters, punctuation marks,
symbols, pictures, characters, and so on (Wu, 2004; Du, 2007).
Generally, these combinations express special meanings in online
communication. Previous studies suggest that Chinese INL has
many types, including those that parse Chinese characters (e.g.,
combination of two Chinese characters “ ” meaning “bow,”
and “ ” meaning “though” into a new Chinese character “ ,”
meaning “strong”), stylized numbers (e.g., the number 94 sounds
like “jiu shi” in Mandarin, which means confirmation), and so
on. With the rapid development of the Internet, the forms and
content of INL are becoming increasingly diversified. In the
context of COVID-19, some common words have been given
new usages or interpretations. For example, in the past, the idiom
“du ( ) ri ( ) ru ( ) nian ( ),” which means “getting through
a day is like getting through a year,” is used to describe the
experience of going through a difficult time; however, netizens
have given this idiom a new meaning: “during the pandemic,
individuals do not need to work, and they can relax as they
would on the lunar New Year holiday.” Another phrase that has
emerged is: “before the pandemic, we were afraid to encounter
ghosts; however, during the pandemic, we are afraid to encounter
people.” However, it is not sufficient to merely summarize all the
types of INL. Many studies have demonstrated that individuals
who browse or use INL experience positive emotions that are
often accompanied by insights (Ma et al., 2012; Shen et al., 2017).
Therefore, INL is generally characterized as being humorous.
Furthermore, understanding INL requires users to adopt unusual
perspectives to interpret INL’s novel meanings (Zhou, 2010; Xu,
2015); thus, novelty is another characteristic of INL.

Generally, INL is updated quickly based on current events.
Whether this refers to events in daily life or during the COVID-
19 pandemic, INL has been found to influence study, work,
and life. Among these, mental health, such as anxiety and
depression, is also affected. On the one hand, because INL
is usually humorous in tone, it can trigger positive emotions
(happy, relaxed, etc.) that can promote mental health (Guo and
Wang, 2007; Zhao et al., 2010). In addition, the humor of INL
has an entertainment function, so the imitation and use of INL
can easily close interpersonal distance, increase interpersonal
attraction, and further satisfy the need for belonging (Yao and
Zhou, 2019), which could also impact mental health. Therefore,
we hypothesized that INL can directly improve the mental health
of netizens during COVID-19.

On the other hand, because of the novelty of INL, which
can help individuals to view things from multiple perspectives
and improve their understanding of the same thing, INL could
also improve individuals’ cognitive flexibility, which is defined
as the ability of human beings to change cognitive processing
strategies in response to new and unexpected situations in their
environment (Canas et al., 2003; Al-Mosaiwi and Johnstone,
2018). The effect of novel stimuli on cognitive flexibility has been

supported by many previous empirical studies (Barceló et al.,
2002; Jowkar-Baniani and Schmuckler, 2014).

Previous studies have found that individuals with high
cognitive flexibility are more likely to consider a situation from a
different point of view and switch their ideas smoothly, resulting
in individuals with high cognitive flexibility and higher levels
of life satisfaction, self-esteem, and mental health (Kim and
Omizo, 2005; Koesten et al., 2009; Windle, 2010; Jen et al., 2018;
Odacı and Çikrikci, 2018). Furthermore, individuals with high
cognitive flexibility are more likely to meet the requirements of
the environment, efficiently cope with difficult situations, adapt
their thoughts and behaviors, and be good at problem solving.
This leads to a higher likelihood of success in settling individual
internal conflicts and clashes with the outside world, and in
establishing a good balance with the outside world (Tchanturia
et al., 2004; Hasselbalch et al., 2012; Murphy et al., 2012; Brewster
et al., 2013; Mehri and Bakhtiarpoor, 2016; Perpiñá et al., 2016;
Jahja et al., 2017; Edwards, 2019). Therefore, this study further
hypothesized that INL may have an indirect effect on mental
health through cognitive flexibility during COVID-19.

In other words, while people are at risk of mental health
issues during the pandemic, INL may affect the mental health
of netizens through direct and indirect paths. Therefore, this
study synthetically assumed that INL promotes netizens’ mental
health during COVID-19, which may be partially mediated by
cognitive flexibility.

To explore the effect of INL on mental health during the
COVID-19 pandemic, a pilot study was conducted to develop a
scale for INL in relation to COVID-19 (CINL). A cross-sectional
survey was conducted to explore the mediating effect of cognitive
flexibility on the relationship between CINL and mental health.
To obtain sufficient and suitable data, this study developed an
online questionnaire for data collection. Previous studies have
found that mental health is influenced by participants’ gender
(Zhang and Yu, 2004; Feng and Zhang, 2005; He, 2014), age
(Zhang et al., 2011), physical health status (Dong et al., 2012;
Lu and Wang, 2015), family economic status (Hudson, 2005; Hu
et al., 2014), and physical activity (Swann et al., 2018; Zheng et al.,
2020). To eliminate the interference of these variables, this study
included these variables as control variables.

PILOT STUDY: DEVELOPING A SCALE
OF INL RELATED TO COVID-19

Although previous studies have focused on the use of INL
(Liu et al., 2017, 2019; Zhao et al., 2017; Zhang et al., 2019),
there are no qualified tools to measure INL. Furthermore, a
scale for INL related to COVID-19 requires specificity and
effectiveness. Therefore, to explore the effect of CINL on mental
health, it was necessary to develop a scale for CINL with good
reliability and validity.

Theoretical Construction
As suggested by previous studies (Yang et al., 2006; Yang and
Li, 2007; Yu et al., 2017), frequency are often used as indicators
to measure behavior. This study adopted frequency as one
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dimension of CINL. As the humorous or pleasant emotions
aroused by INL are usually transient rather than lasting, people
may need to use INL over sufficient duration and frequency
to maintain a good state of mind to eliminate anxiety and
depression. Furthermore, INL is different from other types of
Internet communication; it is not only a behavior but also a
cognitive process. The effect of INL may also depend on how it is
understood (Huang et al., 2013). Take the idiom “du ( ) ri ( ) ru
( ) nian ( )” as an example. If netizens understood this idiom in
its original rather than its novel meaning, the INL would have no
effect. It is remarkable that novelty is relative but not permanent;
it may have been amazing for people to travel by plane, but now it
is normal to fly around the world. Therefore, this study considers
comprehension as another dimension of INL.

Based on this, the research team, which included four college
teachers and three psychology graduates, developed a scale that
included items in two dimensions. The frequency dimension
consisted of three items (e.g., “The number of times I browse
words, sentences, or paragraphs with INL related to COVID-19”)
and the comprehension dimension consisted of four items (e.g.,
“In my life, I will try my best to use these words, sentences, or
paragraphs with INL related to COVID-19”). This pilot study
further established the validity and reliability of the CINL scale.

Structural Validation
Participant
In total, 526 university students were recruited from a medical
college in Guangxi Zhuang Autonomous Region (GZAR), China.
To eliminate the possible effects of confounding variables, 116
participants were excluded because they had provided very
similar responses in the survey. Finally, valid data from 416
participants were obtained (79.09% of the original sample size).
The sample (N = 416) was randomly divided into two subgroups.
Data from subgroup 1 were subjected to an exploratory factor
analysis; it included data from 219 participants whose ages ranged
from 18 to 23 years old, with an average age of 19.76 years
(SD= 1.19), of whom 84 were male (38.40%). Data from subgroup
2 were subjected to a confirmatory factor analysis, and this
subgroup included 197 respondents whose ages ranged from 17
to 31 years old, with an average age of 19.91 years (SD = 1.56), of
whom 87 were male students (44.20%).

Validity and Reliability Analysis
Discrimination
An item–total correlation was used to test for discrimination
of items, as suggested by classical test theory (CTT) (Lord and
Novick, 1968). When the correlation coefficient between the item
score and total score was greater than 0.40, the item was retained.
As shown in Table 1, all the item–total correlation coefficients
ranged between 0.43 and 0.73. Therefore, no items were excluded
from this study.

TABLE 1 | Correlation coefficient between each item score and total score.

