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Motivating the innovative behavior of knowledge workers with the “maker spirit”

is important for enhancing innovation efficiency. Based on the unique “maker

spirit” embodied in knowledge workers in Chinese, this study comprehensively

considers elements of job crafting and superiors’ developmental feedback,

and uses questionnaire survey method and mathematical statistical analysis

method to explore the relationship between the maker spirit and the innovative

behavior of knowledge workers in order to provide theoretical support for

further promoting the development of social innovation. The results of the study

show that the spirit of innovation, sharing, practice, and entrepreneurship in the

maker spirit all have a positive contribution to innovative behavior; job crafting

mediates between the spirit of innovation, sharing, practice, entrepreneurship,

and innovative behavior; and superiors’ developmental feedback plays a

positive moderating role between the spirit of innovation, sharing, practice,

entrepreneurship, and job crafting.
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Introduction

In the book “Milestones of Tomorrow” published in 1959, Drucker first proposed the
concept of knowledge workers (Drucker, 1959), and pointed out in “Management Challenges
in the 21st Century”: in the context of global innovation, in view of the basic reality that
knowledge workers gradually replace manual workers and become the main production
force of enterprises, it is of great significance to improve the ability and productivity
of knowledge workers to promote knowledge management (Fraser and Simkins, 2016).
Since the beginning of the 21st century, with the increasingly obvious characteristics of
network and informatization of the global economy, countries have generally formed a
consensus in the process of economic development that innovation is the driving force to
promote economic development and improve the level of productivity (Sha et al., 2022).
As the main carrier of innovation activities, how to stimulate the innovation behavior of
knowledge workers, enhance their innovation level and achieve efficient innovation output
has become a hot topic of concern for many countries, governments, and scholars (Su
et al., 2021). As the link between innovation consciousness and innovation achievements,
the innovative behavior of knowledge workers can effectively promote the transformation
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of their innovation consciousness into innovation achievements,
and bring considerable economic benefits to society, enterprises,
and individuals. Specifically, knowledge workers’ innovative
behavior is not only an important indicator of their efficiency,
but also a necessary requirement for the production of innovative
achievements. In recent years, the output of technological
achievements such as the synthesis of starch from carbon dioxide,
quantum computers, and artificial intelligence chips have all
demonstrated that knowledge workers can use their efficient
innovative behavior as an engine to promote the advancement of
science and technology.

As an important group of knowledge workers, makers have
a long history of development. In the course of its development
history, maker has actively carried out technology research based
on platforms such as makerspaces, technology incubators, and
business incubators, and their innovative behavior has had an
important impact on China’s manufacturing, economy, culture,
and other fields (Mcgrath and Guglielmo, 2015). In 2015, Chinese
Premier Li Keqiang also proposed: “Makers fully demonstrate
the vitality of mass entrepreneurship and innovation, and this
vitality and creativity will become the unquenchable engine of
China’s economic growth in the future.” In recent years, thanks
to the rapid development of technologies such as 3D printing, 3D
scanning, and CNC laser etching, it has become much less difficult
for makers to transform their ideas into innovative products.
This not only further promotes the development of the maker
group, but also stimulates the innovative behavior and vitality of
knowledge workers represented by makers. As China’s economy
enters a state of high-quality development driven by innovation,
the surge in demand for product innovation, business model
innovation, and service innovation will inevitably lead to the
concentration of makers in makerspaces. In the process, the sharing
of knowledge, the pooling of wisdom and co-creation among
creators promote the formation of the group’s values – the Maker
Spirit. As a unique innovation element, the maker spirit can
promote the sharing of knowledge, the circulation of resources
and mutual recognition among makers, energize the innovative
behavior of knowledge workers (Schroder and Arnaud, 2011) and
is the source and driving force for the sustainable development of
maker groups (Anamian et al., 2016; Martin and Upham, 2016).
However, most Chinese governments and administrators are not
fully aware of the importance of maker spirit, and the research
on maker spirit still remains at the stage of simple qualitative
analysis, failing to explore the inner connection between maker
spirit and innovation behavior of knowledge workers, which not
only greatly inhibits the driving effect of maker spirit on innovation
behavior of knowledge workers, but also hinders the sustainable
development of Chinese maker community and technology level.
In view of this, in order to clarify the effect mechanism of maker
spirit on knowledge workers’ innovation behavior, this article
combines existing literature and theories, introduces factors such
as job crafting and superiors’ developmental feedback, and uses
questionnaires and mathematical statistical analysis methods to
explore the relationship between the maker spirit and innovative
behaviors of knowledge workers. In order to provide strategic
suggestions and empirical references for encouraging knowledge
workers to carry out innovative behaviors, stimulating innovation,
and optimizing the management of knowledge workers under the
background of the maker spirit as the core.

Literature review and research
hypothesis

From the perspective of the object in this study, the existing
literature can be divided into two main categories of creative spirit
and innovative behavior.

Maker spirit

The maker spirit is the core of the maker movement (Kruger
et al., 2019), the intrinsic motivation to gather makers and
entrepreneurial resources, and the important force to push makers
forward continuously. From a micro perspective, the maker spirit
is the driving force that exists in the maker’s heart and affects its
behavior. It is the key to the transformation of entrepreneurial ideas
from technology-oriented to demand-oriented and entrepreneurial
activities from internal to open, which is important for shaping
innovation consciousness and improving innovation performance
of makers (Ross and Michael, 1989). From the macro perspective,
the maker spirit plays an important role in creating an innovative
and entrepreneurial atmosphere and activating innovative and
entrepreneurial activities, and is seen as an important engine for
achieving a new round of economy (Lindtner and Li, 2012).

The formation of a maker spirit is a complex process.
Muramatsu et al. (2013) argued that the factors influencing
the formation of maker spirit are divided into endogenous and
exogenous factors. That is, endogenous factors represented by
subjective perception, personal interest and prior experience and
external factors represented by family education, school education,
and social network. Paulin (2013) believed that the generation of
maker spirit is an evolutionary process. The interaction and co-
evolution of internal and external factors are the driving force
behind the development of the maker spirit. Blumentritt et al.
(2005) believed that the cultivation of the maker spirit should be
carried out from four dimensions: system, environment, values,
and economy. Hovhannisian (2004) believed that the formation of
creativity is closely related to corporate, national, and professional
cultures, and the evolution of the aforementioned cultures enriches
the connotation of the maker spirit and provides nourishment for
its sustainable development.

The maturation and promotion of the maker spirit has
stimulated the vitality of innovation in the whole society. It is
of great significance for the development of various innovation
groups. Based on the theory of entrepreneurial culture, Kubica and
Szynkiewicz (2006) suggested that the spirit of entrepreneurship
can strengthen the practical awareness of entrepreneurship among
young people and motivate them to initiate entrepreneurial
activities. Chanal and Caron (2010) found that maker spirit is
conducive to enhancing the openness of business models and
facilitating knowledge sharing, which in turn reduces the R&D
costs of corporate innovation. Taking the Central and Eastern
European University as the research object, Boyle and Thomas
(2007) found that the maker spirit has an important role in
promoting the motivation of students’ entrepreneurial behavior
and developing innovative thinking.

In summary, although different scholars define maker spirit
differently, it mainly revolves around the four elements of
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innovation, sharing, practice, and entrepreneurship. At the same
time, the existing literature shows that the maker spirit has a
significant impact on various innovative activities of the subject.
Therefore, based on the combination of related literature, this
article defines maker spirit as the spirit of innovation, sharing,
practice, and entrepreneurship shown by makers in a free
environment, and holds that it can influence innovative behavior.

Innovative behavior

Innovative behavior is the main source for innovative subjects
to gain innovative momentum and maintain competitiveness
(Chollet et al., 2012). In terms of the conceptual content of
innovative behavior, innovative behavior can be regarded as a
method of innovation subjects in their work, which mainly
includes the generation, realization, promotion, and improvement
of innovative ideas (Wheeler et al., 2016). Kanter (1996) argued
that innovative behavior in the initial formation stage is simply
the recognition of a problem and the generation of innovative
ideas. Subsequently, after a series of complex processes, innovative
behavior is transformed into a new product or service for the firm.

Given the importance of innovative behavior for the
development of social innovation, the existing research literature
has conducted in-depth studies on its influencing factors.
Based on structural equation modeling, Seop and Li (2018)
empirically found that there are positive relationships between
transformational leadership and organizational embeddedness,
and organizational embeddedness and innovative behavior, and
proposed that the performance of leaders has a significant impact
on the innovative behavior of employees, especially in terms
of encouraging employees to proactively embed themselves in
their organizations. Wan et al. (2022) argued that there is a
significant crowding-out effect of tax incentives on the innovation
behavior of Chinese high-tech industries, and economic policy
uncertainty has a negative moderating effect on the relationship
between tax incentives and innovation behavior. Mitchell and
Lee (2001) first introduced the term of job embeddedness and
found that highly job embedded people who experience shocks
have fewer plans about leaving than people who are low on
embeddedness and who experience a shock. This stable employee
relationship helps employees concentrate on their work and carry
out creative activities to improve work efficiency. Teece (1992)
found that in a highly competitive environment, the strategic
alliances-constellations of bilateral agreements among firms
facilitates the implementation of innovative behaviors. West (2001)
found that personal traits such as self-confidence, intelligence,
and perseverance have a significant impact on an individual’s
innovative behavior. In work teams, clear goals, high levels of
engagement, commitment to excellence, and have a facilitating
effect on employee innovative behavior. Dreu and West (2001)
found that enhance employees’ participation in decision-making
is conducive to stimulating their innovative enthusiasm, while
different opinions stimulate employees’ creativity and divergent
thinking, helping them to carry out innovative behaviors.

In general, the existing literature has extensively studied
maker spirit and innovative behavior. However, few scholars
have integrated the two into a unified analytical framework to

comprehensively analyzed the influence mechanism of maker
spirit on innovation behavior. To fill this research gap, this
article constructed an empirical model based on the introduction
of variables such as job crafting and superiors’ developmental
feedback to investigate the impact of maker spirit on the knowledge
workers’ innovative behavior. It is intended to provide strategic
suggestions and empirical references for stimulating the innovation
behavior of knowledge workers, improving the efficiency of
innovation, and promoting the development of China’s innovation
economy under the background of the maker spirit as the core.

Research hypothesis

Maker spirit and knowledge workers’ innovative
behavior

Social capital theory states that social capital is the ability
of an individual to derive benefits from social networks. These
benefits generally include privileged access to knowledge and
information, access to open-source software, access to new business
advantages and opportunities, etc. From the perspective of creators,
maker spirit as social capital rooted in relationships of trust,
collaboration, and cooperation among makers can bring profit
and utility to creators engaged in innovative work and promote
innovative behavior. Specifically, firstly, knowledge workers can use
maker spirit to strengthen communication and cooperation with
different individuals in the innovation process, and to obtain the
knowledge, information and technology needed for innovation.
Secondly, the innovation process of knowledge workers is often
characterized by greater risk and uncertainty. Maker spirit provides
a platform and opportunity for innovation cooperation between
different knowledge workers inside and outside the organization.
Non-technical factors such as interpersonal relationships and
cultural atmosphere brought by strong maker spirit have an
important impact on coping with uncertainty in innovation,
promoting cooperation, strengthening synergy, and facilitating
the success of innovation. Thirdly, the maker spirit as social
capital is uniquely regional, and innovation networks formed
on the basis of regional social capital are generally more stable
and have very unique regional qualities that are difficult to be
emulated and weakened by other regions. This advantage can
greatly promote the development of innovation in the region, and
it is easy to form regional advantages and characteristics. Fourthly,
relying on the maker spirit of social networks, knowledge workers,
while acquiring social capital, are also actively integrated into the
regional innovation network formed by the social structure. Based
on the above mentioned theoretical and literature achievements,
this study considered the relationship between the maker spirit
and knowledge workers’ innovation behavior in terms of four
aspects: innovation spirit, sharing spirit, practical spirit, and
entrepreneurial spirit.

