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Introduction: Although the secondary school curriculum reform has taken 

place for more than 1 decade in Hong Kong, very few studies have examined 

senior secondary school students’ academic satisfaction and its predictors at 

the individual and school levels. The present study examined the influence of 

academic stress, school support, positive youth development (PYD) attributes 

on academic satisfaction via the mediation of academic confidence among 

senior secondary school students using three-wave longitudinal data.

Methods: This study was derived from a 6-year longitudinal project examining 

youth development among Hong Kong adolescents. Only three waves of data 

collected from 2,023 students, including 959 boys (47.4%) and 1,040 girls 

(51.4%), from grade 10 to 12 (i.e., Waves 4–6), were used in the present study 

focusing on senior high school years. Students responded to a questionnaire 

concerning different aspects of their development, including their perceptions 

of school support, PYD attributes, academic stress, academic confidence, 

and satisfaction with the NSS curriculum. We conducted structural equation 

modeling (SEM) to test the hypothesized model.

Results: Results showed that while Wave 4 academic stress negatively 

predicted academic satisfaction at Wave 6, Wave 4 positive youth development 

attributes and school support had positive associations with Wave 6 academic 

satisfaction; Wave 5 academic confidence also served as a mediator in 

these relationships, except for the relationship between school support and 

academic satisfaction.

Discussion: The theoretical, practical, and policy implications of the findings 

are discussed. The present study generally supports previous findings on 

the relationships between academic stress, school support, PYD attributes, 

academic confidence, and academic satisfaction. The findings emphasize the 

prominence of PYD attributes, school support, and confidence in enhancing 

students’ academic satisfaction.

KEYWORDS

NSS, Hong Kong, senior secondary students, academic satisfaction, positive youth 
development, academic confidence, academic stress, school support

TYPE Original Research
PUBLISHED 29 November 2022
DOI 10.3389/fpsyg.2022.1041873

OPEN ACCESS

EDITED BY

Antonio Baena Extremera,  
University of Granada,  
Spain

REVIEWED BY

Chengfu Yu,  
Guangzhou University,  
China
Diego Boerchi,  
Catholic University of the Sacred Heart, 
Italy

*CORRESPONDENCE

Daniel T. L. Shek  
daniel.shek@polyu.edu.hk

SPECIALTY SECTION

This article was submitted to  
Educational Psychology,  
a section of the journal  
Frontiers in Psychology

RECEIVED 11 September 2022
ACCEPTED 08 November 2022
PUBLISHED 29 November 2022

CITATION

Dou D, Shek DTL and Wong T (2022) 
Ecological predictors of academic 
satisfaction in senior secondary school 
students in Hong Kong: The mediating role 
of academic confidence.
Front. Psychol. 13:1041873.
doi: 10.3389/fpsyg.2022.1041873

COPYRIGHT

© 2022 Dou, Shek and Wong. This is an 
open-access article distributed under the 
terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that 
the original publication in this journal is 
cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not 
comply with these terms.

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2022.1041873&domain=pdf&date_stamp=2022-11-29
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1041873/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1041873/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1041873/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1041873/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1041873/full
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2022.1041873
mailto:daniel.shek@polyu.edu.hk
https://doi.org/10.3389/fpsyg.2022.1041873
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Dou et al. 10.3389/fpsyg.2022.1041873

Frontiers in Psychology 02 frontiersin.org

Introduction

Students’ academic satisfaction refers to their perceptions of 
and satisfaction with academic experiences (Jadidian and Duffy, 
2011). Marchiondo defined it as “the attraction or positive feelings 
that a student associates with the college or program” (Marchiondo 
et al., 2010, p. 610). It is also an essential indicator of students’ 
well-being and education quality (Simonsen and Rundmo, 2020). 
Scholars have found that students with high levels of academic 
satisfaction tend to be engaged actively in learning activities, put 
much effort into fulfilling tasks, and perform better (Singh et al., 
2002). Rowe et  al. (2007) found that positive perceptions of 
learning experiences in schools also could strengthen students’ 
health and well-being. However, students who do not like or feel 
disconnected from schools tend to experience lower academic 
performance, a higher risk of dropping out, and diminished well-
being (Shochet et al., 2006; Archambault et al., 2009).

Various factors at the individual and environmental levels 
influence students’ academic satisfaction. According to ecological 
theory of Bronfenbrenner (1979), adolescents’ development is 
embedded in a multitude of social relationships at different levels, 
including individual, family, school, community, and societal. 
Researchers have argued that environmental and personal factors 
can be protective or function as risk factors in shaping adolescent 
academic satisfaction and well-being (Benson et al., 2011). At the 
environmental level, supportive and healthy school environments 
can protect and promote young people’s health, while a less-
supportive school environment, including from teachers, leads to 
negative outcomes (Currie et al., 2012). At the individual level, 
adolescents’ positive youth development (PYD) attributes and 
academic confidence contribute to students’ development and 
well-being (Benson et al., 2007). Broadly speaking, PYD attributes 
refer to external and internal developmental assets contributing to 
thriving in adolescents (Shek et al., 2019).

Despite extant studies identifying predictors of academic 
satisfaction, this issue should be understood using an ecological 
framework with reference to specific contexts. Considering the 
lack of related studies conducted with Hong Kong students 
adjusting to education reform measures, the present study 
examined ecological factors’ influence at the individual and school 
levels on students’ academic confidence and satisfaction with the 
curriculum, using longitudinal data collected during senior 
secondary school years.