Item 1 2 3 4 5 6 7

Score 0.69 0.72 0.72 0.61 0.57 0.43 0.57

Exploratory factor analysis (EFA)
Data from subgroup 1 were subjected to exploratory factor
analyses. First, Kaiser-Meyer-Olkin (KMO) and Bartlett sphere
tests were conducted, and the results indicated that the data
were suitable for factor analysis (KMO = 0.74; Bartlett Sphere:
χ2 = 573.54, p < 0.001). Subsequently, the principal component
analysis method was used to extract factors with an eigenvalue
greater than 1, and the maximum variance method was used to
rotate the component matrix. Two factors were extracted, and the
total contribution rate was 67.64%. According to CTT (Lord and
Novick, 1968), items should not load two or more factors, and its
factor load should not be less than 0.3; otherwise, the item should
be dropped. As shown in Table 2, the sixth item loaded two
factors and was excluded. Finally, the remaining six items were
retained. The exploratory factor analysis was performed again
with six items, as shown in Table 3. After factor rotation, these
six items could load on two factors, which explained 73.42% of
the total variation rate. These two factors were consistent with the
theoretical construction; thus, this study named the two factors
“frequency of use of CINL” and “comprehension of use of CINL.”

Confirmatory factor analysis (CFA)
A confirmatory factor analysis was performed using data from
subgroup 2. The macro program Amos was used to conduct
a confirmatory factor analysis to test the two-factor model
obtained by exploratory factor analysis. The results (Table 4)

TABLE 2 | Results of EFA of the CINL scale before revision.

Factor load

1 2

1. How many time I browse words, sentences or
paragraphs using INL about COVID-19

0.88 0.02

2. How much time I spend in browsing words,
sentences or paragraphs using INL about COVID-19

0.88 0.07

3. How frequently I browse words, sentences or
paragraphs using INL about COVID-19

0.89 0.12

4. I feel happy when I browse words, sentences or
paragraphs using INL about COVID-19

0.01 0.88

5. I feel engaged when I browse words, sentences or
paragraphs using INL about COVID-19

−0.05 0.86

6. I feel impressed when I browse words, sentences or
paragraphs using INL about COVID-19

0.38 0.54

7. In daily life, I will try my best to use INL words,
sentences or paragraphs about COVID-19

0.14 0.70

TABLE 3 | Results of EFA of the CINL Scale after revision.

Factor 1 Factor 2

Item Loading Item Loading

1 0.88 4 0.86

2 0.89 5 0.87

3 0.90 7 0.70

Eigenvalues 2.40 2.01

Cumulative (%) 39.93% 73.42%
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TABLE 4 | Results of confirmatory factor analysis of the CINL scale.

χ2 df χ2/df RMSEA NFI RFI CFI IFI

11.033 8 1.38 0.044 0.98 0.96 0.99 0.99

indicate that the two-factor model of the CINL scale has good
structural validity.

Reliability analysis
Cronbach’s alpha and split-half tests were conducted to
establish the reliability of the CINL scale. Results showed that
the Cronbach’s alpha of the frequency and comprehension
dimensions were 0.88 and 0.74, respectively. The split-half
reliability coefficients of the two dimensions were 0.86 and
0.60, respectively.

Discussion
This pilot study developed a CINL scale that has two dimensions,
namely, frequency and comprehension. The results of the validity
and reliability analysis met psychometric requirements. However,
the reliability of the comprehension dimension of the CINL
scale was 0.60, which is relatively low. This may be because this
dimension has fewer items (Angoff, 1953; Friedland and Michael,
1987; Hellman et al., 2006).

The CINL scale is the first tool to comprehensively measure
behavior related to INL usage, and provides a theoretical and
practical basis for future studies to explore the relationship
between INL and human psychology and behaviors.

THE MEDIATING EFFECT OF COGNITIVE
FLEXIBILITY BETWEEN CINL AND
MENTAL HEALTH

Based on the results of the pilot study, this study further explored
the mediating effect of cognitive flexibility on the relationship
between CINL and mental health.

Participants
The sample was the same as in Study 1.

Measures
Measurement of CINL
A self-compiled scale was used to measure CINL. Responses to
the items were rated on a 5-point Likert scale, ranging from 1
(strongly disagree) to 5 (totally agree). The sum of the scores was
considered an indicator of the influence of CINL. See Study 1 for
detailed usage methods.

Cognitive Flexibility
The cognitive flexibility scale (CFI) (Dennis and Wal, 2010),
which was translated into Chinese by Wang et al. (2016), was
used to measure participants’ cognitive flexibility. This scale
is composed of the following dimensions: controllability and
choice. The controllability dimension contains 12 items (e.g., “I
am good at analyzing and evaluating various situations”), while

the choice dimension contains eight items (e.g., “I can always
view difficulties from different angles”). The scale is rated on
a 5-point Likert scale, ranging from 1 (never) to 5 (always).
The total score is considered an indicator of cognitive flexibility.
A higher total score indicates higher cognitive flexibility. This
scale has been proven to have satisfactory reliability and
validity in the Chinese context (Yang et al., 2016). In this
study, Cronbach’s alpha was 0.90 and the split-half reliability
coefficient was 0.87.

Mental Health
As suggested by previous studies (Tajima, 2001; Hoge et al., 2004;
Hedelin and Jonsson, 2010; Spijker et al., 2010; Harris et al.,
2015; Evans-Lacko et al., 2017), this study adopted depression
and anxiety as indicators of participants’ mental health.

Depression
A self-rated depression scale (SDS) (Zung, 1965) was used to
measure participants’ depression. This scale contains 20 items
(e.g., “I feel depressed,” “I do not sleep well at night,” “I do not
feel as happy as I did before when I had close contact with the
opposite sex”) that are rated on a 5-point Likert scale, ranging
from 1 (strongly disagree) to 5 (totally agree). Half of the items
were scored in reverse. The total score is considered an indicator
of depression. The higher the total score, the more severe the
depression. In this study, Cronbach’s alpha was 0.86 and the
split-half reliability coefficient was 0.82.

Anxiety
A self-rated anxiety scale (SAS) (Zung, 1971) was used to assess
subjective anxiety symptoms. This scale contains 20 items (e.g.,
“I feel more nervous and anxious than usual,” “I feel scared for
no reason,” and “I get upset or frightened easily”) that are rated
on a 5-point Likert scale ranging from 1 (strongly disagree) to 5
(totally agree). Some items were scored in reverse. The total score
is considered an indicator of anxiety. The higher the total score,
the more severe the anxiety. In this study, Cronbach’s alpha was
0.87 and the split-half reliability coefficient was 0.79.

Demographic Measure
Participants’ demographic information was gathered, including
their gender, age, physical health status, family economic status,
and level of physical activity.

Statistical Analyses
SPSS version 22.0 was used for the data analysis. First, a
correlation analysis was used to describe the data. Second, a
mediation effect test was adopted to explore the mediating
effect of cognitive flexibility on the relationship between
CINL and mental health, which was indicated by anxiety and
depression, respectively.

Results
Preliminary Analysis
As shown in Table 5, there was a significant positive correlation
between CINL scores and cognitive flexibility, and a significant
negative correlation between CINL and depression; however,
the correlation between CINL and anxiety was not significant.
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TABLE 5 | Descriptive statistics and correlation matrix for each variable (N = 416).

Variable 1 2 3 4 5 6 7 8

1. Age 1

2. Physical health status −0.06 1

3. Family financial status −0.07 −0.01 1

4. Physical activity status 0.02 0.28*** 0.10* 1

5. CINL −0.04 −0.05 0.20*** 0.14** 1

6. Cognitive flexibility 0.05 0.19*** 0.13** 0.25*** 0.16** 1

7. Anxiety 0.06 −0.22*** −0.20* −0.13** −0.07 −0.44*** 1

8. Depression 0.04 −0.19*** −0.22*** −0.19*** −0.17*** −0.43*** 0.76*** 1

M 19.83 1.97 2.79 2.27 17.32 66.85 48.80 50.79

SD 1.38 0.43 0.59 0.66 3.73 8.97 10.56 9.64

*p < 0.05, **p < 0.01, ***p < 0.001.

Cognitive flexibility was negatively correlated with anxiety and
depression. A significant positive correlation was found between
anxiety and depression.