Innovation spirit is a proactive, creative, risk-taking, open-
minded, resilient and market-oriented mindset, and attitude. It
motivates individuals and organizations to explore new ideas and
solutions. The innovation spirit helps to drive social, scientific,
technological, and economic progress. It creates new value and
improves the quality of life. It is a critical element for success
and sustainable development. When knowledge workers show
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enthusiasm for innovative work, it will naturally be reflected
in their expression, language, and actions (Fei and Zhang,
2017). Knowledge workers will therefore unconsciously carry out
innovation behaviors (Sun et al., 2014).

Sharing spirit is a social value that emphasizes the willingness
of people to share resources, knowledge, time and care in order
to promote social solidarity, cooperation and common prosperity.
In their work processes, knowledge workers can share experiences
with colleagues, promote knowledge transfer within the enterprise,
and provide knowledge sources for innovation activities (Chang
and Hung, 2021). The sharing spirit of knowledge workers thus
plays an important role in the innovation behavior of knowledge
workers (Taa et al., 2020).

Practical spirit is an attitude that focuses on action and practical
experience, emphasizing the ability to put ideas into practice,
active problem-solving and continuous learning. It encourages
people to practice, gain experience, adapt to change, and improve
through feedback. The practice of knowledge workers is social
and refers to all the actions of people to transform and explore
the real world. Knowledge employees constantly cultivate their
practical abilities to identify problems, connect theory with
practice, achieve breakthroughs, accumulate experience, develop
themselves, and ultimately promote their own innovation behavior
(Lin, 2007; Rui and Cheng, 2019).

Entrepreneurial spirit is a proactive, creative, and resilient
attitude that emphasizes the ability to create new ventures
or undertake innovative projects. It includes the qualities of
being willing to take risks, seek new opportunities, overcome
challenges and pursue success. Entrepreneurial spirit encourages
individuals or teams to create new value, drive economic
growth, create jobs, and solve social problems. This spirit is
particularly important among start-ups and entrepreneurs, but
is also important for the career development of individuals
and the competitiveness of organizations. Previous studies
have characterized entrepreneurship as a process of seeking
opportunities, creating value, and seeking appreciation,
emphasizing the entrepreneurial purpose in innovative ways
through the efforts of individuals or groups (Siqueira et al., 2021).
This definition implies that entrepreneurship is an innovative
behavior, and the entrepreneurial process of knowledge workers
therefore falls within the scope of knowledge workers’ innovation
behavior (Shurbagi and Zahari, 2014).

Based on the above, the following hypotheses are proposed:

H1a: Innovation spirit has a positive effect on knowledge
workers’ innovation behavior.

H1b: Sharing spirit has a positive effect on knowledge workers’
innovative behavior.

H1c: Practical spirit has a positive effect on knowledge workers’
innovative behavior.

H1d: Entrepreneurial spirit has a positive effect on knowledge
workers’ innovative behavior.

Maker spirit and job crafting
The maker spirit will stimulate knowledge workers’ demand

for knowledge, technology and other resources, so that knowledge
workers can continuously improve themselves in the process of
pursuing knowledge accumulation (Rui and Ling, 2008). At the
same time, for knowledge workers, the maker spirit can promote
them to undertake more challenging tasks and acquire technical
capabilities, thereby motivating them to break through themselves
and realize their own work crafting (Zhang and Wei, 2010).

Being innovative means that knowledge workers are willing
to break new ground and take on challenging work. Firstly,
individuals who are highly motivated to innovate are more likely
to engage in extensive job crafting activities in order to fulfill their
quest for a sense of competence. Secondly, if individuals are not
innovative, it means that they lack the motivation to innovate and a
sense of competence, and will not take the initiative to reshape their
work. Finally, in the process, the spirit of innovation can provide
direction and strategic guidance for job crafting (Yoo, 1987).

The spirit of sharing can effectively avoid duplication of effort
and promote the interchange and sharing of resources between
knowledge workers. When knowledge workers with the spirit of
sharing gather together, they can share their experience with each
other to improve work efficiency, so that they can concentrate
on improving their skills and acquiring the resources needed for
development, and ultimately create value for the enterprise (Sharabi
et al., 2019). As a result, knowledge workers with a sharing spirit will
adopt more job crafting behaviors.

In the context of resource scarcity, knowledge workers with
practical spirit tend to actively seek out various resources before
others, and are more able to seize the opportunity to find the
resources needed to complete the work. At the same time, the
spirit of practice can help knowledge workers to respond quickly
to problems in their work and take appropriate measures for job
crafting (Friedman et al., 2000). Thus, a spirit of practice can
facilitate job reshaping by knowledge workers. Thus, a spirit of
practice can facilitate job crafting by knowledge workers.

Entrepreneurial people are better at seizing opportunities and
will act more quickly to carry out their work rather than wait and
consider. At the same time, entrepreneurial knowledge workers are
more proactive in using existing knowledge to uncover problems
in their work. This means that entrepreneurial knowledge workers
are better equipped to identify problems and solve them, and to
respond to them by actively reinventing their work (Kuschminder
et al., 2013). Therefore, entrepreneurship is conducive to the job
crafting by knowledge workers.

Based on the above, the following hypotheses are proposed:

H2a: Innovation spirit has a positive effect on knowledge
workers’ job crafting.

H2b: Sharing spirit has a positive effect on knowledge
workers’ job crafting.

H2c: Practical spirit has a positive effect on knowledge
workers’ job crafting.
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H2d: Entrepreneurial spirit has a positive effect on knowledge
workers’ job crafting.

Job crafting and knowledge workers’ innovative
behavior

Job crafting refers to a series of self-imposed positive behaviors
that change the boundaries of an employee’s work tasks and
relationships in order to align his or her interests, motivations,
and passions with the work. The focus of this approach is to
use the power of active behavior to build a bridge between
personal career and social meaning, and to gain a stronger
sense of meaning and satisfaction by adjusting certain aspects
of work. Knowledge workers’ innovation behavior is a process
of identifying problems, creating new ideas, and putting those
ideas into practice. Career-construction theory suggests that a
person’s career develops based on his or her initiative, and
adopting behaviors to adapt to dynamic environments can often
result in career success (Wang, 2019). In the context of this
study, job crafting involves actively constructing work based
according to need and adapting to dynamic environments based
on existing conditions. Knowledge workers with high-level job-
crafting ability will take the initiative to improve their abilities
so they can more easily adapt to the work environment and be
more creative.

Increasing structural work resources (e.g., mastering new
skills, improving professionalism, and increasing resource
diversity) lays a strong foundation for knowledge workers’
innovative behavior. Increasing social work resources (e.g.,
seeking social support and increasing feedback from superiors)
can improve the scope and quality of communication, which
is conducive to obtaining more resources; this in turn will
promote knowledge workers’ innovation behaviors. By exploring
more challenging work opportunities, knowledge workers
can further tap their potential, outperform themselves, and
flexibly use resources for innovation (Zhan and Hu, 2021).
Reducing work obstacles (e.g., reducing time-consuming tasks
and counterproductive psychological pressures) helps knowledge
workers deal with external pressures, control their emotions,
and establish a safe environment for innovation (Li et al.,
2020).

Based on the above, the following is proposed:

H3: Job crafting has a positive effect on knowledge workers’
innovative behavior.

Mediating role of job crafting
Resource conservation theory suggests that people with

more resources are less susceptible to the negative effects of
resource loss and are more capable of acquiring resources,
while people with fewer resources are more susceptible to the
negative effects of resource loss and find it difficult to acquire
additional resources, and this can have a negative impact on
an individual’s psychological state and behavioral patterns. Job
crafting, as an individual’s bottom-up behavior to change the way
of work, is also the original spontaneous acquisition of resources,
which plays an important role in promoting the individual’s

resource integration, enhancing the ability of resource acquisition,
accelerating the spiral of resource acquisition, and promoting the
individual’s implementation of innovative behaviors. Innovative
activities are characterized by low marginal costs and high
fixed costs. In the process of individual innovation, the more
resources they enjoy, use and integrate, the lower the fixed cost
of innovation, and the more inclined they are to implement
innovative behavior. Based on JD-R theory, through job crafting,
individuals can obtain more social resources, and then harvest
more knowledge and information to optimize innovative thinking,
enhance innovative ideas, identify innovative opportunities, and
implement innovative behaviors; through job crafting, individuals
can obtain more structural job resources, and then integrate the
work tasks and better match them with their own professional
skills and job requirements, improve the individual’s perceptual
control over the innovation process, and enhance their innovative
willingness and behaviors.

Specifically, the more innovative knowledge workers are, the
more motivated they are to innovate, and the more they will
take the initiative to meet challenging work requirements and
perform job crafting, thereby gaining a sense of achievement
(Lee and Roh, 2020). The higher the sharing spirit, the more
knowledge workers can gain from sharing with other knowledge
workers. This helps to avoid unnecessary mistakes and labor so
that knowledge workers can focus on improving their skills and
enhancing their own job crafting (Bemelmans et al., 2013). The
more hands-on knowledge workers are, the more proactive they
are in acquiring resources, reacting to problems, and redesigning
their work tasks, thus facilitating job crafting (Yu and Guo, 2016).
The more entrepreneurial spirit knowledge workers have, the more
proactive they are in using their knowledge to innovatively design
work tasks, thus contributing to job crafting (Wang et al., 2021).
Through job crafting, knowledge workers take the initiative to
improve their abilities, thus equipping themselves with better skills,
adapting more easily to work environments, and generating more
creative behaviors.

Based on the above, the following hypotheses are proposed:

H4a: Job crafting mediates the relationship between innovation
spirit and knowledge workers’ innovative behavior.

H4b: Job crafting mediates the relationship between sharing
spirit and knowledge workers’ innovative behavior.

H4c: Job crafting mediates the relationship between practical
spirit and knowledge workers’ innovative behavior.

H4d: Job crafting mediates the relationship between
entrepreneurial spirit and knowledge workers’
innovative behavior.

Moderation of superiors’ developmental feedback
Trait activation theory suggests that the efficacy of individual

traits (e.g., personality, motivation, and cultural values) on
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individual behavior is based on the context, and that the
effectiveness of individual traits on individual behavior depends on
whether the context can provide elements to “activate” individual
traits. Superiors’ developmental feedback, as positive feedback
from supervisors to their subordinates, conveys positive signals
to subordinates that their supervisors are concerned about them
and recognize them. Therefore, with positive encouragement and
motivation from supervisors, knowledge workers with a high level
of creativity will be more motivated to reinvent their work. From
the perspective of future learning, the superiors’ developmental
feedback releases the leaders’ expectations for knowledge workers’
continuous learning, self-improvement, and change and growth,
so in order to respond to the encouragement and advocacy of
superiors, knowledge workers with a high level of maker spirit
will be more likely to balance the relationship between work
tasks and resources through job crafting, and take proactive
behavior to achieve self-growth and improvement through their
own learning. In summary, superiors’ developmental feedback has
a moderating effect between creativity and job crafting, which
can further strengthen knowledge workers’ motivation to reinvent
their jobs, motivate employees to respond to leadership initiatives
through job crafting, and provide direction for knowledge
workers’ job crafting.