Academic satisfaction

Satisfaction reflects one’s perceptions of and liking for specific 
aspects of an environment. For students, educational environment 
is prominent for their knowledge increasing, cognitive 
development, intra- and inter-personal development, and school 
performance (Flores, 2007). Academic satisfaction represents 
students’ intrinsic gratification through academic pursuits (Ryan, 
2001). It is closely linked to learning outcomes, life satisfaction, 

and social development (Flores, 2007). It is an important indicator 
of students’ well-being and a marker of academic success 
(Simonsen and Rundmo, 2020). Sanders and Burton (1996) found 
that college students’ academic satisfaction is the most significant 
predictor of their personal satisfaction.

Scholars have focused on different aspects of academic 
satisfaction (Lent et al., 2016). For example, Lodi et al. (2017) 
developed a scale with five domains to assess college students’ 
satisfaction, including appropriateness of the student’s choice, 
quality of the University services, relationships with his/her 
colleagues, and quality of his/her study habits and usefulness for 
his/her future career. Nauta (2007) mainly focused on students’ 
satisfaction with their major or study field. Many studies evaluating 
educational effectiveness focusing on students’ perceptions of 
courses and classes (Byrne and Flood, 2003; Jadidian and Duffy, 
2011), particularly when significant changes occurred in 
educational settings (e.g., flipped classroom), pedagogies (e.g., 
experiential learning), and the external environment (e.g., the 
outbreak of COVID-19, Montero et al., 2022; Polat and Karabatak, 
2022). Given that Hong Kong implemented an educational reform 
introducing significant curricular changes, the present study 
focuses on students’ perceptions of the curriculum, which reflects 
the attraction and effectiveness of the curriculum (Marchiondo 
et al., 2010; Jadidian and Duffy, 2011).

Ecological factors and academic 
satisfaction

Ecological theory of Bronfenbrenner (1979) provides a 
framework for understanding how adolescents’ development is 
influenced by nested ecological systems at different levels. Scholars 
have identified some factors that influence students’ academic 
satisfaction, including academic stress, PYD attributes, and 
academic confidence at the individual level, as well as school 
support at the environmental level. Among these factors, academic 
stress is a risk factor that can weaken students’ academic satisfaction, 
while PYD attributes, academic confidence, and school support are 
viewed as protective factors that promote students’ development 
and satisfaction with their school and curriculum.

Academic stress

According to Putwain (2007), academic stress refers to 
students’ subjective experience of stress under specific academic-
related stimuli or stressors. The sources of perceived academic 
stress include heavy workload, tight schedules, high demands, and 
exams (Sarid et  al., 2004). PISA 2015 identified “schoolwork-
related anxiety” as one of the indicators for measuring negative 
aspects of adolescents’ well-being. In Organization for Economic 
Cooperation and Development (OECD) countries, more than 
50% of students frequently experience schoolwork-related anxiety, 
e.g., feeling very anxious about upcoming tests even after thorough 
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preparation. Schoolwork-related anxiety also was found to 
be  associated adversely with academic performance and life 
satisfaction (OECD, 2017). Besides, Lent et al. (2017) found that 
academic satisfaction and academic stress covaried significantly.

School support

School support is the primary environmental factor protecting 
students against academic stress and promoting positive adjustment 
to school reform (Torsheim and Wold, 2001). The PISA 2015 report 
on students’ well-being also viewed students’ sense of belonging at 
school and their relations with teachers as important areas of 
students’ lives (OECD, 2017). Remarkably, the report stressed that 
the quality of relationships between teachers and students could 
affect students’ socioemotional development, as well as their 
connection with their schools. Other empirical research also has 
demonstrated the importance of school support in students’ school 
satisfaction, academic success, and positive school behaviors. 
Danielsen et al. (2009) found that teacher support was correlated 
significantly with students’ school satisfaction. Plenty et al. (2014) 
concluded that teacher support correlated with students’ positive 
conduct behaviors, particularly among girls, while support from 
classmates reduced students’ negative emotional symptoms.

PYD attributes

As for ecological factors at the individual level, existing studies 
found that some positive qualities––e.g., self-efficacy, emotional 
competence, grit, and optimism––had a positive relationship with 
academic satisfaction. Most existing studies have focused on one 
or two positive qualities and lack a systematic perspective on 
students’ positive attributes. Given the recent development in 
adolescent research comprising a paradigm shift from the 
problem-based to the strength-based model, the PYD approach 
has become mainstream in understanding adolescent development. 
By highlighting resources and strengths’ importance, this approach 
views adolescents as active agents with the potential to overcome 
difficulties, experience growth, and thrive (Shek and Ma, 2010; 
Damon, 2016). The PYD model supports PYD attributes’ 
protective effect in buffering against stress and facilitating 
adolescents’ well-being (Gavin et al., 2010; Ma, 2020). However, 
empirical studies on PYD qualities’ effect on academic stress and 
satisfaction remain scarce in the literature (Shek and Wu, 2016).