Relationship Between CINL and Mental Health: Test
Model for the Mediating Effect of Cognitive Flexibility
The PROCESS of SPSS macro program model 4 was used
to explore the mediating effect of cognitive flexibility on the
relationship between CINL and depression, with CINL as an
independent variable, cognitive flexibility as an intermediary
variable, and depression as the dependent variable. Age, gender,
family economic status, physical health status, and physical
activity status were used as control variables.

As shown in Figure 1, after controlling for gender, age, family
economic status, physical health status, and physical activity
status, CINL was found to be significantly related to cognitive
flexibility, and cognitive flexibility was significantly related to
depression. However, the effect of CINL on depression was
not significant in this model. The Sobel test showed that the
mediation model was significant (B = −0.10, SE = 0.006,
z = −2.72, p < 0.05). The boost SE 95% confidence interval was
[−0.2232, −0.0014] and did not include 0. Furthermore, the ratio
of the indirect effect to the total effect was 36.93%. This suggests
that cognitive flexibility fully mediates the relationship between
CINL and anxiety.

Similarly, the PROCESS of SPSS macro program model 4
was used to explore the mediating effect of cognitive flexibility
on the relationship between CINL and anxiety. This study used
CINL as an independent variable, cognitive flexibility as an
intermediary variable, and anxiety as the dependent variable,
while age, gender, family economic status, physical health status,
and physical activity status were set as control variables.

As shown in Figure 2, after controlling for gender, age,
family economic status, physical health status, and physical
activity status, CINL significantly predicted cognitive flexibility,
and cognitive flexibility was a significantly negative predictor of
anxiety. The Sobel test showed that the mediation model was
significant (B = −0.12, SE = 0.006, z = −3.08, p< 0.05). The boost
SE 95% confidence interval was [−0.2232, −0.0014] and did not
include 0. This suggests that cognitive flexibility fully mediates
the relationship between CINL and anxiety.

In a word, cognitive flexibility played a full but not partly
mediating role in CINL and mental health, which partially
supported the hypothesis.

DISCUSSION

This study explored the effects of CINL on mental health.
The results showed that CINL improved mental health
by promoting cognitive flexibility, which supports our
hypothesis. These results are of great theoretical and practical
significance in understanding the mechanisms of cyber behavior
and mental health.

With regard to the demographic variables, the results of this
research are partially consistent with those of previous studies
on physical health status (Dong et al., 2012; Lu and Wang,
2015), family economic status (Hudson, 2005; Hu et al., 2014),
and physical activity status (Swann et al., 2018; Zheng et al.,
2020), with a significant positive relationship with mental health.
In addition, the differences in mental health between genders
were found to be marginally significant in this study, which is
consistent with previous studies that have shown mental health of
women was slightly lower than that of men (Zhang and Yu, 2004;
Feng and Zhang, 2005; He, 2014). With regard to age, the study
did not find a significant relationship between age and mental
health, which differs from a previous study (Zhang et al., 2011).
This may be due to the limited age range included in this study.

As expected, this study found that CINL was significantly
and positively correlated with cognitive flexibility, and negatively
correlated with depression. However, CINL was not significantly
associated with anxiety. After controlling for cognitive flexibility,
CINL was shown to have a positive effect on anxiety, although
this was still not significant and somewhat different from the
hypothesis. This deviation may be due to the fact that CINL may
inadvertently trigger an individual’s panic and anxiety toward
the COVID-19 epidemic. Previous studies have demonstrated
that when facing stressors, individuals produce corresponding
stress responses, such as symptoms related to an excited
sympathetic nervous system, high secretion of pituitary and
adrenal corticosteroids, and accelerated respiration (McGraw
et al., 2013). These physiological responses are easily associated
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FIGURE 1 | The mediating of effect of cognitive flexibility on the link between CINL and depression in the entire sample.

FIGURE 2 | The mediating of effect of cognitive flexibility on the link between CINL and anxiety.

with anxiety. From this perspective, CINL’s impact on anxiety
may be masked by the inhibiting effect of CINL mediated through
cognitive flexibility, which may also mask the effect of exposure to
CINL on anxiety. Therefore, the overall effect of CINL on anxiety
was not significant.

This study hypothesized that cognitive flexibility plays a partial
mediating role between CINL and mental health; however, the
results showed that cognitive flexibility played a fully mediating
effect. This may be because positive emotions, which are triggered
by CINL, can promote individuals’ cognitive flexibility (Liang and
Chen, 2015; Wang et al., 2017). Therefore, cognitive flexibility
plays a full mediating role between CINL and mental health.

Previous studies on mental health have focused on cognitive
factors such as cognitive flexibility, creativity, and coping
strategies (Li, 2003; Luo and Lin, 2006; Wei and Fu, 2007), as
well as social factors such as social support, social adaptation,
and stress events (Wen et al., 2000; Ding et al., 2005; Tu and
Guo, 2010). However, few studies have combined two or more

of these factors to examine them simultaneously. Nowadays,
the development of information is rapid; the Internet as a new
medium of information communication and as an interpersonal
communication tool is changing modern life and it is becoming
increasingly important in people’s studies, work, life, and mental
health (Chen, 2001).

Internet language lies at the core of Internet information
transmission, and may have an effect as a result of a combination
of factors. First, CINL is updated rapidly and is closely related to
social events, requires individuals to be knowledgeable and have
their own understanding of social events, and can undoubtedly
increase the social adaptability of individuals. In the process
of conducting the survey, we found that people with different
social statuses and from demographic categories use different
INLs. When the INL that an individual uses is commonly
used in his/her groups, this may improve the individual’s social
identity and sense of belonging, thus promoting individual social
support, which is important for mental health (Pang, 2009;
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Kong et al., 2010). These studies suggest that INL not only plays
an important role on the Internet, but also covers all aspects of
real life and impacts more than just mental health. However, INL
has not yet become a focus of the majority of researchers. This
study preliminarily explores the relationship between INL and
mental health while considering the mediating effect of cognitive
flexibility, which provides a direction for future research on INL.

In addition, this study also has practical significance for
interventions regarding college students’ mental health. On the
one hand, we can promote the development of college students’
mental health through their preferred INL. On the other hand,
due to the adverse effects of Internet use, some people, especially
parents, are afraid of too much exposure to the Internet (Lei et al.,
2012; Kuss et al., 2013; Lam, 2014; Yeh and Cheng, 2016; Cheung
et al., 2018). They are worried that their children’s exposure to the
Internet will affect their physical and mental health development.
According to the results of this study, it is advisable to take an
inclusive attitude toward the Internet.

This study had several limitations. First, this study used a
cross-sectional paradigm; therefore, a causal relationship could
not be established. Thus, future studies should adopt longitudinal
cross-sectional studies or experimental methods to improve
internal validity. Second, the study used a self-report method,
which might not accurately indicate the use of CINL and
mental health conditions. Thus, future studies should adopt
more accurate indicators, such as big data analysis of CINL and
objective physiological measurements of mental health. Finally,
this study discusses the effect of INL on mental health in general;
however, the effects of different types of INL on mental health
may vary, which warrants further discussion.

CONCLUSION

In the context of the COVID-19 pandemic, CINL could alleviate
individuals’ depression and anxiety through the mediating
pathway of cognitive flexibility. Given that most of the previous
research on cyber behavior has focused on its negative effects,
the results of this study provide a positive perspective on
understanding the effects of cyber behavior on human mental
health that may help researchers to gain a more comprehensive
insight into cyber behaviors. Furthermore, INL is easy and
convenient to use in daily life, so it also provides practitioners
with guidance for mental health interventions.
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Media Analysis of News Articles
During COVID-19: Renewal,
Continuity and Cultural Dimensions
of Creative Action
David Mattson* , Katie Mathew and Jen Katz-Buonincontro
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Worldwide, the COVID-19 pandemic has forced people to adapt quickly, and to
reexamine interactions and responsibilities toward communities in creative ways.
This paper presents a qualitative media analysis (Altheide and Schneider, 2013) of 50
online news articles (Los Angeles Times and New York Times) published between
March 17th and August 6th, 2020 using the key-words “creativity” and “COVID-
19.” Informed by a definition of creativity as actions that are considered both “new”
and “appropriate” (Sternberg and Lubart, 1999), articles describing a “creative action”
were kept for analysis. These articles highlight creative responses to the COVID-19
quarantine in various domains including architecture, fashion, and faith. In this paper,
we discuss the themes derived during this analysis- “renewal and continuity” and “the
multidimensionality of creativity” which elaborate and contextualize a perspective of
socio-cultural creativity theory and propose two implications of this study. The first
implication posits that creativity was an observable, cultural response to the COVID-19
pandemic. The second implication offers a broader concept of how cultural resources
function as dynamic constraints or “affordances” within the Five A’s model of creativity
(Glǎveanu, 2013). Discussion of further research through the lens of socio-cultural
creativity is discussed.