Leaders use developmental feedback to encourage positive
behavior by subordinates, give them useful information, and
promote a passion for work. When superiors’ developmental
feedback is high, knowledge workers with innovation spirit will
identify with the superiors and share their goals, which will reduce
the risks associated with job crafting and improve the effect of
innovation spirit on job crafting (Su et al., 2019). Meanwhile, when
superiors’ developmental feedback is low, knowledge workers do
not identify with their superiors, their innovation willingness is
reduced, and job-crafting activities are not carried out normally
(Wrzesniewski et al., 2013). Thus, the promotion effect of
innovation spirit on job crafting is greatly reduced.

When superiors’ developmental feedback is high, knowledge
workers with sharing spirit can obtain more effective resources,
which will support their job-crafting activities and thereby improve
the effect of sharing spirit on job crafting (Zhao et al., 2021).
Meanwhile, when superiors’ developmental feedback is low,
knowledge workers receive fewer resources; thus, the resources
needed for job crafting are scarce. Therefore, the promotion
effect of sharing spirit on job crafting will be greatly reduced
(Lin et al., 2010).

According to the principle of reciprocity in social-exchange
theory, when one party provides resources or opportunities, the
other party will reciprocate in its own way. When superiors’
developmental feedback is high, knowledge workers with
practical spirit will seek to reciprocate superiors with good
work performance. Thus, knowledge workers will adjust their
work through job crafting, thereby improving the effect of
practical spirit on job crafting (Lee, 2020). Meanwhile, when
superiors’ developmental feedback is low, knowledge workers are
less inclined to reciprocate through good performance, which
will reduce job-crafting behavior. Thus, the promotion effect of
practical spirit on job crafting will be greatly reduced (Li, 2021).

When superiors’ developmental feedback is high, knowledge
workers are encouraged, and their entrepreneurial spirit is stronger.
Knowledge workers will take the initiative to acquire professional

skills and expand their social circle; then, their job-crafting
behavior will be promoted, and the effect of entrepreneurial
spirit on job crafting will be improved (Hussein and Yesiltas,
2020). Meanwhile, when superiors’ developmental feedback is low,
knowledge workers may lack identification with superiors, which
can lead to organizational discord and counterproductive outcomes
(Huang et al., 2021). Thus, the promotion effect of entrepreneurial
spirit on job crafting will be greatly reduced.

Based on the above analyses, the following are proposed:

H5a: Superiors’ developmental feedback positively moderates
the relationship between innovation spirit and job crafting;
that is, the stronger the superiors’ developmental feedback, the
stronger the effect of innovation spirit on job crafting.

H5b: Superiors’ developmental feedback positively moderates
the relationship between sharing spirit and job crafting; that
is, the stronger the superiors’ developmental feedback, the
stronger the effect of sharing spirit on job crafting.

H5c: Superiors’ developmental feedback positively moderates
the relationship between practical spirit and job crafting; that
is, the stronger the superiors’ developmental feedback, the
stronger the effect of practical spirit on job crafting.

H5d: Superiors’ developmental feedback positively moderates
the relationship between entrepreneurial spirit and job crafting;
that is, the stronger the superiors’ developmental feedback, the
stronger the effect of entrepreneurial spirit on job crafting.

Moderated mediation effect of superiors’
developmental feedback

Finally, we proposed that superiors’ developmental feedback
moderates not only the relationship between maker spirit and
job crafting, but also the mediating process by which job crafting
connects maker spirit and innovative behavior. Synthesizing
H4a, H4b, H4c, H4d, H5a, H5b, H5c, and H5d, we suggested
that the indirect effect of innovation spirit, sharing spirit,
practice spirit, and entrepreneurship spirit on innovation behavior
through job crafting is enhanced when superiors’ developmental
feedback is high.

Based on those, the following are proposed:

H6a: Superiors’ developmental feedback moderates the indirect
effect of innovation spirit through job crafting on innovative
behavior, and the positive effect of innovation spirit through job
crafting on innovative behavior is augmented when superiors’
developmental feedback is stronger.

H6b: Superiors’ developmental feedback moderates the indirect
effect of sharing spirit through job crafting on innovative
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behavior, and the positive effect of sharing spirit through job
crafting on innovative behavior is augmented when superiors’
developmental feedback is stronger.

H6c: Superiors’ developmental feedback moderates the indirect
effect of practical spirit through job crafting on innovative
behavior, and the positive effect of practical spirit through job
crafting on innovative behavior is augmented when superiors’
developmental feedback is stronger.

H6d: Superiors’ developmental feedback moderates the indirect
effect of entrepreneurial spirit through job crafting on
innovative behavior, and the positive effect of entrepreneurial
spirit through job crafting on innovative behavior is augmented
when superiors’ developmental feedback is stronger.

Figure 1 depicts the theoretical model of this study.

Research methods

Sample selection

Knowledge workers are the research object of this study.
To ensure standardization, subjects were selected based on the
definition of knowledge workers: educated people with professional
and technical skills at the college level or above. The development
of the maker spirit and the innovative activities of knowledge
workers require a great deal of resources, and cities, as important
carriers of regional resource convergence, can provide relatively
complete supporting facilities and working environment for
knowledge workers, so knowledge workers mainly gather in cities
(Duggleby et al., 2004). As the most mature metropolitan area
in China, the Yangtze River Delta region is at the forefront of
all regional innovation indicators in China (Yin et al., 2022).
Therefore, the selection of Shanghai, Jiangsu, and Zhejiang can
fully guarantee the scientificity, validity, and representativeness of
sample. In summary, on the basis of eliminating positions with
strict regulations and less suitable for innovation, the sample was
mainly selected from knowledge workers working in technology,
R&D, operations, marketing, training, and purchasing in Jiangsu,
Zhejiang, and Shanghai.

Data sources

Data were collected using field research and questionnaires
by post. Specifically, we conducted field visits and mailed
questionnaires on knowledge workers with maker spirit
working in local universities, scientific research institutions,
technology-based companies, information consulting firms,
and service enterprises to obtain sample data. A total of 600
questionnaires were distributed, and 528 were collected. After
excluding invalid questionnaires (e.g., those with missing
items or inconsistencies), 447 valid questionnaires were
obtained. The sample was selected in consideration of the

nature of the enterprise and its industry, and it covered
different age groups, genders, education levels, positions,
and years of employment. Thus, the sample had good
representativeness. Among respondents, 51.91% were male
and 48.09% were female. Table 1 shows the distribution of
sample characteristics.

Variable selection and measures

Some variables in this study were measured use mature scales.
Five-point Likert scales were used for all measures except the
control variables; “1” indicated “complete disagreement,” and “5”
indicated “complete agreement.” Regarding scale translation, back
translation was used to ensure consistency between the meanings
of the original English scales and the Chinese scales. Details about
the scales are provided below.

Explained variable: knowledge workers’
innovation behavior

Derived from Kafashpoor et al. (2013), this scale has been
widely used to measure knowledge workers’ innovation behavior.
There are six question items (Table A1).

Explanatory variable: maker spirit

The scale for innovation spirit was derived from Robertson and
Chetty (2000), and the scales for sharing spirit and practical spirit
were derived from Zhou (2003). The scale for entrepreneurial spirit
was derived from Yujuico (2008). The scales have good reliability
and validity (Table A1).

Mediating variable: job crafting

Based on the 21-item job-crafting scale developed by Iida et al.
(2021) and Du et al. (2018), this scale includes 15 items in three
dimensions: increasing structural resources, social resources, and
challenging demands (Table A1).

Moderator variable: superiors’
developmental feedback

The scale came from Zhou (2003), and it contains three
questions (Table A1).

Control variables

First, this study controlled the relevant demographic variables,
including gender, age, academic background, position, and years
working. Then, company nature and industry, which might affect
the empirical analysis, were controlled.
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FIGURE 1

Theoretical model.

TABLE 1 Descriptive statistics of the sample.

Item Index Quantity Ratio (%) Item Index Quantity Ratio (%)

Age 25 or below 53 11.91 Position Lower-level workers 290 64.72

26 30 320 71.46 Lower management 83 18.65

31 35 37 8.31 Middle management 40 8.99

36 40 9 2.02 Advanced management 34 7.64

Over 41 28 6.30 Ownership State enterprise 116 26.07

Education College 54 12.13 Private enterprise 130 29.21

Bachelor 360 80.45 Joint venture 24 5.39

Master 23 5.17 Foreign-funded enterprise 19 4.27

Doctor 10 2.25 Other business 158 35.06

Working years 3 years or less 298 66.51 Industry E-communication 73 16.40

3 5 years 50 11.24 Mechanical manufacturing 43 9.66

5 10 years 50 11.24 Biopharmaceuticals 35 7.87

Over 10 years 49 11.01 Chemical foods 39 8.77

Other industries 257 57.30

Data analysis and results

Data quality analysis

Reliability and validity analysis
As shown in Table 2, the α values of each variable ranged from

0.847 to 0.970 (all greater than 0.7), and the CR values ranged
from 0.850 to 0.970 (all greater than 0.6), indicating a high level of
internal consistency and CR. As shown in Table 2, the AVE values
for each variable ranged from 0.654 to 0.788 (all greater than 0.5),
indicating good convergent validity.

A secondary test of the measurement model was conducted
using confirmatory factor analysis (Table 3). Compared to the other
factor models, the 7-factor model had the best fit (χ2/df = 2.531,
RMSEA = 0.059, NFI = 0.898, TLI = 0.929, IFI = 0.935, CFI = 0.935),
again indicating good structural validity.

Exploratory factor analysis
As shown in Table 4, the KMO test value is 0.958, Bartlett’s

test of sphericity approximate Chi-square value is 15,394.662,

and the probability of significance is 0.000, which indicates that
it is suitable for factor analysis. The factors were extracted by
principal component analysis and seven factors were found to have
eigenvalues greater than 1. The proportion of variance explained by
the seven factors was 47.059, 10.680, 5.083, 4.086, 3.598, 3.153, and
2.371%. The cumulative variance explained is 76.030%, which is
more than 50%. Factor rotation by the maximum variance method
showed that the factor loadings of each measurement question
item were greater than 0.5. Corresponding to the variables of this
study, Factor 1 represented job reinvention; Factor 2 represented
employee innovative behavior; Factor 3 represented practical spirit;
Factor 4 represented entrepreneurial spirit; Factor 5 represented
innovative spirit; Factor 6 represented sharing spirit; and Factor 7
represented developmental feedback from superiors.

Common-method variance test
According to Hair et al. (2013), if the total variance explained

by the first principal component is below the critical value of
50%, the degree of common-method bias is small. In this study,
the total variance explained by the first principal component was
48%, indicating that the degree of common-method bias was small.
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TABLE 2 Reliability and validity of the variables.

Variable name Question item Factor loading α CR AVE

Innovation spirit (IS) IS1 0.878 0.908 0.908 0.767

IS2 0.876

IS3 0.873

Sharing spirit (SS) SS1 0.891 0.917 0.917 0.788

SS2 0.917

SS3 0.854

Practical spirit (PS) PS1 0.915 0.912 0.913 0.724

PS2 0.831

PS3 0.782

PS4 0.870

Entrepreneurial spirit (ES) ES1 0.867 0.911 0.912 0.722

ES2 0.925

ES3 0.779

ES4 0.820

Superiors’ developmental feedback (SDF) SDF1 1.000 0.847 0.850 0.654

SDF2 0.889

SDF3 0.872

Job crafting (JC) JC1 1.000 0.970 0.970 0.683

JC2 0.921

JC3 0.969

JC4 0.998

JC5 0.960

JC6 0.915

JC7 0.998

JC8 0.974

JC9 0.944

JC10 0.939

JC11 0.915

JC12 0.974

JC13 0.927

JC14 0.895

JC15 0.947

Knowledge workers’ innovation behavior
(KWIB)

KWIB1 1.000 0.918 0.920 0.656

KWIB2 1.132

KWIB3 1.055

KWIB4 0.885

KWIB5 0.928

KWIB6 1.020

As shown in Table 5, the change in each of the fit indices was
less than 0.03 compared to the measurement model without the
inclusion of the common factor. This indicates that the quality of
fit of the measurement model including the common factor was
not significantly improved, and there was no significant common-
method bias in the measurements.