Furthermore, extant studies have examined various positive 
schoolwork-related attributes of students that had a positive 
relationship with their academic performance and satisfaction 
while reducing academic stress. First, scholars investigated 
students’ self-efficacy beliefs. The self-efficacy attribute is included 
in the PYD attributes and represents one’s ability to achieve life 
goals through personal effort (Shek et al., 2019). The self-efficacy 
beliefs concept originated from Bandura’s social cognitive theory 
and argued that people’s beliefs about their capabilities affect their 

behaviors (Bandura, 1977). Education scholars have investigated 
how students’ self-perceptions influence their academic lives 
(Pajares, 2007), finding that students’ self-efficacy beliefs could 
predict positive academic performance (Usher and Pajares, 2008). 
Second, students with high self-efficacy tend to experience more 
satisfaction than students with low self-efficacy. Literature found 
that students’ self-efficacy beliefs could influence their well-being 
and satisfaction with a course positively (Pajares and Schunk, 
2001; DeWitz and Walsh, 2002). Third, scholars have investigated 
how students’ positive attributes, academic performance, stress, 
and satisfaction are interrelated. Liu and Lu (2011) found that 
students with a higher resilience level could surmount the adverse 
effects of stress on their academic achievement. A recent study of 
Shek and Chai (2020) indicated that PYD qualities predicted 
academic satisfaction over time.

Academic confidence

Another important factor at the individual level is academic 
confidence. Sander and Sanders (2003) defined academic 
confidence as students’ beliefs about their capacities to plan and 
perform behaviors to achieve academic success. According to the 
self-determination theory (SDT; Deci and Ryan, 2008), academic 
confidence shows students’ belief in their academic competence 
and motivation to pursue their academic goals. Suldo et al. (2008) 
and Wong and Siu (2017) found that students with strong 
academic confidence reported higher school satisfaction. Chemers 
et al. (2001) found that students with low academic confidence 
levels tended to lower their expectations of academic success and 
achieve less satisfactory results. In the Five Cs model of Richard 
Lerner, confidence is an important factor contributing to student 
thriving (Lerner et al., 2005; Shek et al., 2019).

The SDT also provides a theoretical background for the 
mediation role of self-confidence in the relationship between 
environmental factors’ effects and students’ academic well-being. 
Ecological factors may shape their feelings of academic 
competence, which, in turn, influence their motivation and 
academic well-being (Deci and Ryan, 2008). For example, when 
students perceive heavy academic stress, they often experience less 
control over their studies and decreased confidence. Protective 
factors, such as school support and individual positive attributes, 
serve as resources supporting students to manage stress, gain 
internal locus of control, and strengthen their perceptions of 
competence. Fariborz et al. (2019) found that self-efficacy played 
a mediating role in the relationship between academic stress, stress 
response, and academic burnout. Mampane (2014) and Chapin 
(2015) found that self-confidence and access to social support 
enabled students to fight against academic challenges and 
be successful in school. Zorkina and Nalbone (2003) found that 
teachers’ instructions influenced students’ confidence levels, which 
affected their subsequent test performance. In the present study, 
we analyzed the mediating role of academic confidence in the 
relationship between students’ academic stress, perceived school 
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support, PYD attributes, and academic satisfaction when facing 
academic challenges and adjusting to the NSS curriculum. This is 
consistent with the theoretical prediction of the PYD approach.

The context of Hong Kong

Hong Kong instituted the New Senior Secondary (NSS) 
curriculum in 2009 to promote students’ lifelong learning abilities 
and change Hong Kong’s examination-oriented culture (Fung and 
Yip, 2010). The NSS curriculum aims to strengthen students’ 
generic skills and cultivate positive values and attitudes to prepare 
them for whole-person development. These aims were 
incorporated into the teaching and learning of each subject by 
integrating applied learning and theoretical knowledge (Hui et al., 
2020). Students also can strengthen these skills and values through 
the Citizenship and Social Development core subject, and then 
implement their skills in Applied Learning elective courses and 
self-directed learning in the Other Learning Experiences.

However, significant curricular and evaluation system changes 
under the NSS curriculum have elicited uncertainties that often 
trigger stress in students. First, the total number of secondary 
education years was shortened, leaving students with less time to 
prepare for the public examination. Second, students may feel 
unfamiliar with the new examination requirements and, thus, feel 
less confident and find the need to seek private tutors’ help (Fung 
et al., 2017). Not only did students face challenges, studies found 
that teachers also possessed inadequate understanding of the 
reform and experienced difficulties in meeting students’ diverse 
learning needs (Cheung and Wong, 2012). Third, the introduction 
of “Liberal Studies” elicited a heated discussion on the gaps 
between the subject’s aspirations and actual implementation (Fok, 
2016). Finally, as Chinese people strongly emphasize academic 
excellence, academic stress is a chronic challenge faced by Chinese 
adolescents (Chyu and Chen, 2022).

Hong Kong students have shown relatively lower levels of 
satisfaction and well-being compared with their counterparts in 
other countries (OECD, 2017). Under Hong Kong’s examination-
oriented culture, students strive for academic excellence and 
experience heavy academic pressure to succeed. In addition, studies 
showed that despite having higher academic achievements, Hong 
Kong students had lower levels of self-efficacy (OECD, 2019). 
Although researchers and policymakers have examined students’ 
development under the NSS curriculum from the perspective of 
policy and reform evaluations, students’ perceptions and satisfaction 
with the NSS curriculum have received less attention, which suggests 
a strong need to examine Hong Kong students’ academic satisfaction 
with the NSS curriculum.