Keywords: creativity, socio-cultural theory, COVID-19, quarantine, media analysis

INTRODUCTION

The saying “necessity is the mother of invention” aptly described the transformation of
communities under the disruptions of COVID-19. Due to the pandemic, communities scrambled
quickly to come up with creative solutions to the constraints of quarantine lockdowns.
Governments, hospitals, businesses, and schools have altered their services or products in “novel”
and “appropriate” ways to prevent the spread of the virus (Sternberg and Lubart, 1999). Many
prominent creative theories emphasize an individual difference approach to creativity or focus
on each singular act as an isolated event. However, in the circumstance of COVID-19, what
makes some creative actions remarkable is the cultural determination of their creative value and
meaning. Following in the legacy of Clifford Geertz, we utilize a broad definition of culture as
“a system of meanings embodied in symbols” such that culture provides individuals with the
symbols and meaning necessary for creative action (Geertz, 1973; Yarrow, 2006). This paper
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presents a study of media analysis of news articles reporting
on creativity during COVID-19 to elucidate a socio-cultural
perspective of creative actions. We first ground the study in
socio-cultural theories of creativity.

Socio-Cultural Perspective of Creativity
The origins of the socio-cultural perspective of creativity are
in the scholarship of Dewey (1934), Vygotsky (1971), Bakhtin
(1994), Jaramillo (1996), Sternberg et al. (2019). Vygostky’s theory
of internalization and externalization, interpreted by Moran et al.
(2003), is particularly relevant. Framing externalization (typically
considered the creative output) and the internalization of culture
as an ongoing cycle rather than two separate pathways, this
process suggests the interdependence of culture and creative
action that is foundational to the socio-cultural perspective of
creativity (Moran et al., 2003). Dewey’s writing on the artist
in constant relationship to his audience also pushed against a
fundamentally individualistic view of creativity. “Even when the
artist works in solitude all three terms are present; work, artist,
and audience. . . the artist has to become vicariously the receiving
audience” (Dewey, 1934, p. 111). This description of an artist
creating art with consideration of the audience in his own mind
foreshadowed what would become another central tenet of socio-
cultural perspectives: creativity never happens apart from the
culture that shapes the tools and environment of the creator
(Tanggaard, 2013; Glãveanu et al., 2019).

Csikszentmihalyi’s systems model of creativity (1998) further
developed the notion of the creative relationship between the
individual and society. The systems model identifies individual,
domain, and field as the integral pieces or “nodes” of creative
production. Key gatekeepers shape what is promoted as “creative”
by supporting and accepting creative work or, conversely,
rejecting or downplaying creative work (Sawyer et al., 2003).
In Creativity and Development (2003), Moran and John-
Stein draw parallels between Vygotsky and Csikszentmihalyi
to highlight social processes in creativity. Csikszentmihalyi’s
systems model of creativity (Csikszentmihalyi and Rochbert-
Halton, 1981) depends on the idea that individuals rely on social
interactions, “(creativity) is constructed through an interaction
between producer and audience” (Csikszentmihalyi, 1998, pp.
314). The systems model describes the relationship between the
individual and culture in a way that captures their dynamic
of interdependence by emphasizing the role of the individual
to contribute creative ideas or products while simultaneously
requiring culturally situated “domains” and “fields” to accomplish
this task (1998). Moran also compares Rhodes concept of “press”
from the “Four P’s of Creativity” to Csikszentmihalyi’s idea
of “field,” suggesting that both Rhodes and Csikszentmihalyi
posit an individual’s cultural interaction as foundational for the
existence of creativity. How individuals interact and depend on
culture to perform creative action was further expanded through
the “Five A’s” theory of creativity (Glaveanu et al., 2013; Glǎveanu,
2015; Sternberg et al., 2019).

Creative Action
Glǎveanu (2013, 2015) and Glãveanu et al. (2019) provides two
critiques of how Rhodes “Four P’s” theory has been used within
creativity research. The first criticism is that a focus on these

four categories (person, process, product, and press) led to the
separation of creativity research into silos of study focused on the
individual components rather than their interaction. The second
criticism is that these categories “have been studied in ways that
decontextualize creativity and do not engage with societal and
cultural elements sufficiently” (Glǎveanu, 2013, pp. 71). The “Five
A’s” theory (actors, audience, action, artifacts, and affordances)
reframes both the categories of creativity and their interaction to
account for a socio-cultural perspective of creativity (Glǎveanu,
2013). In particular, the addition of “affordances” rather than
“press” demonstrates a shift of perspective. Although the “Five
A’s” model may not supplant the “Four P’s” as the dominant
model within creativity research, it is the broader lens of socio-
cultural perspectives of creativity that shows promise for bringing
together researchers who have traditionally viewed creativity
from disparate paradigms (Glãveanu et al., 2019).

In Figure 1, the term “creative action” is defined as both
psychological and behavioral. The term “action” represents
both creative ideation and performance; both internalized and
externalized (Glǎveanu, 2013). This shift of perspective from
“process” to “action” informed the motivation for the present
study focusing on creative action as reported in media articles.
In order to evaluate creativity as a response to COVID-19, it
was necessary to utilize a category of “creativity” possessing
theoretical significance while still inclusive of a wide spectrum of
creativity often studied as disparate phenomena.

Additionally, the term “affordance” rather than “press”
facilitated a more specific vocabulary for describing the
interaction of quarantine conditions on creative “action.”
Creativity research seldom considers the material world of equal
importance to creativity as cognitive processes (Glǎveanu, 2013).
The concept of “affordances” raises the material objects and
circumstances surrounding individuals as equal with all other
aspects of the creative endeavor (Glǎveanu, 2013). COVID-
19, and the subsequent quarantine, can be considered an
“affordance” that shapes creative “action.” According to the
socio-cultural theory of creativity, “culture” is “neither external
to the person nor static, but constitutive of the mind and of
society by offering the symbolic resources required to perceive,
think, remember, imagine, and, ultimately, create” (Glãveanu
et al., 2019, pp. 2). If culture is necessary for thought, reason,
and imagination, then every artifact derived from these tools is
also culturally situated, or a cultural resource. These resources
are passed down within culture. Tanggaard’s (2013, pp. 02)
theory of socio-material creativity posits that everyday creativity
draws on these cultural resources “When we are creative,
we rarely produce knowledge that is wholly detached from
the prior knowledge of ourselves and others.” Creativity is
equally present in novelty and in the renewal of what already
exists. By incorporating these terms and concepts with a socio-
cultural perspective of creativity the researchers possessed the
language and theory necessary to interpret and categorize the
broadest range of creative actions shaped by the affordances
of COVID-19.

Present Study
In response to the pandemic, our research team witnessed
“creative actions”: acts of adaptation, generosity, or personal
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FIGURE 1 | Comparing the Four P’s and Five A’s model of creativity (Glǎveanu, 2013, p. 71). *Creative action during COVID-19 is the focus of the media analysis.

courage in our personal lives. We wondered how widespread
these creative acts were across the United States and decided
to explore their prevalence through conducting a media
analysis. Media analysis builds on the prior work of qualitative
research that focuses on scrutinizing documents that record
or characterize human behavior in specific ways (Altheide and
Schneider, 2013). Media plays a significant role in influencing our
social lives, whether publicly in the area of politics, or privately,
in terms of personal usage and communication. Learning about
creative acts in various geographical locations depends heavily on
journalistic reporting during the pandemic, which is especially
important in light of the limited ability to travel while in
quarantine. In fact, following the Center for Disease Control
guidelines during the pandemic to limit social gatherings and
travel has made it very important to find new ways to stay
connected to others. As a result, electronic news sources have
become extremely valuable for understanding news in various
communities and across the nation.