Correlation analysis
Pearson’s correlation was used to calculate the correlation

coefficients between all variables to analyze the correlations
between different variables (Table 6).

As shown in Table 6, the means of all variables were within a
reasonable range, and the standard deviations were all greater than
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TABLE 3 Comparison of validation factors between measurement models.

Test quantity χ 2/df RMSEA NFI TLI IFI CFI

7-factor 2.531 0.059 0.898 0.929 0.935 0.935

6-factor 3.143 0.069 0.872 0.901 0.909 0.908

5-factor 4.693 0.091 0.807 0.829 0.841 0.841

4-factor 5.337 0.099 0.779 0.800 0.813 0.812

3-factor 6.146 0.108 0.744 0.762 0.777 0.776

2-factor 8.108 0.127 0.662 0.671 0.690 0.690

1-factor 9.897 0.142 0.586 0.589 0.612 0.611

DI, job crafting; CT, innovation spirit; IO, sharing spirit; FI, practical spirit; CO, entrepreneurial spirit; KIA, superiors’ developmental feedback; EIP, knowledge workers’ innovation
behavior; 7-factor, CT, IO, FI, CO, KIA, EIP, DI; 6-factor, CT + IO, FI, CO, KIA, EIP, DI; 5-factor, CT + IO + FI, CO, KIA, EIP, DI; 4-factor, CT + IO + FI + CO, KIA, EIP, DI; 3-factor,
CT + IO + FI + CO + KIA, EIP, DI; 2-factor, CT + IO + FI + CO + KIA + EIP, DI; 1-factor, CT + IO + FI + CO + KIA + EIP + DI.

0.8, indicating that the data could be used to analyze the differences
between different variables in the model. In this article, we also
performed variance inflation factor tests. The results showed that
the VIF value of each variable was less than 3, which is far below the
critical value of 10, indicating that there was no multicollinearity in
the data.

Hypothesis test

Direct effect test
This study used multiple linear regression to test the utility of

the effects of innovation spirit, sharing spirit, practical spirit, and
entrepreneurial spirit on job crafting and the utility of the effect of
job crafting on knowledge workers’ innovative behavior. As shown
in Table 7, M1 tested the effect of the control variables on job
crafting, and M2 added innovation spirit to M1 to verify the direct
effect of innovation spirit on job crafting. The test results showed
that there was a significant positive effect of innovation spirit on
job crafting (β = 0.356, p < 0.001); thus, H2a was verified. M3
added sharing spirit to M1 to test the effect of sharing spirit on
job crafting. The results showed that sharing spirit had a significant
positive effect on job crafting (β = 0.384, p < 0.001); thus, H2b was
verified. M4 was added to M1 to test the direct effect of practical
spirit on job crafting. The results showed that practical spirit had
a significant positive effect on job crafting (β = 0.353, p < 0.001);
thus, H2c was verified. M5 added entrepreneurial spirit to M1 to
test the direct effect of entrepreneurial spirit on job crafting. The
results showed a significant positive effect of entrepreneurial spirit
on job crafting (β = 0.336, p < 0.001), supporting H2d. M6 tested
the effect of the control variables on knowledge workers’ innovative
behavior, and M7 added job crafting to M6 to test the direct effect of
job crafting on knowledge workers’ innovative behavior. The results
showed a significant positive effect of job crafting on knowledge
workers’ innovative behavior (β = 0.585, p < 0.001); thus, H3 was
verified.

Mediating utility test
According to Siren et al. (2016), mediating utility must satisfy

three conditions: (1) the independent variable is significantly
correlated with the dependent variable, (2) the independent
variable is significantly correlated with the mediating variable, and
(3) when the mediating variable is put into the regression equation,

it is significantly correlated with the dependent variable, the
correlation between the independent variable and the dependent
variable is significantly weakened as partial mediation, and the
correlation between the independent variable and the dependent
variable is not significant as full mediation.

This study conducted a mediating utility analysis based on
the above. Intermediary path 1 (innovation spirit → job crafting
→ knowledge workers’ innovation behavior) was tested, as shown
in Table 8. M8 added innovation spirit to M6. The results
showed that innovation spirit had a significant positive effect on
knowledge workers’ innovation behavior (β = 0.468, p < 0.001);
thus, H1a was verified and condition 1 of mediating utility was
satisfied. The significant positive effect of innovation spirit on
job crafting was verified above in the test of H2a, thus satisfying
condition 2 of mediating utility. When job crafting was added
to the M12 regression equation, it had a significant positive
effect on knowledge workers’ innovative behavior (β = 0.333,
p < 0.001). The relationship between innovation spirit and
knowledge workers’ innovative behavior was significant but
significantly weaker (β = 0.350, p < 0.001), satisfying condition
3. The above verifications fully indicate that job crafting played
a partial mediating role between innovation spirit and knowledge
workers’ innovation behavior, verifying H4a.

Intermediary path 2 (sharing spirit → job crafting →
knowledge workers’ innovation behavior) was tested. As shown
in Table 8, M9 added sharing spirit to M6. The results showed
that sharing spirit had a significant positive effect on knowledge
workers’ innovation behavior (β = 0.523, p < 0.001); thus, H1b
was verified and condition 1 was satisfied. Condition 1 was also
satisfied since sharing spirit had a significant positive effect on job
crafting, as verified in the above test of H2b. When job crafting was
added to the M13 regression equation, it had a significant positive
effect on knowledge workers’ innovation behavior (β = 0.305,
p < 0.001). The relationship between sharing spirit and knowledge
workers’ innovation behavior was significant but significantly
weaker (β = 0.406, p < 0.001), satisfying condition 3. The above
validation also indicates that job crafting played a partial mediating
role between sharing spirit and knowledge workers’ innovation
behavior; thus, H4b was verified.

Intermediary path 3 (practical spirit → job crafting →
knowledge workers’ innovation behavior) was tested. As shown
in Table 8, M10 added practical spirit to M6. The results showed
that practical spirit had a significant positive effect on knowledge
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workers’ innovation behavior (β = 0.494, p < 0.001); thus, H1c
was verified and condition 1 was satisfied. The significant positive
effect of practical spirit on job crafting was verified in the test
of H2c, satisfying condition 2. When job crafting was added
to the M14 regression equation, it had a significant positive

effect on knowledge workers’ innovative behavior (β = 0.409,
p < 0.001). The relationship between practical spirit and knowledge
workers’ innovative behavior was significant but significantly
weaker (β = 0.350, p < 0.001); thus, condition 3 was satisfied. The
above validation results indicate that job crafting played a partial

TABLE 4 Exploratory factor analysis results.

Component Common degree

1 2 3 4 5 6 7

IS1 0.764 0.851

IS2 0.733 0.825

IS3 0.765 0.840

SS1 0.749 0.861

SS2 0.724 0.874

SS3 0.736 0.834

PS1 0.838 0.852

PS2 0.787 0.769

PS3 0.806 0.753

PS4 0.792 0.816

ES1 0.746 0.790

ES2 0.805 0.845

ES3 0.801 0.757

ES4 0.834 0.799

KWIB1 0.723 0.697

KWIB2 0.674 0.722

KWIB3 0.746 0.740

KWIB4 0.740 0.726

KWIB5 0.720 0.704

KWIB6 0.797 0.779

JC1 0.806 0.801

JC2 0.793 0.734

JC3 0.780 0.733

JC4 0.792 0.708

JC5 0.776 0.702

JC6 0.811 0.746

JC7 0.705 0.658

JC8 0.768 0.665

JC9 0.779 0.715

JC10 0.812 0.742

JC11 0.781 0.743

JC12 0.772 0.710

JC13 0.806 0.742

JC14 0.722 0.612

JC15 0.802 0.761

SDF1 0.716 0.800

SDF2 0.734 0.733

SDF3 0.752 0.751

(Continued)
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TABLE 4 (Continued)

Component Common degree

1 2 3 4 5 6 7

KMO value 0.958

Bartlett’s test of sphericity 15394.662

p-Value 0.000

Eigenvalue 17.882 4.058 1.932 1.553 1.367 1.198 0.901

Proportion of variance explained (%) 47.059 10.680 5.083 4.086 3.598 3.153 2.371

Cumulative proportion of variance explained (%) 47.059 57.739 62.822 66.908 70.507 73.660 76.030

The extraction method was principal component analysis. The rotation method is orthogonal rotation with Kaiser normalization. The rotation converges after seven iterations.

TABLE 5 Controlling unmeasured single latent variable model test results.

Test quantity χ 2/df RMSEA NFI TLI IFI CFI

There is no common factor 2.531 0.059 0.898 0.929 0.935 0.935

There are common factors 2.683 0.062 0.889 0.922 0.927 0.927

TABLE 6 Correlation analysis of variables.

Variable Mean SD 1 2 3 4 5 6 7

1. Innovation spirit 3.688 1.185 (0.876)

2. Sharing spirit 3.670 1.116 0.664** (0.887)

3. Practical spirit 3.712 0.996 0.514** 0.553** (0.851)

4. Entrepreneurial spirit 3.525 1.158 0.522** 0.511** 0.408** (0.850)

5. Knowledge workers’ innovation behavior 3.526 0.932 0.621** 0.638** 0.555** 0.566** (0.810)

6. Job crafting 3.791 0.843 0.519** 0.522** 0.437** 0.479** 0.556** (0.826)

7. Superiors’ developmental feedback 3.748 0.860 0.365** 0.382** 0.372** 0.341** 0.369** 0.655** (0.809)

The symbol “**” indicates p < 0.01 (two-sided test), and data in parentheses are the AVE square root.

mediating role between practical spirit and knowledge workers’
innovation behavior; thus, H4c was verified.

Intermediary path 4 (entrepreneurial → job crafting →
knowledge workers’ innovation behavior) was tested. As shown
in Table 8, M11 added entrepreneurial spirit to M6. The results
showed that entrepreneurial spirit had a significant positive
effect on knowledge workers’ innovation behavior (β = 0.441,
p < 0.001); thus, H1d was verified and condition 1 was satisfied.
Entrepreneurial spirit had a significant positive effect on job
crafting, which was verified in the test of H2d; thus, condition 2
was satisfied. When job crafting was added to the M15 regression
equation, it had a significant positive effect on knowledge workers’
innovative behavior (β = 0.382, p < 0.001). The relationship
between entrepreneurial spirit and knowledge workers’ innovative
behavior was significant but significantly weaker (β = 0.313,
p < 0.001), satisfying condition 3. The above validation results
indicate that job crafting played a partial mediating role between
entrepreneurial spirit and knowledge workers’ innovation behavior;
thus, H4d was verified.