Literature gaps and research questions

Although studies have examined student learning and 
development under the NSS curriculum, efforts to understand 

reform implementation have not yet revealed a holistic picture, 
and some research gaps remain to be addressed (Zhan et al., 2016).

The first research gap is that when understanding the NSS 
reform’s effectiveness, most studies mainly have adopted the 
reform executor perspective in the school settings (i.e., school 
heads and teachers), while ignoring students’ views of the NSS 
curriculum. For example, due to education reform’s top-down 
nature, extant research often focuses on identifying difficulties 
in the classroom; discrepancies between school leaders, teachers, 
and policymakers’ perceptions; and the characteristics of 
effective schooling (Cheng and Mok, 2008; Yuen et al., 2012; 
Cheung et al., 2019). However, secondary school students’ voices 
have largely been overlooked. Considering that students are the 
direct recipients of education services, their evaluations of 
curriculum and school programs reflect their academic 
satisfaction, which is an important indicator for measuring 
education reform’s success (Wach et al., 2016; Shek and Chai, 
2020). Also, although this particular reform is expected to 
reduce academic stress compared with the former exam-oriented 
system, significant changes to curriculum and assessment 
schemes may pose additional stress for students (Shek and Chai, 
2020). For example, Shek and Chai (2020) found that student’s 
stress levels ranged from moderate to severe. To sum up, because 
of the importance of students’ academic satisfaction and the 
prevalence of students’ academic stress, their relationship under 
the NSS curriculum needs to be examined.

The second research gap is that most studies have used a cross-
sectional design, rendering them unable to measure environmental 
and individual factors’ longitudinal influence on students’ academic 
satisfaction. A longitudinal design helps in unraveling the effects of 
ecological factors on academic well-being. For example, by 
comparing its cross-sectional and longitudinal studies, Lent et al. 
(2012) stressed that the longitudinal study produced a more 
restricted set of relationships: Support, but not self-efficacy, at Time 
1 predicted academic satisfaction at Time 2; while self-efficacy, but 
not support, at Time 1 predicted academic stress at Time 2. 
Moreover, although existing research has revealed that the NSS 
curriculum is a stressor for students and teachers (Cheung and 
Wong, 2012), students’ perceptions of and responses to stressful 
situations will change over time. On the one hand, students’ 
academic stress may gradually increase when they enter the senior 
secondary level (Liu and Lu, 2011). On the other hand, adolescents 
experience significant changes in their cognitive, emotional, and 
inter-personal development, and potentially acquire more 
protective resources at both the individual and environmental 
levels to respond to stress actively (Shek et al., 2022b). Nevertheless, 
longitudinal studies remain lacking on Hong Kong students’ 
academic satisfaction and its correlates under the NSS curriculum.

The above discussion indicates a need to investigate 
empirically how academic stress, school support, PYD attributes, 
and academic confidence shape students’ academic satisfaction 
based on students’ perspective. This study aims to address the 
following research questions by using a longitudinal study’s data 
on secondary school students:
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Research Question 1: Is perceived academic stress related to 
students’ academic satisfaction? Based on previous research (Shek 
and Chai, 2020), we  hypothesized that academic stress would 
be related to academic satisfaction negatively (Hypothesis 1).

Research Question 2: Is school support related to students’ 
academic satisfaction? Based on previous evidence (Torsheim and 
Wold, 2001), we  hypothesized that school support would 
be related to academic satisfaction positively (Hypothesis 2).

Research Question 3: Are PYD attributes related to students’ 
academic satisfaction? Based on previous findings (Shek and Chai, 
2020), we hypothesized that PYD attributes would be related to 
academic satisfaction positively (Hypothesis 3).

Research Question 4: Is academic confidence related to 
students’ academic satisfaction? Based on previous studies (Pajares 
and Schunk, 2001; DeWitz and Walsh, 2002), we hypothesized 
that academic confidence would be  related to academic 
satisfaction positively (Hypothesis 4).

Research Question 5: Are academic stress, school support, and 
PYD attributes related to students’ confidence? Based on previous 
results (Burnett and Fanshawe, 1997; Sarid et al., 2004; Liu and Lu, 
2011), we hypothesized a negative relationship between academic 
stress and students’ confidence (Hypothesis 5a), and positive 
relationships between school support and PYD attributes and 
students’ confidence (Hypotheses 5b and 5c, respectively).

Research Question 6: Does academic confidence serve as a 
mediator in the links between academic stress, PYD, school 
support, and students’ academic satisfaction? Based on previous 
research (Pajares and Schunk, 2001; DeWitz and Walsh, 2002), 
we  hypothesized that academic confidence mediated the 
relationships between academic stress, PYD attributes, school 
support, and students’ academic satisfaction (Hypotheses 6a–c, 
respectively). The hypothesized model is provided in Figure 1.

Materials and methods

Participants

This study used the data derived from a large-scale project 
initially launched in 2009–2010 to understand Hong Kong 
adolescents’ development. The original project collected data from 
Secondary 1 students in 28 secondary schools over 6 consecutive 
years, while only data from the three senior secondary school 
years were used in this study (i.e., Waves 4–6). Students responded 
to a questionnaire concerning different aspects of their 
development, including their perceptions of school support, PYD 
attributes, academic stress, academic confidence, and satisfaction 
with the NSS curriculum. This project utilized data collected from 
2,023 students (Mage at Wave 1 = 12.53 years, SDage = 0.66), 
including 959 boys (47.4%), 1,040 girls (51.4%), and 24 students 
(1.2%) who did not report their gender at Wave 1.