The purpose of this media analysis is to understand how
individuals, groups, and communities demonstrated creative
actions in response to the constraints of the COVID-19
pandemic. We selected a media analysis approach (Altheide and
Schneider, 2013) to answer the research question, “How are
people using creativity in various communities in response to
the pandemic?” The study examines creative responses to the
COVID-19 crisis as documented by two newspapers of record
The Los Angeles Times and The New York Times.

METHOD

Procedure
Using the keywords “creativity” and “COVID,” we collected
New York Times and Los Angeles Times articles published between
March 17, 2020 and August 6, 2020. Both newspapers are
included in the top ten newspapers in the United States in

terms of circulation, and each have a circulation above 400,000.
These newspapers were selected to represent the current events
occurring in the United States during the early days of the
COVID-19 pandemic. The purpose of collecting articles on the
east coast and west coast was to contrast reactions according to
the differing chronologies and manifestations of the disease on
each coast. New York was a hotspot for COVID-19 early in the
pandemic compared to Los Angeles where the disease appeared
early, but the rise in cases was slower. Articles were gathered
from these two newspapers using the search function available
to subscribers through their website. Articles that described a
“creative action” in response to COVID-19 were retained for
analysis. Media analysis (Altheide and Schneider, 2013) is a
form of social science research that analyses published accounts
of social life in public forums like newspapers, websites, social
media, and/or blogs.

Coding
Media articles that contained examples of creative action during
the pandemic were saved for further analysis in the data collection
stage. The unit of analysis was specified using the terms “creative”
as a description of an action, not merely in an unrelated remark,
and “COVID-19.” Articles that did not meet this criterion
were discarded. Fifty articles were kept for analysis. “Creative
actions” ranged from traditionally conceived artistic pursuits
such as painting, photography, and playing music to actions of
creative problem solving where acts were described as “novel and
appropriate” (Sternberg and Lubart, 1999).

In the first round of coding, the research team reviewed
sample media articles together to arrive at a common definition
of “creative action.” After an initial process of scoping the
news articles for themes, a codebook was generated that
listed prominent themes related to creativity during COVID-
19 (Saldaña, 2014, 2015). Geertz’s (1973) definition of culture
and principles of socio-cultural theory were used to inform the
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categorization of creative actions into themes. The codebook
contained the number and name of the code, the definition
of each code and examples. Three independent coders then
read each article line by line to determine the presence of
each code. The codes were: group or collaborative creativity,
creativity as relational, power dynamics within creativity/culture,
individuals’ relationship to creativity/creative process, adaptation
of creative domains, traditional representations of creativity
being renewed or continued, traditional evaluations of creativity
challenged or reshaped, creative adaptations to societal ritual
or routine, the negative impacts on creativity, and creativity
as social justice.

To address the validity and reliability of the codes, coding
occurred iteratively. Coding was discussed in team meetings and
coding was examined across team members (Merriam, 2009).
The codebook was shared and updated frequently to ensure an
audit trail, or detailed account of the procedures and coding
decisions (Merriam, 2009). When new concepts emerged, the
team discussed them. Three codes “creativity for social justice,”
“negative impact of creativity,” and “creative resilience” were
added during the discussions. Then, the research team re-read the
media articles and coded for these three new codes and updated
the data, attesting to adequate engagement in the data analysis
(Merriam, 2009). The codebook was shared again with updated
data, to make sure the codes were applied consistently to the
articles across the team members.

In the second round of coding, creative actions were
organized into the following two major themes: renewal and
continuity in creative communities and the multidimensionality
of creativity. The data analysis strategy of theoretical propositions
(Yin, 2018) was used to ground the codes within a socio-
cultural perspective of creativity, which posits that creativity
is a culturally situated action wherein “(creativity) uses the
signs and tools made available by. . . (culture) to produce new
cultural resources that go on to facilitate future creative acts”
(Glãveanu et al., 2019, pp. 2).

RESULTS

First, we provide an overview of the codes across all 50 articles
to show the numerical range of the results, and the salience of
certain codes. Next, we explain our two integrated themes and list
the codes related to each theme. Each code is explained through
excerpts from the articles, to show how the codes connect to the
data. We highlight the conceptual diversity (Merriam, 2009) of
the codes, representing the heterogeneity of creative actions.

Distribution of Codes
The codes listed in Table 1 represent an open coding process
influenced by a social-cultural perspective of creativity (Glãveanu
et al., 2019). The total number of instances of creative actions
coded across all 50 articles was 959 (Table 1). The average number
of coded instances of each code was 88 instances. The code that
emerged most frequently was Creative adaptations of social rituals
or routines, with a total of 153 instances across all 50 articles.
The second most prolific code was Adaptation of creative domains

during COVID-19, with 141 total instances across all 50 articles.
The frequency of these two codes emphasizes the salience of these
two codes in the articles.

On average, each code appeared at least once in 24 out of
50 articles. The code with the lowest number of appearances
was Power dynamics within creativity, which appeared in only
15 of the 50 articles used in analysis. The code that appeared in
the most articles was Creative adaptations of societal rituals or
routines, recognized in 30 one out of 50 articles. The second most
commonly appearing code wasNegative impact on creativity. This
code appeared in 30 out of 50 total articles. Adaptation to ritual
or routines and Negative impact on creativity appeared in more
than twice as many articles as Power dynamics within creativity.
While the code Adaptations of creative domains recorded more
specific instances than Negative impact on creativity (141:110),
the code Negative impact on creativity appeared in more
articles (30:28).

The articles supplied from the Los Angeles Times and the
New York Times provided a great diversity of examples of
creativity during this COVID-19 pandemic. The following
paragraphs highlight the various manifestations of these codes as
they appeared in articles.

The Multidimensionality of Culture Within
Creative Communities
The analysis of the data found a wide range of creative actions.
The first integrated theme within the results brings together these
examples as evidence of the multidimensionality of culture within
creative communities. Codes within this theme include group or
collaborative creativity, creativity as relational, power dynamics
of creativity, individual creativity, and creativity as resilience. The
following paragraphs elaborate on the nature of these codes and
provide relevant examples from the data.

Group or Collaborative Creativity
Twenty three of the 50 articles analyzed in this study provided at
least one example of groups of individuals responding to COVID-
19 by being creative together. In the New York Times article
“Quarantined and Engaged: They said Yes!” Charanna Alexander
documents the creative ways that couples adapted their marriage
proposals because of COVID-19 quarantine regulations. One of
these couples described how out-maneuvering the constraints of
the quarantine led to the following scene, “200 of our closest
family and friends muted, waiting on Zoom just out of my sight.
She asked me to marry her, and then turned me around to see
everyone holding up signs that read Love is Not Canceled” (May
4, Alexander, 2020).

Another elaborate example of creative collaboration occurred
in an assisted living community. Members of this community
transformed their own “news channel” into a pandemic
response. “When coronavirus began sweeping through southern
California. . . channel 22 pivoted to live-streaming 3 days a week,
8 h a day” (April 14, Kaufman, 2020). Different members of the
community pitched in to create new shows and promote safety
routines to control for the spread of the virus. They adapted
something they had created into something new, something
they needed because of COVID-19, “We are providing a bit
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TABLE 1 | Typology of creative actions (N = 11) distributed across media articles.