Moderating effect test
Table 9 shows the results for the moderating effect of superiors’

developmental feedback. M16 added superiors’ developmental
feedback to M2. The results showed that superiors’ developmental
feedback (β = 0.521, p < 0.001) had a significant positive effect

on job crafting. M17 added superiors’ developmental feedback to
M3. The results showed that superiors’ developmental feedback
(β = 0.513, p < 0.001) had a significant positive effect on job
crafting. M18 added superiors’ developmental feedback to M4,
and the results showed that superiors’ developmental feedback
(β = 0.554, p < 0.001) had a significant positive effect on job
crafting. M19 added superiors’ developmental feedback to M5,
and the results showed that superiors’ developmental feedback
(β = 0.539, p < 0.001) had a significant positive effect on
job crafting. M20 added an interaction term for superiors’
developmental feedback and innovation spirit to M16. The results
showed that the interaction term for superiors’ developmental
feedback and innovation spirit (β = 0.132, p < 0.001) was
significantly positive; thus, H5a was verified. M21 added an
interaction term for superiors’ developmental feedback and sharing
spirit to M17. The results showed that the interaction term for
superiors’ developmental feedback and sharing spirit (β = 0.123,
p < 0.001) was significantly positive; thus, H5b was verified.
M22 added an interaction term for superiors’ developmental
feedback and practical spirit to M18. The results showed that
the interaction term of superiors’ developmental feedback and
practical spirit (β = 0.161, p < 0.001) was significantly positive;
thus, H5c was verified. M23 added the interaction term of
superiors’ developmental feedback with entrepreneurial spirit
to M19. The results indicated that the interaction term of
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TABLE 7 Results of the regression analysis of direct effects.

Variable Job crafting Knowledge workers’
innovative behavior

M1 M2 M 3 M4 M5 M6 M7

Innovation spirit 0.356***

Sharing spirit 0.384***

Practical spirit 0.353***

Entrepreneurial spirit 0.336***

Job Crafting 0.585***

Gender −0.014 −0.028 0.001 −0.045 0.027 0.118 0.126

Age −0.143** −0.089 −0.111* −0.096 −0.118* −0.219*** −0.135**

Education 0.111 0.060 0.052 0.077 0.060 0.250** 0.186*

Working years 0.127* 0.094 0.085 0.094 0.095 0.186** 0.111*

Position 0.070 0.037 0.080* 0.044 0.036 0.077 0.036

Ownership −0.054* −0.041 −0.037 −0.045 −0.046* −0.038 −0.007

Industry 0.051 0.039 0.024 0.038 0.036 0.028 −0.002

R2 0.045 0.290 0.298 0.215 0.255 0.072 0.340

Adjusted R2 0.030 0.277 0.285 0.201 0.243 0.057 0.328

1R2 0.045 0.245 0.253 0.170 0.209 0.072 0.267

F value 2.935** 22.258*** 23.120*** 14.938*** 20.798*** 4.856*** 28.034***

1F 2.935** 150.492*** 157.079*** 94.562*** 136.324*** 4.856*** 176.617***

The symbols “*, **, and ***” represent p < 0.05, p < 0.01, and p < 0.001, respectively.

TABLE 8 Results of the regression analysis of mediation effects.

Variable Knowledge workers’ innovative behavior

M6 M7 M8 M9 M10 M11 M12 M13 M14 M15

Innovation spirit 0.468*** 0.350***

Sharing spirit 0.523*** 0.406***

Practical spirit 0.494*** 0.350***

Entrepreneurial spirit 0.441*** 0.313***

Job crafting 0.585*** 0.333*** 0.305*** 0.409*** 0.382***

Gender 0.118 0.126 0.100 0.138* 0.075 0.171* 0.109 0.138* 0.093 0.161*

Age −0.219*** −0.135** −0.148** −0.175*** −0.152** −0.186*** −0.118** −0.141** −0.113* −0.141**

Education 0.250** 0.186* 0.184** 0.171* 0.203** 0.184* 0.164* 0.155* 0.172* 0.161*

Working years 0.186** 0.111* 0.142** 0.128** 0.140** 0.143** 0.111* 0.102* 0.101* 0.107*

Position 0.077 0.036 0.034 0.091* 0.042 0.032 0.022 0.067 0.023 0.019

Ownership −0.038 −0.007 −0.021 −0.015 −0.025 −0.028 −0.008 −0.004 −0.007 −0.010

Industry 0.028 −0.002 0.013 −0.009 0.010 0.008 0.000 −0.016 −0.006 −0.005

R2 0.072 0.340 0.419 0.457 0.344 0.335 0.483 0.510 0.452 0.455

Adjusted R2 0.057 0.328 0.408 0.447 0.332 0.324 0.472 0.500 0.440 0.444

1R2 0.072 0.267 0.346 0.385 0.272 0.274 0.411 0.438 0.379 0.383

F value 4.856*** 28.034*** 39.239*** 45.830*** 28.627*** 30.536*** 45.180*** 50.333*** 39.813*** 40.385***

1F 4.856*** 176.617*** 259.791*** 308.712*** 181.021*** 199.925*** 172.942*** 194.457*** 150.531*** 152.922***

The symbols “*, **, and ***” represent p < 0.05, p < 0.01, and p < 0.001, respectively.

superiors’ developmental feedback with entrepreneurial spirit
(β = 0.064, p < 0.05) was significantly positive, thus H5d
was verified.

To visualize the moderating effect of superiors’ developmental
feedback, this study set two scenarios for the variable, with one
standard deviation above and one below the mean for simple slope
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TABLE 9 Results of the regression analysis of moderating effects.

Variable Job crafting

M1 M16 M17 M18 M19 M20 M21 M22 M23

Innovation spirit 0.223*** 0.261**

Sharing spirit 0.233*** 0.272***

Practical spirit 0.179*** 0.247***

Entrepreneurial spirit 0.205*** 0.221***

Superiors’ developmental feedback 0.521*** 0.513*** 0.554*** 0.539*** 0.548*** 0.536*** 0.606*** 0.550***

Innovation spirit× superiors’ developmental
feedback

0.132***

Sharing spirit× superiors’ developmental feedback 0.123***

Practical spirit× superiors’ developmental
feedback

0.161***

Entrepreneurial spirit× superiors’ developmental
feedback

0.064*

Gender −0.014 0.056 0.073 0.054 0.093 0.069 0.084 0.056 0.102

Age −0.143** −0.063 −0.079* −0.070 −0.080* −0.064 −0.086* −0.038 −0.083*

Education 0.111 0.021 0.018 0.032 0.020 0.009 0.009 0.018 0.014

Working years 0.127* 0.101* 0.096* 0.105* 0.102* 0.111** 0.107** 0.087* 0.106*

Position 0.070 0.010 0.037 0.015 0.008 −0.002 0.032 0.001 0.003

Ownership −0.054* −0.027 −0.025 −0.029 −0.029 −0.022 −0.021 −0.022 −0.025

Industry 0.051 0.040* 0.031 0.041* 0.038* 0.034 0.023 0.036 0.034

R2 0.045 0.528 0.523 0.482 0.513 0.553 0.544 0.515 0.519

Adjusted R2 0.030 0.518 0.514 0.471 0.503 0.543 0.534 0.504 0.508

1R2 0.045 0.483 0.479 0.437 0.468 0.508 0.500 0.470 0.474

F value 2.935** 54.102*** 53.095*** 44.912*** 50.932*** 53.731*** 51.869*** 46.128*** 46.873***

1F 2.935** 222.765*** 218.434*** 183.266*** 209.141*** 164.569*** 158.640*** 140.363*** 142.734***

The symbols “*, **, and ***” represent p < 0.05, p < 0.01, and p < 0.001, respectively.

mapping. As shown in Figure 2, when superiors’ developmental
feedback is low, the trend of the effect of innovation spirit on job
crafting is relatively flat. When superiors’ developmental feedback
is high, the trend of the effect of innovation spirit on job crafting
becomes relatively steep. Thus, superiors’ developmental feedback
had a positive moderating effect on the relationship between
innovation spirit and job crafting. As shown in Figure 3, when
superiors’ developmental feedback is low, the trend of the influence
of sharing spirit on job crafting is relatively flat. When superiors’
developmental feedback is high, the trend of the influence of
sharing spirit on job crafting is relatively steep. Therefore, superiors’
developmental feedback had a positive moderating effect on the
relationship between sharing spirit and job crafting. Similarly, as
shown in Figure 4, superiors’ developmental feedback is high,
the trend of the influence of practical spirit on job crafting is
relatively steep. Therefore, superiors’ developmental feedback had
a positive moderating effect on the relationship between practical
spirit and job crafting. Similarly, as shown in Figure 5, superiors’
developmental feedback had a positive moderating effect on the
relationship between entrepreneurial spirit and job crafting.

Moderated mediating effect test
Table 10 shows the results for the moderated mediating t of

superiors’ developmental feedback. As shown in Table 10, when

the superiors’ developmental feedback is low, the indirect effect
of innovative spirit on innovative behavior through job crafting is
0.0532, with a standard error of 0.0153, 95% confidence interval of
[0.0243, 0.0840], which does not contain 0, indicating a significant
indirect effect. When the superiors’ developmental feedback is
high, the indirect effect of innovative spirit on innovative behavior
through job crafting is 0.1315, with a standard error of 0.0345,
95% confidence interval of [0.0664, 0.2023], not including 0,
indicating a significant indirect effect. The difference in the indirect
effect of supervisors’ developmental feedback in the higher than
low condition was 0.0783, with a standard error of 0.0293, 95%
confidence interval of [0.0237, 0.1395], and did not contain 0,
indicating that the difference in the indirect effect was significant,
and that the mediating role of the moderated existed, thus H6a was
proven. Similarly, H6b, H6c, and H6d were verified.

Discussion

Discussion of main findings

(1) Innovation spirit, sharing spirit, practical spirit, and
entrepreneurial spirit all positively affected knowledge workers’
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FIGURE 2

Moderating role in innovation spirit.

FIGURE 3

Moderating role in sharing spirit.

innovative behavior (H1a–H1d were supported). This indicates
that the maker spirit plays an important role in stimulating
the innovative behavior of knowledge workers. This result is
consistent with the existing literature on the effects of innovation,
practice, sharing, entrepreneurship, and innovation behavior
(Yuan, 2007; Luo et al., 2010; Shi, 2012; Cui and Yu, 2021).
For this reason, companies and managers should focus on
promoting the maker spirit among employees, especially
knowledge workers, and improve the construction of maker
spaces to stimulate the leading effect of the spirit of creativity.
enterprises and managers can establish the innovation spirit
by improving the organizational structure of innovation and

FIGURE 4

Moderating role in practice spirit.

FIGURE 5

Moderating role in entrepreneurial spirit.

constructing the “innovative fault-tolerant mechanism”; they
can cultivate the sharing spirit by breaking the traditional
closed innovation model and shaping the value of collective
collaboration; they can strengthen the practical spirit by
advocating practical problem solving and emphasizing applied
innovation; they can stimulate the entrepreneurial spirit by
creating an entrepreneurial climate and promoting organizational
empowerment. From the above four dimensions, they can deepen
the maker spirit of knowledge employees and promote their
innovative behavior.

(2) Innovation spirit, sharing spirit, practical spirit, and
entrepreneurial spirit all positively affected job crafting (H2a–H2d
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were supported). This indicates that when knowledge workers
are more innovative, they are more likely to transform existing
resources in ways that are useful for them, thus facilitating their job
crafting. When knowledge workers are more conscious of sharing,
they are better able to access resources to cope with ever-changing
environments and improve their job crafting. The more hands-
on knowledge workers are, the more they are able to seek out
resources before others do, and the more they are able to seize
opportunities to find internal resources that match their work tasks,
thus facilitating job crafting. When knowledge workers have higher
entrepreneurship awareness, they are better equipped to redesign
their work tasks through novel adaptations. This finding confirms
that knowledge workers can undertake job crafting by increasing
their own entrepreneurial spirit. For this reason, companies and
managers should adopt the maker spirit as a basis to promote
the initiative of knowledge workers to carry out job crafting and
improve their comprehensive quality through the leading role of
innovation, sharing, practice, and entrepreneurship.