Instruments

Academic stress
Two items were used to measure students’ perceived academic 

stress, including “Do you feel pressure in your current studies?” 
and “Do you feel pressure under the new senior secondary school 
curriculum?” (Shek and Chai, 2020). The first question assessed 
students’ subjective experience of stress in their academic studies 
in general (Putwain, 2007), and the second one evaluated students’ 
subjective experience of pressure with the NSS curriculum. The 
two items were rated on a four-point Likert scale (1 = “not at all” 
to 4 = “very much”). Higher ratings indicated higher levels of 
students’ perceived academic stress. This scale showed good 

Academic 
stress W4

Stress about 
study

Stress about the 
NSS

School support 
W4

Confidence 
W5

Fondness

Perceived 
benefits

Academic 
Satisfaction 

W6

PYD 
W4

PIT

PA

GPYD

CBC

FIGURE 1

Hypothesized SEM model.
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psychometric properties (Shek and Chai, 2020). Data on academic 
stress collected at Wave 4 (i.e., Secondary 4) were used, indicating 
the initial level of perceived academic stress reported by students 
when entering senior secondary school education.

School support
A single item was developed to measure students’ perceived 

school support: “Does your school provide sufficient support for 
your studies?” A four-point Likert scale was used (1 = “quite 
insufficient” to 4 = “quite sufficient”). A higher rating suggested a 
higher level of perceived school support. Data collected at Wave 4 
(i.e., Secondary 4) were used in this study.

Positive youth development attributes
Positive youth development attributes were evaluated using a 

shortened version of the Chinese Positive Youth Development Scale 
(CPYDS; Shek et  al., 2007), comprising 44 items assessing 15 
attributes of positive development based on review of Catalano et al. 
(2016): “bonding;” “resilience;” “social competence;” “recognition 
for positive behavior”; “emotional competence;” “cognitive 
competence;” “behavioral competence;” “moral competence;” “self-
determination;” “self-efficacy;” “clear and positive identity;” “beliefs 
in the future;” “prosocial norms;” “prosocial involvement;” and 
“spirituality.” Shek and Ma (2010) further subsumed these 15 PYD 
attributes under four higher-order factors, which are cognitive-
behavioral competencies (CBC), prosocial attributes (PA), positive 
identity (PIT), and general positive youth development qualities 
(GPYD). Some sample items of this scale included “when facing 
difficulties, I  do not give up easily,” “I can get along with other 
people,” and “if I’m not happy, I can express my emotions properly.” 
The items in the “spirituality” subscale were rated on a seven-point 
scale (1 = “my life is very boring/empty” to 7 = “my life is full of 
energy/excitement”). All other subscales were rated on a six-point 
scale (1 = “strongly disagree” to 6 = “strongly agree”). Previous studies 
have indicated that this scale was reliable and valid (Shek et al., 2007; 
Shek and Ma, 2010). Data collected at Wave 4 (i.e., Secondary 4) were 
used for PYD attributes in this study.

Academic confidence
A single item was developed to evaluate students’ perceived 

confidence in meeting the NSS curriculum’s requirements, asking 
“are you  confident in fulfilling the requirements of the NSS 
curriculum?” and using a four-point scale (1 = “no confidence” to 
4 = “completely confident”). Higher scores indicated stronger 
confidence levels in handling the NSS curriculum. Data collected 
at Wave 5 (i.e., Secondary 5) were used for academic confidence.

Academic satisfaction
Students’ academic satisfaction was measured by evaluating 

students’ perceptions of the NSS curriculum. Altogether, 12 items 
were developed to measure students’ academic satisfaction level with 
the NSS curriculum on a six-point scale (1 = “strongly disagree” to 
6 = “strongly agree”). After removing three reverse-coded items that 
indicated low item-total correlations from each subscale (Shek and 
Chai, 2020), the refined scale includes nine items under two factors: 

students’ fondness for and interest in the NSS curriculum (four items 
for the subscale, e.g., “I like the new senior secondary school 
curriculum”) and students’ perceptions of the benefits received from 
the NSS curriculum in promoting positive and holistic development 
(five items for the subscale, e.g., “the curriculum can help me 
establish positive values and attitudes”). Data at Wave 6 (i.e., 
Secondary 6) were used to estimate students’ academic satisfaction 
under the NSS curriculum. This scale showed good psychometric 
properties (Shek and Chai, 2020). The results of exploratory factor 
analysis, confirmatory factor analysis, and measurement invariance 
were reported in other publications (Shek and Chai, 2020; Dou and 
Shek, 2022).

Data analysis plan

We conducted structural equation modeling (SEM) to test the 
hypothesized model via lavaan in R software. The model included 
two observed variables (i.e., school support and perceived 
confidence) and three latent variables (i.e., perceived academic stress, 
PYD attributes, and academic satisfaction). The indicators evaluating 
the model’s goodness of fit included comparative fit index (CFI), 
goodness-of-fit index (GFI), non-normed fit index (NNFI), and root 
mean square error of approximation (RMSEA). Following Kline’s 
suggestion (Kline, 2015), the adequate model fit values were above 
0.90 for CFI, GFI, and NNFI, but below 0.08 for 
RMSEA. We  conducted bootstrapping procedures on 5,000 
resamples to calculate the effects at a 95% confidence interval (CI; 
Preacher and Hayes, 2008).