Multi-Dimensionality of Creativity Renewal and Continuity in Creative Communities

Code Group
creativity

Creativity
as

relational

Power
dynamics

Individual
creativity

Creativity
as

resilience

Adaptation
of creative
domains

Tradition
continued

or
renewed

Tradition
challenged

or
reshaped

Adaptation
to ritual or

routine

Negative
impact on
creativity

Creativity
as

social
justice

n 101 103 38 94 65 141 52 52 153 110 50 959

% 11% 11% 4% 10% 7% 15% 5% 5% 16% 12% 5%

Author Date n

Daswani 21-March-2020 1 2 1 1 2 4 11

LA Times 21-March-2020 1 1 1 3

Burch, 2020 21-March-2020 3 3 5 3 1 2 1 1 1 20

McNulty 22-March-2020 1 1 2

Klass, 2020 24-March-2020 1 1

Wheeler 26-March-2020 9 1 1 3 10 1 25

Mittler, 2020 01-April-2020 1 3 2 5 4 15

Rodell 02-April-2020 4 1 2 5 12

Halper and
Hook, 2020

03-April-2020 8 5 6 2 21

Roberts, 2020 08-April-2020 1 1 1 1 1 5

Paton and
Testa

09-April-2020 5 2 1 3 4 15

Modak, 2020 13-April-2020 1 1 2 1 1 1 2 2 11

Lee, 2020 14-April-2020 1 1 1 3

Kaufman 14-April-2020 10 12 5 7 10 44

Kelleher 16-April-2020 1 3 1 1 3 1 2 12

NYT Staff 21-April-2020 6 8 12 11 5 5 3 50

Garcia 23-April-2020 2 1 3 9 3 4 22

Barbaro, 2020 24-April-2020 1 1 1 2 5

NYT Staff 02-May-2020 12 8 4 1 7 8 6 1 4 1 52

Richtel 04-May-2020 2 3 3 2 10

Pineda 10-May-2020 2 1 1 2 9 4 1 13 33

Alexander 12-May-2020 21 23 23 67

Marshall, 2020 22-May-2020 10 7 2 10 3 3 5 1 1 1 43

Castilo, 2020 23-May-2020 1 1 2

Wilson 24-May-2020 2 2

Matar, 2020 24-May-2020 4 2 3 7 6 2 3 3 3 5 38

Powell and
Eligon, 2020

24-May-2020 1 3 3 3 5 15
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TABLE 1 | Continued

Multi-Dimensionality of Creativity Renewal and Continuity in Creative Communities

Code Group
creativity

Creativity
as

relational

Power
dynamics

Individual
creativity

Creativity
as

resilience

Adaptation
of creative
domains

Tradition
continued

or
renewed

Tradition
challenged

or
reshaped

Adaptation
to ritual or

routine

Negative
impact on
creativity

Creativity
as

social
justice

n 101 103 38 94 65 141 52 52 153 110 50 959

% 11% 11% 4% 10% 7% 15% 5% 5% 16% 12% 5%

Author Date n

Friedman 25-May-2020 1 2 1 1 5 1 2 1 14

Hars 26-May-2020 1 3 4 2 1 11

Miranda 28-May-2020 1 2 30 34 4 71

Cerveris 31-May-2020 1 1 2 1 2 3 7 17

Martens, 2020 01-June-2020 1 1 1 2 1 6

Abkowitz, 2020 02-June-2020 1 1 1 3 3 1 4 1 15

Whip, 2020 04-June-2020 2 1 1 1 1 1 1 8

Lai, 2020 24-June-2020 5 5 3 3 1 6 3 3 29

Pineda 02-July-2020 6 1 6 1 1 4 1 20

Austen 03-July-2020 1 3 4

Swed 16-July-2020 4 2 4 1 6 1 2 20

Clendenin 17-July-2020 5 5 5 15

Easter, 2020 20-July-2020 5 4 2 6 2 3 4 1 3 5 35

McNulty 20-July-2020 1 1 3 1 6 2 9 23

Saad, 2020 21-July-2020 11 2 1 14

Friedman 23-July-2020 5 1 6 10 22

Chang, 2020 23-July-2020 1 2 2 12 17

McNamara 24-July-2020 1 1 2

McNamara 30-July-2020 8 1 5 5 3 22

Arellano 30-July-2020 3 3 6

Battaglio, 2020 31-July-2020 2 2 6 3 13

Pineda 31-July-2200 1 1 1 8 4 15

Tschorn 26-August-2020 1 5 1 5 7 2 21

Frontiers
in

P
sychology

|w
w

w
.frontiersin.org

February
2021

|Volum
e

11
|A

rticle
601938

413

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-601938 February 10, 2021 Time: 18:34 # 7

Mattson et al. Media Analysis of News Articles

of a life raft for people who feel like they are on their own”
(April 14, Kaufman, 2020). Shows produced by members of the
community include a “poetry show, a writing club called the “gray
quill society,” and the “original foodie” as well as Digital Angel
Cards. . .” (April 14, Kaufman, 2020). These angel cards allow
family members to send images, videos, or text to loved ones who
they can’t visit because of quarantine restrictions.

Creativity as Relational
Throughout the 50 articles, numerous examples of individuals
and groups acting creatively to fortify relationships and maintain
social connection across new social barriers were found. The
social-distancing measures put in place to mitigate the spread
of COVID-19 have made it so that people have had to find
novel ways of interacting and connecting. For instance, when
coronavirus confined Australians to their homes, a neighborhood
in Melbourne began holding regular “isolation happy hours from
across the laneway” (April 2, Rodell, 2020). Other examples
include neighbors in the United States using an app to reach
out and help one another, choirs meeting online to hold musical
movie nights, and Italians singing to one another out of their
windows (New York Times, 2020a). The constraints of the
pandemic have also inspired people to connect in different ways
with relatives at home, using creativity as a conduit; for instance,
a quarantined actress was surprised and delighted to become an
audience member as her two young children performed plays
on their big coffee table at home (May 24, Wilson, 2020). These
examples support the notion that creativity is socially situated,
where creative actions are given meaning within a greater social
context. The confines of quarantine have highlighted instances
of creativity that run contrary to its common association with
individualism, where people are seen reaching out creatively to
bolster relationships and work toward a collective good.

Power Dynamics Within Culture
One of the less frequently explored themes across all 50 articles
was power dynamics within creativity. Ian Wheeler, the co-
founder of Partisan Records and Talkhouse, described the
impact of the pandemic as revealing “how poorly designed our
infrastructure is for supporting artists” (March 26, New York
Times, 2020b; Wheeler, 2020). Mr. Wheeler points out that
many artists rely on live performances for income and the
restrictions imposed by the government sanctioned quarantine
has compromised their economic security. “We put a lot of
pressure on creatives to make the things that make us feel better,
and we sometimes forget they may be suffering, too” (March
26, Wheeler, 2020). While it may seem obvious to point out
that money and power dynamics are intertwined, COVID-19
has emphasized the powerful role of finances in the lives of
professional artists. “Too many people responsible for creating. . .
have been left in limbo for the foreseeable future, unsure of when
and how their next paycheck will materialize (March 26, Wheeler,
2020). In their collection of stories about the impact of the
pandemic on photographers, one artist describes how her mother
could no longer support herself after decades of performing as
a professional clown, “I woke up one morning, and saw my
mother crying. She had been trying to file for unemployment.

This was heartbreaking” (April 21, New York Times, 2020a,b).
While public health research shows the quarantine is necessary,
there are undeniable power dynamics involved when government
restrictions suspend individuals’ ability to perform their art.
Recognizing these power dynamics may be necessary in order
to address what Mr. Wheeler says is a “poorly designed
infrastructure” (March, 26, Wheeler, 2020).

Individual Creative Processes
One of the most commonly recognized phenomena across all 50
articles was COVID-19’s impact on individual creativity. Articles
from both sources chronicle the impact of quarantine on artists
in the following domains: photography, dance, film, music, and
others (New York Times, 2020b). There were two specific kinds
of responses to the pandemic regarding individuals’ relationship
to creativity: altering the creative vision and altering the creative
process. An article about Puerto-Rican sculptor Daniel Lind-
Ramos documents how the artist has incorporated the crisis
into his creative vision, “Watching the coronavirus crisis take
hold, Mr. Lind-Ramos’s notebook filled with carnival characters
and their accessories, augmented by medical and hygienic
references. . . the sketches are blueprints for new sculptures”
(April 1, Mittler, 2020). While Daniel Lind-Ramos has shifted
his creative inspiration due to the pandemic, other artists have
adapted their means of sharing their work.