(3) Job crafting positively affected knowledge workers’
innovative behavior (H3 holds). This result is consistent with the
findings of the existing related literature (Taa et al., 2020; Xu and
Zhao, 2020; Chun, 2021; Huang et al., 2021). It means that when
knowledge workers have a stronger ability to craft their work,
they are better able to use their strengths to adapt to dynamic
environments, thus becoming more creative and supporting the
smooth implementation of their innovative behavior. This finding
confirms that knowledge workers can positively affect their
innovative behavior by improving their job-crafting skills. For this
reason, enterprises and managers should attach importance to
knowledge workers’ job crafting behavior, and provide complete
resources, environment and atmosphere guarantee for the job
crafting of knowledge workers while stimulating their motivation
for job crafting.

(4) Job crafting mediated the relationship between innovation
spirit and knowledge workers’ innovative behavior, between sharing
spirit and knowledge workers’ innovative behavior, between
practical spirit and knowledge workers’ innovative behavior, and
between entrepreneurial spirit and knowledge workers’ innovative
behavior (verifying H4a–H4d). This suggests that job crafting
can promote creativity and thus knowledge workers’ innovative
behavior. Existing literature on the mediating role of job crafting
in the relationship between maker spirit and innovative behavior
is little. Similar literature mainly explored the mediating effects of
job crafting on leadership characteristics and employee knowledge
sharing (Park et al., 2015), employee initiative and employee
adaptability (Le, 2020), leadership style and employee innovation
performance (Alshura et al., 2023), leadership personality and
employee happiness (Yang et al., 2012), and focus regulation and
employee job engagement (Yang et al., 2012). The results of the
above literature all suggest that job crafting plays an important
mediating role in influencing employee behavior, which also
provides a degree of theoretical support for the findings of this
article. Based on the mediating effect of job crafting, companies and
managers should take job crafting as the focus to give full play to
the bridging role of it, so as to contribute to the implementation of
innovative activities by knowledge workers.

(5) Superiors’ developmental feedback had a positive
moderating effect between innovation spirit and job crafting,
between sharing spirit and job crafting, between practical spirit

and job crafting, and between entrepreneurial spirit and job
crafting (H5a–H5d were supported). To the best of our knowledge,
no study has explored superiors’ developmental feedback as a
moderating role in the relationship between maker spirit and
job crafting. Similar literature has mainly explored the direct
effect of superiors’ developmental feedback on employee growth
(Redling, 2010), the mechanism by which superiors’ developmental
feedback affects employees’ proactive change behavior (Miao
and Shu, 2021), the effect of superiors’ developmental feedback
on employees’ innovative behavior (Su et al., 2019; Jiang et al.,
2022), and the moderating effect of superiors’ developmental
feedback on the influence of obstructive pressure on employees’
creativity (Sun et al., 2019). As such, the study contributes to
superiors’ developmental feedback literature, and enhances the
theoretical perspective that superiors’ developmental feedback
can moderate the influence of maker spirit on job crafting Based
on it, enterprises and managers should firstly pay full attention
to the role of superiors’ developmental feedback in promoting
knowledge workers’ innovative behavior, and focus on improving
the cognition of superiors’ developmental feedback. Secondly, the
superiors’ developmental feedback such as positive evaluation,
inclusive attitude, sincere concern should be adopted to promote
the growth of employees, encourage employees to actively cultivate
the spirit of maker and carry out work remodeling, so that
employees can break the conventional thinking, generate creative
inspiration, and actively adopt innovative behaviors.

Theoretical significance

Existing studies of the maker spirit suffer from overly vague and
broad definitions of the concept, and few scholars have integrated
the maker and innovative behavior into a unified analytical
framework to comprehensively analyzed the influence mechanism
of maker spirit on innovation behavior. To fill this research gap, this
article constructed an empirical model based on the introduction
of variables such as job crafting and superiors’ developmental
feedback to investigate the impact of maker spirit on the knowledge
workers’ innovative behavior. The main contributions of this article
are as follows:

(1) Taking the maker spirit as the core, this article explains the
connotation of the maker spirit and its relationship with
the innovative behavior of knowledge workers. This enriches
theoretical research in the field of maker spirit.

(2) This study clarifies the influence mechanism of maker spirit
on knowledge workers’ innovative behavior, and provides a
theoretical basis for the state or relevant managers to stimulate
the innovative behavior of knowledge workers.

Practical implications

The practical contributions of this study are as follows:

(1) The findings indicate that knowledge workers’ innovation
behavior can be enhanced by cultivating their maker
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TABLE 10 Results of moderated mediating effect tests.

Intermediate
variable

Moderator variable: superiors’
developmental feedback

Implicit variable: innovative behavior

Effect value Standard error 95% confidence interval

Min Max

Innovation spirit

Job crafting Low value 0.0532 0.0153 0.0243 0.0840

High value 0.1315 0.0345 0.0664 0.2023

D-value 0.0783 0.0293 0.0237 0.1395

Sharing spirit

Job crafting Low value 0.0553 0.0165 0.0248 0.0889

High value 0.1219 0.0345 0.0594 0.1925

D-value 0.0666 0.0282 0.0145 0.1256

Practical spirit

Job crafting Low value 0.0480 0.0216 0.0097 0.0936

High value 0.1681 0.0518 0.0728 0.2777

D-value 0.1201 0.0433 0.0380 0.2088

Entrepreneurial spirit

Job crafting Low value 0.0675 0.0181 0.0337 0.1041

High value 0.1112 0.0354 0.0465 0.1852

D-value 0.0437 0.0309 0.0152 0.1064

spirit, thereby achieving the goal of improving knowledge-
worker productivity.

(2) The findings can provide a basis for further promoting
innovation and entrepreneurship in China in the era of
mass entrepreneurship, further contributing to cultural and
economic development.

(3) This study can provide a basis for decision-making to further
enhance the innovative behavior of knowledge workers in
knowledge-intensive industries.

Limitations and future work

Due to the complexity of the research problems and the limited
capacity of the authors, there are still some research limitations
in this study. To address these limitations, we will use this as a
direction and further refine it in subsequent research. Specifically,
the details are as follows:

(1) The data were obtained using questionnaires. As a result, there
are limitations related to elements such as the narrow sample
area. The connotation and extension of knowledge workers
should be further studied in the process of questionnaire
distribution to improve its relevance. The strong subjectivity
of the questionnaire distribution and measurement indicators
to some extent affected the accuracy of the findings. In future
research, therefore, more effort should be made in terms of
sample collection and use, as well as the timing of distribution.

(2) This study only discusses the influence of maker spirit on
knowledge workers’ innovative behavior from the perspective

of static development, but in fact, this should be a dynamic
development process. Therefore, in the future, we will improve
the research model to study the relationship between the two
from a dynamic perspective.

(3) The paper lacks a comprehensive and systematic theoretical
explanation on the effects of maker spirit on knowledge
workers’ innovation behavior, the mediating effect of the job
crafting, and the moderating effect of superiors’ developmental
feedback. This makes the theoretical basis of the paper
relatively weak and reduces the stability and persuasiveness
of the empirical results. In future work, on the basis
of a comprehensive review of the existing literature, we
will integrate relevant theories and improve the theoretical
exposition of this article, so as to provide strong theoretical
support for the research.

Data availability statement

The original contributions presented in this study are included
in this article/supplementary material, further inquiries can be
directed to the corresponding author.

Ethics statement

This study was carried out in accordance with the
recommendations of Ethics Committee of Hohai University
and Jiangsu University of Science and Technology with written
informed consent from all subjects in accordance with the

Frontiers in Psychology 17 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1182001
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-14-1182001 December 7, 2023 Time: 10:42 # 18

Xue et al. 10.3389/fpsyg.2023.1182001

Declaration of Helsinki. The protocol was approved by the
Ethics Committee of Hohai University and Jiangsu University of
Science and Technology.

Author contributions

QX led the research design, data analysis, and drafted this
manuscript. CL guided the research design and revised the
manuscript substantially. MZ and HJ made contributions in
data analysis and manuscript revision. All authors approved the
final version.

Funding

This research work was financially supported by the National
Natural Science Foundation of China (No. 71771161), the National
Social Science Foundation of China (No. 19FGLB029), the
Postgraduate Research Innovation, the Practice Activity of Jiangsu

Province (No. KYCX21-3409), Jiangsu Soft Science Research
Program (No. BR2018049), and the Jiangsu Soft Science Project
(No. BR2021033).

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.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

References

Alshura, M. S. K., Alsabah, F. K., and Aldaihani, F. M. (2023). The impact
of organizational innovation capabilities on sustainable performance. Mediat. Role
Organ. Commit. 34, 169–171. doi: 10.1007/978-3-031-12382-5_78

Anamian, T., Crossland, L., and Wells, L. (2016). On the road to value co-creation
in health care: The role of consumers in defining the destination, planning the journey
and sharing the drive. Med. J. Aust. 12, 66–87. doi: 10.5694/mja16.00123

Bemelmans, J., Voordijk, H., and Vos, B. (2013). Supplier-contractor collaboration
in the construction industry. Eng. Const. Architec. Manag. 19, 342–368. doi: 10.1108/
09699981211237085

Blumentritt, T., Kickul, J., and Gundry, L. K. (2005). Building an inclusive
entrepreneurial culture: Effects of employee involvement on venture performance
and innovation. Int. J. Entrep. Innov. 6, 77–84. doi: 10.5367/00000000539
66894

Boyle, A., and Thomas, J. A. (2007). New model of entrepreneurship education:
Implications for Central and Eastern European universities. Indust. High. Educ. 21,
9–19. doi: 10.5367/000000007780222688

Chanal, V., and Caron, M. L. (2010). The difficulties involved in developing business
models open to innovation communities: The case of a crowdsourcing platform.
Post-Print 13, 318–340. doi: 10.3917/mana.134.0318

Chang, T.-W., and Hung, C.-Z. (2021). How to shape the employees’ organization
sustainable green knowledge sharing: Cross-level effect of green organizational
identity effect on green management behavior and performance of members.
Sustainability 13, 246–256. doi: 10.3390/SU13020626

Chollet, B., Brion, S., Chauvet, V., and Mothe, C. (2012). Npd projects in search of
top management support : The role of team leader social capital. J. Pers. Soc. Psychol.
15, 43–75. doi: 10.3917/mana.151.0044

Chun, D. (2021). How does mobile workplace stress affect employee innovative
behavior? the role of work–family conflict and employee engagement. Behav. Sci. 12,
67–81. doi: 10.3390/bs12010002

Cui, Y., and Yu, G. (2021). A cross-level examination of team-directed empowering
leadership and subordinates’ innovative performance: Theory perspective. Int. J.
Manpower 4, 33–49. doi: 10.1108/IJM-03-2020-0099

Dreu, C. K., and West, M. A. (2001). Minority dissent and team innovation: The
importance of participation in decision making. J. Appl. Psychol. 86, 66–79. doi: 10.
1037/0021-9010.86.6.1191

Drucker, P. F. (1959). The landmakers of tomorrow. Am. Sociol. Rev. 6, 1–127.
doi: 10.1126/science.129.3356.1130

Du, Y., Li, P., and Zhang, L. (2018). Linking job control to employee creativity:
The roles of creative self-efficacy and regulatory focus. Asian J. Soc. Psychol. 21, 9–16.
doi: 10.1111/ajsp.12219

Duggleby, J., Jennings, D., and Stone, R. (2004). Innovative practice in the use of
ict in education and training: Learning from the winners. Educ. Train. 46, 269–277.
doi: 10.1108/00400910410549850

Fei, L., and Zhang, Z. (2017). On the cultivation of innovative ability in pre-school
fine arts education. Sci. Educ. Article Collects 2, 17–34. doi: 10.1088/1742-6596/1744