Results

Descriptive statistics

Table 1 summarizes the reliability, mean, standard deviation 
(SD), and correlations between the research variables. All scales 
used in the present study presented good reliability, with 
Cronbach’s alphas ranging from 0.89 to 0.96. In line with our 
hypotheses, academic stress was related negatively to confidence 
(r = −0.293, p < 0.001) and academic satisfaction (r = −0.176, 
p < 0.001). School support and PYD attributes were related 
positively to confidence (r = 0.154 and r = 0.366, respectively; 
ps < 0.001) and academic satisfaction (r = 0.209 and r = 0.318, 
ps < 0.001, respectively). Furthermore, confidence was related 
positively to academic satisfaction (r = 0.313, p < 0.001).

Relationships between academic factors, 
PYD attributes, and students’ perceptions 
of the NSS curriculum

The SEM model yielded a good fit (χ2 = 817.75, df = 107, 
CFI = 0.973, GFI = 0.944, NNFI = 0.965, RMSEA = 0.060, 90% 
CI = [0.057, 0.064], AIC = 55181.091, SRMR = 0.051). As shown in 
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Figure 2, academic stress at Wave 4 negatively predicted academic 
satisfaction at Wave 6 (direct effect = −0.077, p < 0.01; see Table 2). 
In line with our hypotheses, PYD attributes and school support at 
Wave 4 positively predicted academic satisfaction at Wave 6 
(direct effect = 0.203 and 0.136, respectively; ps < 0.001). 
Furthermore, academic confidence at Wave 5 positively predicted 
academic satisfaction at Wave 6 (direct effect = 0.234, p < 0.001). 
The results also were consistent with the correlational findings (see 
Table 1). Thus, Hypotheses 1, 2, 3, and 4 were supported.

Relationships between academic stress, 
PYD attributes, school support, and 
academic confidence

As shown in Table 2, academic stress at Wave 4 negatively 
predicted academic confidence at Wave 5 (direct effect 
β = −0.229, p < 0.001). Moreover, PYD attributes and school 
support at Wave 4 positively predicted academic confidence 
at Wave 5 (direct effect β = 0.330, p < 0.001; direct effect 

TABLE 1 Descriptive statistics and correlations.

Cronbach’s alpha Mean SD
Correlations

1 2 3 4

1 Academic stress W4 0.888 2.767 0.717

2 School support W4 2.581 0.646 −0.179***

3 PYD attributes W4 0.960 4.479 0.594 −0.165*** 0.175***

4 Academic confidence W5 2.518 0.682 −0.293*** 0.154*** 0.366***

5 Academic satisfaction W6 0.957 3.630 1.053 −0.176*** 0.209*** 0.318*** 0.313***

***p < 0.001. W4 = Wave 4; W5 = Wave 5; W6 = Wave 6.

Academic 
stress W4

Stress about 
study

Stress about the 
NSS

School support 
W4

Confidence 
W5

Fondness

Perceived 
benefits

Academic 
Satisfaction 

W6

PYD 
W4

PIT

PA

GPYD

CBC

0.330

0.203 ***

***

-0.077
-0.229

**
***

0.234 ***

0.1360.043 * ***

FIGURE 2

SEM model with standardized estimates. ***p < 0.001, **p < 0.01, and *p < 0.05.

TABLE 2 Estimated predicting effects of academic factors, PYD attributes with the mediating effect of confidence in SEM.

Regression B SE β p

Academic stress ≥ Confidence −0.244 0.024 −0.229 0.000

School support ≥ Confidence 0.045 0.023 0.043 0.043

PYD ≥ Confidence 0.433 0.030 0.330 0.000

Academic stress ≥ Academic satisfaction −0.132 0.042 −0.077 0.002

Confidence ≥ Academic satisfaction 0.375 0.04 0.234 0.000

School support ≥ Academic satisfaction 0.231 0.038 0.136 0.000

PYD ≥ Academic satisfaction 0.428 0.054 0.203 0.000
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β = 0.043, p < 0.05, respectively). Thus, Hypotheses 5a–c 
were supported.

Academic confidence’s mediating role

We conducted bootstrapping procedures on 5,000 replicates 
to examine whether confidence mediated the relationships 
between academic stress, school support, PYD attributes, and 
academic satisfaction. As shown in Table  3, we  found a 
significant indirect effect of academic stress on academic 
satisfaction via confidence (indirect effect = −0.092, p < 0.001). 
Furthermore, we also observed a significant indirect effect of 
PYD attributes on students’ academic satisfaction through 
confidence (indirect effect = 0.163, p < 0.001). Thus, the indirect 
effects of academic stress and PYD attributes on students’ 
academic satisfaction via academic confidence were proven 
robust. As the direct effects of academic stress and PYD 
attributes on students’ academic satisfaction remained 
significant, confidence partially mediated the negative 
relationship between academic stress and academic satisfaction, 
as well as the positive relationship between PYD attributes and 
academic satisfaction. However, academic confidence did not 
mediate the relationship between school support and academic 
satisfaction. As shown in Table  3, the lower and upper CI 
intervals contained zeroes, suggesting insufficient evidence of 
the mediating effect. In short, Hypotheses 6a and 6b were 
supported, but 6c was rejected.