Dance choreographer Mark Morris shifted from working in
his dance studio to creating and showing his “video dances”
online (May 26, Haras, 2020). Using Zoom and Final Cut Pro,
the renowned choreographer is able to apply his craft through
a new medium. Mark Morris isn’t alone. Beyond dance, the
articles from this analysis provided examples of fashion (July
23, Friedman, 2020a), photography (July 17, Clendenin, 2020),
music (July 16, Swed, 2020), theater (July 20, McNulty, 2020b),
among other art forms all moving toward integrating online
performances and thereby requiring creative changes within the
relationship of artist to the creative process.

Creativity as Resilience
A common tone that wove throughout many of the articles was
one of general anxiety (Los Angeles Times, 2020). There was a
prevailing gloominess about the situation and people were feeling
trepidation of what was yet to come. Despite this tone, various
articles contained examples where individuals used creativity as
a form of resilience in the face of sadness, trauma, and anxiety.
For example, in response to the death of a well-known singer-
songwriter due to complications of coronavirus, a choir rehearsed
for over a month to put together a Zoom video of one of his songs.
One of the choir members said, “it gave (her) something to focus
on that didn’t involve all the desperation” (April 23, Garcia, 2020;
McNulty, 2020a). A different example of a distraction from the
anxiety of the pandemic was a popular social media challenge
where people posted pictures of themselves re-creating works
of fine art. People said that engaging in this creative challenge
was “a way to lighten things up,” “put things in perspective,” and
“hopefully make people laugh” (April 17, Kelleher, 2020). There
was also an example of professional clothing designers channeling
the mass hysteria associated with the pandemic to create a new
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collection that featured cultural memes from the pandemic such
as rolls of toilet paper and hands being washed (March 21,
Daswani, 2020). These examples show people using creativity as a
mechanism of resilience when facing bleak circumstances. These
instances underscore how creativity can give meaning and bring
joy to human existence (Glãveanu et al., 2019).

Renewal and Continuity in Creative
Communities
Various articles documented “creative actions” that renewed
cultural experience and preserved the continuity of tradition.
Renewal and continuity also refer to the shared materials,
traditions, and institutions utilized in everyday creativity
as described by Tanggaard’s (2013) theory of socio-material
creativity. In these articles, creativity did not occur only in
the isolation of the individual experience. Creative actions
within this theme provided examples of adaptation of creative
domains, traditional representations of creativity being renewed,
traditional evaluations of creativity being challenged, creative
adaptations to ritual or routine, negative impacts on creativity,
and creativity for social justice. These results demonstrate
how communities brought cultural traditions and past creative
actions forward and used them in new, novel and appropriate
creative actions.

Adaptation of Creative Domains
Several articles documented COVID-19 as a disrupting factor
to creative industries. In their article for the New York
Times, Elizabeth Paton and Jessica Testa found that limitations
on photo shoots caused some publications to alter their
means of production. “In upcoming issues of GQ, some
subjects are photographing themselves at home with their own
devices – instant cameras and iPhones – in consultation with
photographers; others will be represented without photography.
In some cases, illustrations will replace traditional portraits”
(Paton and Testa, 2020). Featuring illustrations rather than
portrait photography could be considered an homage to fashion
magazines published at the beginning of the 20th century before
photography replaced illustration as the primary visual trope
for marketing fashion. The influence of the past is not the only
creative inspiration according to the authors, “From a creative
standpoint, editors and publishers said they are taking advantage
of the chaos. It’s an excuse to try new things.” Fashion is perhaps
the most predictable example of continuity and renewal within
a creative field.

Interviews with architecture and design experts from around
the country about the effects of COVID-19 on the field
revealed inherent difficulties around social distancing to prevent
the spread of the coronavirus- “. . .one of architecture’s core
purposes – creating containers that bring people together – seems
almost inconceivable” (Miranda, 2020). The types of offices that
made workers feel safe and productive may revert back to offices
with more restrained contact between employees, with sanitation
duties considered a vital part of employee responsibility.
“In the early 20th century, concerns about tuberculosis and
sanitation helped shape Modernism.” The stage is set for viral
contagiousness to return as primary design consideration. “If we

don’t get a vaccine. . . what does that mean in terms of physical
space? What do you do with a doorknob?” asks Hernan Diaz
Alonso, director of Southern California Institute of Architecture
(Miranda, 2020). The context of COVID-19 has altered the
constraints of the creative process in less obvious ways as well.
“The design of new buildings has largely halted, threatening the
economic stability of many firms” (Miranda, 2020).

Traditional Representations of Creativity Being
Renewed or Continued
Creative actions helped to preserve traditional cultural
productions during the COVID-19 quarantine. Articles in
both the Los Angeles Times and New York Times highlighted
schools altering theater programming due to the COVID-19
quarantine (Goldberg, 2020, Pineda, 2020b). For example,
students at Los Angeles County High School for the Arts faced
cancelations of performances and rehearsals. The principal of
the school, John Lawler, described how students and teachers
adapted, saying “people are. . . tapped into their creative spirit
because they’re coming up with ways to perform and rehearse,
and to collaborate, even from these remote locations” [italics
added] (Pineda, 2020b). The production of “West Side Story”
at LACHSA had a budget of eighty thousand dollars, over 50
cast members, and 30 orchestra students. The creative process
of producing this theater classic now includes a new wrinkle:
determining how to film and broadcast the performance online.
The adjustment is not only technical–the students must also
adjust to performing without an audience (Pineda, 2020b).

Social media provided a new way to appreciate traditional
artwork. Art recreation is an Instagram challenge that requires
participants to create a tableaux vivant of a famous work of art,
take a picture, and share the results online. “Tens of thousands
of re-creations appear under the hashtags #mettwinning,
#betweenartandquarantine, and #gettymuseumchallenge. Some
have been made by arts professionals, but many of them are the
skillful work of amateurs (Kelleher, 2020). Art re-creations can be
done by individuals or groups, and the idea even works for online
classrooms to get students in touch with art when they cannot
visit a museum. “At a time when museums are closed, galleries
have shuttered and art education has largely moved online, these
images have formed a living archive of creativity in isolation”
(Kelleher, 2020).

Traditional Evaluations of Creativity Challenged
Several articles featured individuals applying a critical lens to
traditional creative domains. One such interview in the Los
Angeles times investigated how COVID-19 has challenged the
ways creativity is evaluated within theater arts. This was one
example of artists advising other artists to use this “opportunity”
(COVID-19) to challenge what producers expect, and what
audiences should anticipate from their creative institutions (July
20, McNulty, 2020b). Michael Cerveris (2020), May 31 wrote a
letter to the Los Angeles Times giving advice to young theater
artists saying, “I do see in this dark, chaotic time reasons
for great optimism. When the rules no longer apply, we can
write new rules.” He imagines a theater with new priorities
that “values creativity, simplicity, and ingenuity over lavish
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producing, marketing, self-congratulating, and selling.” In his
brief column of advice, he challenges the pervasive model of
evaluating the creative worth of a production through the lens
of profits and notoriety.

COVID-19 has altered expectations of creativity, not only
by constraining traditional expressions, but through diversifying
the needs of our communities. Few of us will remember the
option of contact tracing as a career choice in high school.
According to Dorany Pineda of the LA Times, contract tracing
requires workers who are organized, meticulous, and curious,
all skills possessed by a unique community of existing workers:
librarians. Her article demonstrates how several librarians
adapted their skills to provide a new and unique service to
their community (July 31, Pineda, 2020a). This creative act of
repurposing a trained skill, to be used in new ways, for unforeseen
purposes, demonstrates how creativity can be found outside
traditional domains.