Fraser, J. R. S., and Simkins, B. J. (2016). The challenges of and solutions for
implementing enterprise risk management. Bus. Horiz. 5, 689–698. doi: 10.1016/j.
bushor.2016.06.007

Friedman, R. A., Tidd, S. T., and Tsai, J. C. (2000). What goes around comes around:
The impact of personal conflict style on work conflict and stress. Int. J. Conflict Manag.
11, 32–55. doi: 10.1108/eb022834

Hair, J. F., Black, W. C., and Babin, B. J. (2013). Multivariate data analysis: Pearson
new international edition. Pearson Schweiz Ag 3, 28–34. doi: 10.1161/108.842385

Hovhannisian, K. (2004). Innovation, entrepreneurship: The interaction between
technology. Prog. Econ. Growth 24, 11–34. doi: 10.1007/s00191-005-0249-9

Huang, P., Wang, Y., and Peng, J. (2021). Research on the influence of employee
stock ownership plan on employee innovation behavior from the perspective of
psychological ownership. Sci. Sci. Technol. Manag. 37, 136–148. doi: 10.1007/978-3-
030-7920657

Hussein, B., and Yesiltas, M. (2020). The influence of emotional intelligence on
employee’s counterwork behavior and organizational commitment: Mediating role of
transformational leadership. Enterp. Econ. 71, 377–402. doi: 10.33788/rcis.71.23

Iida, M., Watanabe, K., Imamura, K., and Kawakami, N. (2021). Development and
validation of the japanese version of the team job crafting scale for nurses. Res. Nurs.
Health 80, 173–186. doi: 10.1002/nur.22110

Jiang, W., Liang, B., and Wang, L. (2022). The double-edged sword effect of
unethical pro-organizational behavior: The relationship between unethical pro-
organizational behavior, organizational citizenship behavior, and work effort. J. Bus.
Ethics 6, 1–14. doi: 10.1007/s10551-021-05034-5

Kafashpoor, A., Moghadam, M., and Sabaghian, S. (2013). A study on mediating
role of organizational learning on relationship between market orientation and
organizational performance. Manag. Sci. Lett. 3, 1967–1976. doi: 10.5267/j.msl.2013.
06.029

Kanter, R. (1996). Knowledge management and organisational design when a
thousand flowers bloom: Structural, collective, and social conditions for innovation
in organizations. Res. Organ. Behav. 4, 169–211. doi: 10.1016/b978-0-7506-9749-1.
50010-7

Kruger, S., Steyn, A., and Steyn, R. (2019). Enhancing technology transfer through
entrepreneurial development: Practices from innovation spaces. J. Technol. Transfer 6,
35–43. doi: 10.1007/s10961-019-09769-2

Frontiers in Psychology 18 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1182001
https://doi.org/10.1007/978-3-031-12382-5_78
https://doi.org/10.5694/mja16.00123
https://doi.org/10.1108/09699981211237085
https://doi.org/10.1108/09699981211237085
https://doi.org/10.5367/0000000053966894
https://doi.org/10.5367/0000000053966894
https://doi.org/10.5367/000000007780222688
https://doi.org/10.3917/mana.134.0318
https://doi.org/10.3390/SU13020626
https://doi.org/10.3917/mana.151.0044
https://doi.org/10.3390/bs12010002
https://doi.org/10.1108/IJM-03-2020-0099
https://doi.org/10.1037/0021-9010.86.6.1191
https://doi.org/10.1037/0021-9010.86.6.1191
https://doi.org/10.1126/science.129.3356.1130
https://doi.org/10.1111/ajsp.12219
https://doi.org/10.1108/00400910410549850
https://doi.org/10.1088/1742-6596/1744
https://doi.org/10.1016/j.bushor.2016.06.007
https://doi.org/10.1016/j.bushor.2016.06.007
https://doi.org/10.1108/eb022834
https://doi.org/10.1161/108.842385
https://doi.org/10.1007/s00191-005-0249-9
https://doi.org/10.1007/978-3-030-7920657
https://doi.org/10.1007/978-3-030-7920657
https://doi.org/10.33788/rcis.71.23
https://doi.org/10.1002/nur.22110
https://doi.org/10.1007/s10551-021-05034-5
https://doi.org/10.5267/j.msl.2013.06.029
https://doi.org/10.5267/j.msl.2013.06.029
https://doi.org/10.1016/b978-0-7506-9749-1.50010-7
https://doi.org/10.1016/b978-0-7506-9749-1.50010-7
https://doi.org/10.1007/s10961-019-09769-2
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-14-1182001 December 7, 2023 Time: 10:42 # 19

Xue et al. 10.3389/fpsyg.2023.1182001

Kubica, B., and Szynkiewicz, E. N. (2006). An improved interval global optimization
method and its application to price management problem. J. Univ. Couns. 4, 71–81.
doi: 10.1007/978-3-540-75755-9_123

Kuschminder, K., Andersson, L., and Siegel, M. (2013). Profiling ethiopian
migration: A comparison of characteristics of ethiopian migrants to Africa, the middle
east and the north. Enterp. Manag. 3, 100–102.

Le, T. (2020). The influence of organizational commitment on employees’ job
performance: The mediating role of job satisfaction. Manag. Sci. Lett. 6, 44–61. doi:
10.5267/J.MSL.2020.6.007

Lee, J. E. (2020). The effect of shared leadership on job crafting: Mediating role
of learning goal orientation and knowledge sharing. Nankai Manag. Rev. 23, 75–86.
doi: 10.5392/JKCA.2020.20.10.654

Lee, K., and Roh, T. (2020). Proactive divestiture and business innovation: R&D
input and output performance. Sustainability 12, 653–662. doi: 10.3390/su12093874

Li, H. (2021). Research on the existing problems and countermeasures of human
resource management in public institutions. Sci. Publish. Group 12, 33–35. doi: 10.
11648/J.SI.20210904.20

Li, T., Liang, W., Yu, Z., and Dang, X. (2020). Analysis of the influence of
entrepreneur’s psychological capital on employee’s innovation behavior under leader-
member exchange relationship. Front. Psychol. 11:1853. doi: 10.3389/fpsyg.2020.01853

Lin, D., Xi, Y., and Hua, Z. (2010). Transformational leadership and employee
creativity:the mediating role of supervisor-subordinate relationship. Res. Manag. 3,
177–184. doi: 10.3724/SP.J.1087.2010.02828

Lin, H. (2007). Effects of extrinsic and intrinsic motivation on employee knowledge
sharing intentions. J. Inform. Sci. 33, 135–149. doi: 10.1177/0165551506068174

Lindtner, S., and Li, D. (2012). Created in China: The makings of china’s hackerspace
community. In Interact. 3, 18–22. doi: 10.1145/2377783.2377789

Luo, J., Wang, Y., and Zhong, J. (2010). A research on the relationship between
staff cognitive style and innovative behavior——mediating effect of staff psychological
innovative climate. Econ. Manag. 42, 73–88. doi: 10.1007/978-1-4419-7194-4_2

Martin, C. J., and Upham, P. (2016). Grassroots social innovation and the
mobilisation of values in collaborative consumption: A conceptual model. J. Cleaner
Product. 134, 204–213. doi: 10.1016/j.jclepro.2015.04.062

Mcgrath, L., and Guglielmo, L. (2015). Communities of practice and makerspaces:
Dmac’s influence on technological professional development and teaching multimodal
composing. Comput. Composit. 36, 44–53. doi: 10.1016/j.compcom.2015.04.005

Miao, Y., and Shu, X. (2021). Research on the influence of user perceived overload on
information avoidance behavior from the perspective of human-computer interaction.
J. Phys. 37, 136–148. doi: 10.1088/1742-6596/1948/1/012147

Mitchell, T. R., and Lee, T. W. (2001). The unfolding model of voluntary turnover
and job embeddedness: Foundations for a comprehensive theory of attachment. Res.
Organ. Behav. 23, 189–246. doi: 10.1016/S0191-3085(01)23006-8

Muramatsu, T., Onuma, Y., and Morel, M. A. (2013). Incidence and short-term
clinical outcomes of small side branch occlusion after implantation of an everolimus-
eluting bioresorbable vascular scaffold. Cardiovasc. Interv. 6, 247–257. doi: 10.1016/j.
jcin.2012.10.013

Park, M. J., Dulambazar, T., and Rho, J. J. (2015). The effect of organizational
social factors on employee performance and the mediating role of knowledge sharing:
Focus on e-government utilization in mongolia. Inform. Dev. 3, 53–68. doi: 10.1177/
0266666913494908

Paulin, A. (2013). Towards self-service government a study on the computability of
legal eligibilities. J. Univ. Comput. 19, 1761–1791. doi: 10.4018/jwsr.2013010104

Redling, M. E. (2010). Influence of feedback, resources and interaction with
superiors on work self-efficacy levels and employee engagement in informal learning
activities in the workplace. Diss. Theses 50, 285–285. doi: 10.1111/j.1467-9957.1989.
tb00817.x

Robertson, C., and Chetty, S. K. (2000). A contingency-based approach to
understanding export performance. Int. Bus. Rev. 9, 211–235. doi: 10.1016/S0969-
5931(99)00037-2

Ross, J., and Michael, A. (1989). Relation of implicit theories to the construction of
personal histories. Psychol. Rev. 96, 341–357. doi: 10.1037/0033-295X.96.2.341

Rui, L.-I., and Ling, W.-Q. (2008). Research on perceived supervisor support: Review
and prospect. Adv. Psychol. Sci. 41, 111–116. doi: 10.1115/DSCC2008-2103

Rui, Y., and Cheng, I. (2019). Can human resource management stimulate
innovative behavior? a literature review of the influence of strength of human resource
management on employee innovation behavior. Sci. Technol. Prog. Countermeas. 38,
141–150. doi: 10.12783/dtem/ssemr2019/30869

Schroder, E., and Arnaud, N. (2011). Career choice intentions of adolescents
with a family business background. Family Bus. Rev. 24, 305–321. doi: 10.1177/
0894486511416977

Seop, C. D., and Li, J. M. (2018). Curvilinear effect of transformational leadership
on innovative behavior among r&d teams in South Korea: Moderating role of team
learning. J. Organ. Change Manag. 17, 506–530. doi: 10.1108/JOCM-01-2017-0017

Sha, R., Ge, T., and Li, J. (2022). How energy price distortions affect China’s
economic growth and carbon emissions. Sustainability 14, 66–97. doi: 10.3390/
su14127312

Sharabi, M., Polin, B., and Yanay, G. (2019). The effect of social and economic
transitions on the meaning of work: A cross-sectional study among israeli employees.
Employee Relat. 41, 724–739. doi: 10.1108/ER-04-2018-0111

Shi, J.-J. (2012). The research on shengda literature from the new-media industry
perspective——also on the rules of fusion and innovation of culture,science and
technology. Stud. Cult. Art 2, 197–206. doi: 10.1111/j.1745-9133.2003.tb00118.x

Shurbagi, A. M., and Zahari, I. B. (2014). The mediating effect of organizational
commitment on the relationship between job satisfaction and organizational culture.
Int. J. Bus. Admin. 5, 24–37. doi: 10.5430/ijba.v5n6p24

Siqueira, J. R., Horst, E. T., and Molina, G. (2021). The role of brand commitment
in the retail sector: The relation with open innovation. J. Open Innovat. 7, 106–108.
doi: 10.3390/joitmc7020154

Siren, C., Patel, P. C., and Wincent, J. (2016). How do harmonious passion and
obsessive passion moderate the influence of a change-oriented leadership on company
performance? Leadersh. Q. 27, 653–670. doi: 10.1016/j.leaqua.2016.03.002

Su, W., Lin, X., and Ding, H. (2019). The influence of supervisor developmental
feedback on employee innovative behavior: A moderated mediation model. Front.
Psychol. 10:1581. doi: 10.3389/fpsyg.2019.01581

Su, Y., Jiang, X., and Lin, Z. (2021). Simulation and relationship strength:
Characteristics of knowledge flows among subjects in a regional innovation system.
Sci. Technol. Soc. 3, 44–57. doi: 10.1177/09717218211020476

Sun, J., Zhang, Y., and University, W. T. (2014). Investigation on the cultivation of
college students’ innovative spirit and practical ability. J. Wuhan Textile Univ. 7, 55–56.
doi: 10.1111/radm.12457

Sun, Y., Hu, X., and Ding, Y. (2019). Learning or relaxing: How do challenge
stressors stimulate employee creativity? Sustainability 11, 119–132. doi: 10.3390/
SU11061779

Taa, B., Shen, L.-A., and Mjh, A. (2020). The impact of organizational justice
on employee innovative work behavior: Mediating role of knowledge sharing
sciencedirect. J. Innovat. Knowl. 5, 117–129. doi: 10.1016/j.jik.2019.10.001

Teece, D. J. (1992). Competition, cooperation, and innovation: Organizational
arrangements for regimes of rapid technological progress. J. Econ. Behav. Organ. 3,
22–34. doi: 10.1016/0167-2681(92)90050-L

Wan, Q., Chen, J., Yao, Z., and Yuan, L. (2022). Preferential tax policy and r&d
personnel flow for technological innovation efficiency of China’s high-tech industry in
an emerging economy. Technol. Forecast. Soc. Change 174, 121–137.