Discussion

It has been over a decade since the launch of education reform 
in Hong Kong in 2009. Research examining the reform’s 
implementation progress revealed obstacles and challenges, e.g., 
teachers’ heavy workloads and students’ diverse learning needs 
(Cheung and Wong, 2012). However, extant research concerning 
students’ perspectives on this reform remains scarce (Cheung 
et al., 2019).

For Research Questions 1–4 (i.e., ecological predictors of 
academic satisfaction), this study found that academic stress at 
Wave 4 negatively predicted academic satisfaction at Wave 6, while 
PYD attributes and school support at Wave 4 positively predicted 
academic satisfaction at Wave 6. Furthermore, academic 
confidence at Wave 5 positively predicted academic satisfaction at 
Wave 6. The findings echoed previous research results revealing 
negative relationship between perceived stress and students’ 
academic outcomes such as performance and satisfaction (Gavin 
et al., 2010; Ma, 2020). It is argued that students who experienced 
heavy stress tend to report lower learning motivation and less 
school engagement, which negatively linked to school satisfaction. 
Although some longitudinal studies found that a certain level of 
academic stress may enhance performance (Sarid et al., 2004), our 
findings found a negative relationship between academic stress 
with students’ satisfaction with the curriculum. Moreover, the 
present study’s findings also corresponded with theoretical 
arguments that academic confidence, school support, and positive 
attributes positively predict academic satisfaction. Sadeghi and 
Mahdavi (2020) found that self-efficacy, goal progress, 
environmental supports, and resources, directly and indirectly, 
were related to academic satisfaction. Environmental supports and 
resources refer to support that students receive in the academic 
and social domains, comparable with this study’s school support 
measure. Focusing on Bandura’s self-efficacy theory, DeWitz and 
Walsh (2002) found that college students’ self-efficacy beliefs were 
associated with their satisfaction with college life. The present 
study provided empirical evidence to fill the current literature gap 
in longitudinal research.

For Research Question 5, this study found a negative 
relationship between academic stress at Wave 4 and students’ 
confidence at Wave 5, and positive relationships between school 
support and PYD attributes at Wave 4 and students’ confidence at 
Wave 5, which echoed previous findings and theoretical arguments 
(e.g., Zorkina and Nalbone, 2003). For example, Shek and Wu 
(2016) found the prediction of positive youth development on 
academic confidence. Transactional model of stress and coping of 
Lazarus (1999) helps in understanding how the aforementioned 
ecological factors influence students’ academic confidence. The 

TABLE 3 Results of bias-corrected bootstrap estimation for the mediation model.

Regression (on students’ academic satisfaction) Point estimation
95% CI

Lower Upper

Indirect effect of academic stress (confidence as mediator) −0.092 −0.126 −0.06

Indirect effect of school support (confidence as mediator) 0.017 −0.002 0.038

Indirect effect of PYD attributes (confidence as mediator) 0.163 0.117 0.216

Direct effect of academic stress −0.132 −0.226 −0.041

Direct effect of school support 0.231 0.143 0.318

Direct effect of PYD attributes 0.428 0.299 0.563

Total effect of academic stress −0.223 −0.319 −0.128

Total effect of school support 0.248 0.158 0.337

Total effect of PYD attributes 0.591 0.464 0.722
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newly implemented curricula and assessment scheme under the 
NSS curriculum represent a source of considerable stress for Hong 
Kong students. Stress occurs when students perceive their coping 
resources, e.g., PYD attributes and school support, as inadequate. 
Students under heavy academic pressure, e.g., under education 
reform, often experience learning difficulties and experience less 
motivation and confidence, leading to diminished academic 
performance and lower satisfaction with school life (Burnett and 
Fanshawe, 1997; Sarid et  al., 2004; Liu and Lu, 2011). When 
students experience stressful situations, if they seek or have 
sufficient social (e.g., school support) and psychological (e.g., 
resilience) resources, they may feel more confidence to cope with 
stress actively (Lazarus and Folkman, 1984).

For Research Question 6, this study found that academic 
confidence at Wave 5 mediated the relationships between 
academic stress and PYD attributes at Wave 4 and students’ 
academic satisfaction at Wave 6, which was in line with previous 
findings. For example, Garriott et  al. (2015) proved that 
environmental supports predicted outcome expectations, self-
efficacy, and academic satisfaction. In addition, outcome 
expectations predicted academic satisfaction. Similarly, 
longitudinal study of Xiang et al. (2019) also found the mediating 
role of self-esteem at Wave 2 in the effects of academic stress at 
Wave 1 on students’ psychological well-being at Wave 3. Our 
results corresponded with findings in existing literature and 
demonstrated academic confidence’s mediating role in the 
relationships between academic stress, PYD attributes, and 
students’ academic satisfaction.