Creative Adaptations to Ritual or Routine
The articles reviewed revealed many examples of creative
adaptations to societal rituals and routines. The code Creative
Adaptations to Ritual and Routine was identified most frequently
across the 50 articles. The ubiquity of this code reflects the
ways in which people have reacted adaptively, in small and
big ways, across various parts of their lives. The prevalence
demonstrates how “creativity does not only lead to societal
progress through notable inventions and discoveries, it does so
also (if not primarily) by changing the way people relate to the
world, to others, and to themselves, making them more flexible,
more open to the new” (Glãveanu et al., 2019). Due to social
distancing protocols, many societal rituals have been waylaid
by the pandemic such as birthday parties, graduations, funerals,
and holidays (Wantanabe, 2020). Even routine behaviors, such as
going to work or traveling, have undergone creative adaptations.
One article chronicles a family’s organization of a socially distant,
outdoor memorial to pay homage to a beloved family and
community member (July 30, Arellano, 2020). In another creative
adaptation to social ritual, the food section at a local grocery
store included a thoughtful package about celebrating Passover
and Ramadan under the conditions of the pandemic (April 2,
Rodell, 2020). Just as churches altered their Sunday worship
services during the flu of 1912 (Smith, 2020), traditional Easter
celebrations have been adapted or canceled because of COVID-
19 (Dias, 2020; Parvini, 2020). People have also had to contend
with changes to daily routines as people have adapted to working
from home or changes in office set-up (May 4, Richtel, 2020). On
a larger scale, a massive behavioral and cultural shift is happening
as people are adapting to wearing face masks in their daily lives
(July 3, Austen, 2020). These changes to ritual and routine have
not necessarily been met with enthusiasm, and in some cases have
been met with active resistance.

Negative Impact on Creativity
While the 50 articles sampled in this study articulated the
myriad ways that people supported each other as they
confronted and endured the effects of the pandemic, an
unexpected theme was the negative impact of the pandemic on

creativity. Many articles included strong statements describing
the negative impact of COVID-19 on creativity. These statements
referenced job loss, financial loss, anxiety, difficulty, and
uncertainty. Being in lock-down for unanticipated periods
of time isolated people and instilled deep reflection. As a
result, people articulated a range of consequences, from the
concepts of reinvention to transformation to blatantly stymying
creativity. For example, some people felt “creativity was being
jeopardized” (Michele in Friedman, 2020a, pp. 17) and the
weight of these negative consequences were “taxing” (Tschorn,
2020). Art students found it heart-breaking to perform online
instead of in person, for example. Actor Uzo Adoba described
the psychological toll of the negative impact on creativity
(McNamara, 2020b, pp. 4–5):

“The anxiety is real. . . you can see it everywhere. At a grocery
store, at a pharmacy, the number of times people look down at
the sticker to make sure they’re six feet apart, the shock you
feel when you see someone not wearing a mask. Little patterns
of behavior.”

Creativity for Social Justice
Some people described a sense of gaining or finding a new
“voice” despite the negative impacts of the pandemic mentioned
above. In two examples, members of marginalized communities
discussed ways they struggled to achieve acknowledgment in
three interrelated areas: immigration, citizenship and economic
opportunity. In one story about drive thru centers that were set
up for citizenship tests in order to manage social distancing, one
person commented, “It feels good to actually have a voice now.
It’s a huge blessing.” Thus, despite anti-immigration sentiments,
the articles showed how people persevered to see their dream
of becoming an American citizen a reality. In another story,
Pineda (2020) described ways that people have created micro-
economies of selling various foods on the street. Even though he
had struggled to work on various farms in Mexico to support
his family, he was not able to achieve economic justice until
he traveled to the United States to set up his own business
selling ice cream. While the work remains hard, Mr. Rios states:
“It’s fun and it’s distracting. . . and I’m happy doing what I do,”
(Pineda, 2020c, pp. 17).

CONCLUSION AND DISCUSSION

In conclusion, this media analysis study of 50 articles from
the New York Times and Los Angeles Times in the summer
and spring of 2020 revealed how creative actions renewed
and sustained cultural institutions while also demonstrating the
profound multidimensional aspects of culture in creativity. While
the COVID-19 pandemic forced social isolation on communities,
the results of this study highlight new communal and culturally
situated creative responses to the quarantine. Creative actions
with cultural and environmental affordances supports the socio-
cultural perspective of creativity (Glãveanu et al., 2019) in terms
of unearthing the themes of group and collaborative creativity,
relational creativity, adaptations to creative domains, creative
traditions being continued and challenged, and changes to
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societal ritual and routine found within the 50 articles resulted
in two implications for creativity research. Additional themes of
power dynamics within creativity, individual’s relationship to the
creative process, creativity as resilience, the negative impact of
COVID on creativity and creativity as social justice also emerged
from the articles. Below, we discuss two implications of this study,
limitations and suggestions for further research.

The first implication was that creativity was an observable,
communal, cultural response to the COVID-19 crisis. This
finding is consistent with a socio-cultural view of creativity
(Glãveanu et al., 2019). As seen in the examples of schools,
orchestras, and churches, the pandemic revealed itself as a new
manifestation of “affordance” (Glǎveanu, 2013) that inspired
creative adaptations to established traditions. For some creators,
the pandemic provided the inspiration behind new creative
actions. Moreover, there were myriad examples of individuals
acting creatively collectively to approach issues brought on by
pandemic and resulting quarantine. Creativity is at all times
relational (Glãveanu et al., 2019) as was exemplified by the ways in
which groups adapted existing social domains and came up with
novel ways of interacting. Examples of people using creativity
as resilience during the pandemic was an unexpected code that
emerged from the articles. Research, mostly within the field of
Art Therapy has not fully explored how individuals use creativity
as a form of resilience and coping (Sternberg et al., 2019).
Other researchers, examining the implications of the pandemic,
have observed creativity as a form of resilience (Yang, 2020)
and more research may be forthcoming. However, creativity as
a communal act of resilience remains largely under-explored.
The observable nature of COVID-19 as a cultural phenomenon
that inspired creative action led to an expanded view of how
cultural resources interact with creativity at the communal and
individual level.

The second implication of the study expands on the “Five
A’s” category of “affordances” by demonstrating how cultural
resources work as dynamic constraints that influence how
groups and individuals behave creatively. Access to cultural
resources due to COVID-19 functioned as a constraint, in
some instances facilitating and other instances hindering creative
actions. Emergent themes that demonstrated this effect were
the negative influence of COVID-19 on creativity and creativity
as an expression of social justice. Anxiety, social isolation,
lack of financial support and stress about one’s health were
all negative impacts on creative action triggered by COVID-
19. While some established artists were able to adjust creatively
to new circumstances, others lost their primary source of
income. Some artists found self-quarantine to be an empowering
decision laden with creative opportunity. For other artists,
with less access to resources, the quarantine forced them into
personal and economic vulnerability. More broadly, the impact
of the pandemic was exacerbated within communities who
already experience unequal rights in society as it was harder
for them to access the creative, cultural resources needed to
achieve their goals.

The COVID-19 pandemic and quarantine also functioned as
a constraint for the researchers of this study. One limitation
forced on the data collection process was the necessity to rely
on journalism rather than direct human observation due to the
ban on face to face research with human subjects. The use of
media articles provided a lens to study a global phenomenon
via news media reporting on the pandemic. However, future
research that includes a wider range of news sources, dates and
quantity of articles would provide a larger scope of transferability.
Alternatively, direct and focused observation of individuals
would have provided the opportunity for richer description.
A longer study could follow up with each article or reporter
regarding the specific circumstances and even conduct follow
up interviews with the subjects of the articles. Time constraints,
financial resources and the risks of COVID-19 all influenced the
design and methods used in this study.

Based on this discussion, future creativity research is needed
which investigates the nature of diverse cultural resources in
various communities, as well as access to cultural resources
that serve as constraints for the development of creative
identity. Cultural resources, defined as any product derived
from the use of cultural artifacts like language and symbols,
are essential for any creative action (Glãveanu et al., 2019).
Research on creativity conducted through a socio-cultural lens
allows for a broader perspective that can be used to examine
power dynamics and social justice issues within creativity.
The socio-cultural theory of creativity inspires a contemporary
area for investigation within the field of creativity research.
Since the initial period of data collection on the news articles,
the growing call for social justice and racial equality in
the United States places an urgent emphasis on examining
creativity in marginalized communities in new, untapped
ways. The multidimensionality of creativity represented in
this study provides a new example of how creative actions
that might otherwise be categorized into different fields of
creativity research can be analyzed and discussed using a
socio-cultural perspective of creativity. This study, along with
other creativity research that makes use of a socio-cultural
perspective, should further contextualize the experiences of
creative actors with an increasingly diverse, multidimensional
vision of creative action.
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