Wang, J. Y. (2019). Research on the construction and promotion strategy of college
students’ entrepreneurial soft power index model. J. Tech. Econ. Manag. 20, 276–277.
doi: 10.5430/ijba.v5n6p24

Wang, Z., Ren, S., Chadee, D., and Liu, M. (2021). Team reflexivity and employee
innovative behavior: The mediating role of knowledge sharing and moderating role of
leadership. J. Knowl. Manag. 55, 124–132. doi: 10.1108/JKM-09-2020-0683

West, M. A. (2001). Creativity and innovation in organizations, management. Int.
Encycl. Soc. Behav. Sci. 57, 2895–2900. doi: 10.1016/B0-08-043076-7/02848-5

Wheeler, H. A., Wintre, M. G., and Polivy, J. (2016). The association of low
parent-adolescent reciprocity, a sense of incompetence, and identity confusion with
disordered eating. J. Adolesc. Res. 10, 169–211.

Wrzesniewski, A., Lobuglio, N., and Dutton, J. E. (2013). Job crafting and cultivating
positive meaning and identity in work. Emerald Group Publish. Limit. 26, 1501–1510.
doi: 10.1108/S2046-410X20130000001015

Xu, W., and Zhao, S. (2020). The influence of entrepreneurs’ psychological capital
on their deviant innovation behavior. Front. Psychol. 11:1606. doi: 10.3389/fpsyg.2020.
01606

Yang, S., Hui, W., and Fred, L. (2012). The effect of transformational leadership
on follower performance and satisfaction:the mediating role of psychological capital
and the moderating role of procedural justice. Acta Psychol. Sin. 44, 1217–1230. doi:
10.3724/1041.2012.01217

Yin, Y., Hou, X., and Zhang, D. (2022). Detection and attribution of changes in
cultivated land use ecological efficiency: A case study on yangtze river economic belt,
china. Ecol. Indicat. 137, 10–19. doi: 10.1016/j.ecolind.2022.108753

Yoo, J. (1987). The influence of social undermining on the service employee’s
customer-oriented boundary-spanning behavior. J. Serv. Market. 33, 64–74. doi: 10.
1108/03-2012-0060

Yu, S., and Guo, X. (2016). Analysis of the influence of human resource management
strategy on logistics enterprise performance based on structural equation. J. Comput.
Theor. Nanosci. 13, 10475–10479. doi: 10.1166/jctn.2016.6184

Yuan, L.-I. (2007). Discussion on culture construction for foreign-funded
enterprise. J. Lincang Teach. Coll. 51, 1173–1182. doi: 10.1108/0040410549850

Yujuico, E. (2008). Connecting the dots in social entrepreneurship through the
capabilities approach. Socio-Econ. Rev. 6, 493–513. doi: 10.1093/ser/mwn003

Frontiers in Psychology 19 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1182001
https://doi.org/10.1007/978-3-540-75755-9_123
https://doi.org/10.5267/J.MSL.2020.6.007
https://doi.org/10.5267/J.MSL.2020.6.007
https://doi.org/10.5392/JKCA.2020.20.10.654
https://doi.org/10.3390/su12093874
https://doi.org/10.11648/J.SI.20210904.20
https://doi.org/10.11648/J.SI.20210904.20
https://doi.org/10.3389/fpsyg.2020.01853
https://doi.org/10.3724/SP.J.1087.2010.02828
https://doi.org/10.1177/0165551506068174
https://doi.org/10.1145/2377783.2377789
https://doi.org/10.1007/978-1-4419-7194-4_2
https://doi.org/10.1016/j.jclepro.2015.04.062
https://doi.org/10.1016/j.compcom.2015.04.005
https://doi.org/10.1088/1742-6596/1948/1/012147
https://doi.org/10.1016/S0191-3085(01)23006-8
https://doi.org/10.1016/j.jcin.2012.10.013
https://doi.org/10.1016/j.jcin.2012.10.013
https://doi.org/10.1177/0266666913494908
https://doi.org/10.1177/0266666913494908
https://doi.org/10.4018/jwsr.2013010104
https://doi.org/10.1111/j.1467-9957.1989.tb00817.x
https://doi.org/10.1111/j.1467-9957.1989.tb00817.x
https://doi.org/10.1016/S0969-5931(99)00037-2
https://doi.org/10.1016/S0969-5931(99)00037-2
https://doi.org/10.1037/0033-295X.96.2.341
https://doi.org/10.1115/DSCC2008-2103
https://doi.org/10.12783/dtem/ssemr2019/30869
https://doi.org/10.1177/0894486511416977
https://doi.org/10.1177/0894486511416977
https://doi.org/10.1108/JOCM-01-2017-0017
https://doi.org/10.3390/su14127312
https://doi.org/10.3390/su14127312
https://doi.org/10.1108/ER-04-2018-0111
https://doi.org/10.1111/j.1745-9133.2003.tb00118.x
https://doi.org/10.5430/ijba.v5n6p24
https://doi.org/10.3390/joitmc7020154
https://doi.org/10.1016/j.leaqua.2016.03.002
https://doi.org/10.3389/fpsyg.2019.01581
https://doi.org/10.1177/09717218211020476
https://doi.org/10.1111/radm.12457
https://doi.org/10.3390/SU11061779
https://doi.org/10.3390/SU11061779
https://doi.org/10.1016/j.jik.2019.10.001
https://doi.org/10.1016/0167-2681(92)90050-L
https://doi.org/10.5430/ijba.v5n6p24
https://doi.org/10.1108/JKM-09-2020-0683
https://doi.org/10.1016/B0-08-043076-7/02848-5
https://doi.org/10.1108/S2046-410X20130000001015
https://doi.org/10.3389/fpsyg.2020.01606
https://doi.org/10.3389/fpsyg.2020.01606
https://doi.org/10.3724/1041.2012.01217
https://doi.org/10.3724/1041.2012.01217
https://doi.org/10.1016/j.ecolind.2022.108753
https://doi.org/10.1108/03-2012-0060
https://doi.org/10.1108/03-2012-0060
https://doi.org/10.1166/jctn.2016.6184
https://doi.org/10.1108/0040410549850
https://doi.org/10.1093/ser/mwn003
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-14-1182001 December 7, 2023 Time: 10:42 # 20

Xue et al. 10.3389/fpsyg.2023.1182001

Zhan, J., and Hu, M. (2021). The impact of transformational leadership on employee
innovation behavior. Francis Acad. Press 23, 99–108. doi: 10.25236/AJBM.2021.03
0815

Zhang, L., and Wei, A.-P. (2010). Unsafe behavior improved model for
bicycle riding based on theory of planned behavior. China Safety Sci. J. 34,
95–97.

Zhao, L., Zhao, S., Zeng, H., and Bai, J. (2021). To share or not to share? a
moderated mediation model of the relationship between perceived overqualification
and knowledge sharing. Baltic J. Manag. 3, 29–38. doi: 10.1108/BJM-01-2021-0006

Zhou, J. (2003). When the presence of creative coworkers is related to creativity:
Role of supervisor close monitoring, developmental feedback, and creative personality.
J. Appl. Psychol. 88, 413–422. doi: 10.1037/0021-9010.88.3.413

Frontiers in Psychology 20 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1182001
https://doi.org/10.25236/AJBM.2021.030815
https://doi.org/10.25236/AJBM.2021.030815
https://doi.org/10.1108/BJM-01-2021-0006
https://doi.org/10.1037/0021-9010.88.3.413
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-14-1182001 December 7, 2023 Time: 10:42 # 21

Xue et al. 10.3389/fpsyg.2023.1182001

Appendix A

Table A1 Measurement scale.

Variable No. Question item

Knowledge workers’ innovation behavior (KWIB) KWIB1 At work, I try to use new methods, new technologies, or new programs with problems.

KWIB2 I often come up with creative ideas at work.

KWIB3 I often communicate with others and suggest my own new ideas.

KWIB4 To realize my creative ideas, I find ways to get the resources I need.

KWIB5 To implement my creative ideas, I actively develop appropriate plans.

KWIB6 Overall, I am an innovative person.

Innovation spirit (IS) IS1 I always have a steady stream of ideas.

IS2 I like using innovative means to solve problems.

IS3 I emphasize the degree of innovation in product design.

Sharing spirit (SS) SS1 I am willing to adopt valuable new perspectives offered by executive team members.

SS2 I possess and am willing to share new decision-making knowledge.

SS3 I have new views about the issues discussed and am willing to actively share them with you.

Practical spirit (PS) PS1 I seize market opportunities before my peer competitors.

PS2 I can remain sensitive to dynamic changes in the external environment.

PS3 I value the development of market opportunities more than my peer competitors.

PS4 I have a new perspective on the issues discussed and am willing to actively share my thoughts with others.

Entrepreneurial spirit (ES) ES1 I attach great importance to unique design in the production process and its mode.

ES2 I would prefer to choose solutions with high risks and high returns in strategic decision-making.

ES3 In the face of favorable market opportunities, I will actively take appropriate strategies.

ES4 Faced with emerging target markets, our company is usually the pioneer among many peers.

Job crafting (JC) JC1 I try to improve my abilities.

JC2 I try to make myself more professional.

JC3 I try to acquire new knowledge from my work.

JC4 I give full play to my abilities.

JC5 I decide the way I do things.

JC6 I ask my superiors for guidance and help.

JC7 I will ask my supervisor if they are satisfied with my work.

JC8 I hope to get encouragement from my superiors.

JC9 I ask others what they think about their job performance.

JC10 I seek the advice from my colleagues.

JC11 When I am interested in a project, I volunteer to join it.

JC12 I am the first person to try out new things.

JC13 I view the off-season for my work as a preparation period for new projects.

JC14 I am willing to undertake extra work without the extra payment.

JC15 I seek new challenges by examining relationships across potential aspects of the work.

Superiors’ developmental feedback (SDF) SDF1 My immediate superior gives me feedback mainly to help me learn and improve.

SDF2 My immediate superior has never provided information that supports my work and growth.

SDF3 My immediate superiors give me valuable information about how to improve my work performance.
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