Noteworthily, the present study found that academic 
confidence’s mediating role at Wave 5 in the relationships between 
school support at Wave 4 and students’ academic satisfaction at 
Wave 6 was insignificant. One possible explanation is that in the 
social context of Hong Kong, school support, particularly care 
from class teachers, may not be easily provided because the class 
size in Hong Kong is often large (with more than 30 students per 
class), and thus the workload of secondary school teachers is very 
heavy. This echoes the observation of Avidov-Ungar and Arviv-
Elyashiv (2020) that teachers often took moderately negative or 
neutral stance toward education reform, unless they perceive 
higher levels of school readiness for reform and school support 
mechanisms. Other literature indicates a more complicated path 
from school support to academic satisfaction. For example, 
Danielsen et al. (2009) found that students’ scholastic competence 
mediated the relationship between social support from parents, 
teachers, and peers, and students’ life satisfaction. However, Han 
et al. (2021) found that self-efficacy only mediated the influence 
of student cohesiveness and student involvement, but not the 
influence of teacher support, on students’ satisfaction with 
learning. These findings revealed the potentially more complicated 
relationship between school support, students’ academic 
confidence, and academic satisfaction, which calls for 
further studies.

The present study has several theoretical implications. The 
findings clarified the relationship between academic stress and 

academic satisfaction by using longitudinal data collected over the 
whole secondary school education period. This is the first study 
that investigated Hong Kong students’ academic stress and 
satisfaction over time. Only study of Leung et al. (2021) examined 
how academic achievement and positive social relationships 
predicted primary students’ well-being by using a longitudinal 
survey and collecting data at two time points within a year. 
Furthermore, our findings provide empirical evidence for 
clarifying conceptual pathways through which school and 
individual factors shape students’ academic satisfaction, which 
sheds light on promoting students’ well-being in examination-
oriented cultures, particularly in Chinese societies. Reducing 
academic stress and enhancing academic satisfaction are essential 
to students’ academic well-being. As for longitudinal studies, only 
Shek and Chai (2020) examined the relationship between students’ 
PYD qualities, life satisfaction, academic stress, and academic 
satisfaction. Few studies have analyzed students’ academic 
satisfaction and its related school and individual factors 
comprehensively. This study offers empirical evidence to clarify 
the related conceptual pathways. In view of the paucity of related 
studies in different Chinese contexts (Shek et al., 2022a), this is an 
important study to the limited Chinese scientific literature.

This study also carries practical implications for promoting 
students’ academic well-being. By identifying critical school and 
individual resources that influence academic satisfaction, school 
administrators and social workers can better provide support to 
build students’ confidence and subsequently enhance their 
academic well-being. Schools are required to incorporate the 
teaching of generic skills and positive values and attitudes into the 
subject curriculum. The guidance work in schools also emphasizes 
helping students understand their abilities and emotions better, as 
well as enhancing their self-confidence and self-esteem (Education 
Bureau, 2015). Many of the personal qualities emphasized in these 
programs overlap with PYD attributes, but scholars have identified 
several problems in the school organizational structure or in the 
curriculum design when implementing these curricular components 
(Ha et al., 2008; Lam and Hui, 2010; Cheung and Wong, 2012; 
Leung et al., 2014; Luk and Lin, 2015). Therefore, the present study 
could provide empirical evidence to improve these programs in 
the future. Furthermore, the findings shed light on the refinement 
of school-based positive youth development programs. In 
particular, the Project P.A.T.H.S. program was a school-based 
positive youth development program implemented in 2005. The 
evaluation’s findings indicated that the program has promoted 
Hong Kong adolescents’ positive development and reduced their 
risk behavior (Shek and Wu, 2016). The present study could offer 
insights to develop similar programs in the future. However, 
although different stakeholders regarded PYD atttibutes to 
be  important, systematic effort to promote PYD attributes in 
adolescents in Hong Kong is grossly inadequate (Shek et al., 2021).

This project also carries policy implications. As revealed in 
earlier research, significant discrepancies were found between the 
perceptions of education reform of different stakeholders (Yuen 
et  al., 2012; Cheung et  al., 2019). Understanding students’ 
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perceptions of the education reform measures and their well-
being can provide a knowledge base for policy recommendations. 
Furthermore, local policy documents did not emphasize the 
“student well-being” concept. Some policy documents focused on 
students’ overall study hours and sleeping time (Chu, 2018), and 
did not fully address students’ schoolwork-related stress and 
satisfaction. This demonstrated room for improvement in policy 
support on students’ well-being in Hong Kong. Our findings 
illustrated the relationship between students’ academic stress and 
their academic satisfaction, which can support the planning for 
future policies.

Despite the theoretical, practical, and policy implication, this 
study has some limitations. First, aside from stress, school support, 
PYD attributes, and confidence, other psychological processes 
may form different paths that affect students’ academic 
satisfaction. Specific aspects of the PYD attributes may exert a 
stronger influence on students’ academic satisfaction. Factors such 
as student cohesiveness and student involvement also remain 
under-examined. Second, we only collected students’ self-reported 
data in this study. Although self-reported data can reflect students’ 
perspectives, methodological bias might be  present. For PYD 
attributes’ measures, data reported by students’ parents, teachers, 
and peers would help address such methodological bias. For 
school support measures, objective assessment of the academic 
support that teachers provide can complement students’ self-
reported data. Third, two single-item scales, including school 
support and academic confidence, were used in the present study. 
Although researchers argue that a well-designed single-item scale 
can be sufficient (Bergkvist and Rossiter, 2007), there are concerns 
about whether a single item can fully represent a complex concept 
with multiple dimensions. Future studies may consider using 
multiple-item scales to capture different facets of these factors. 
Finally, the data were collected within a non-pandemic context. 
As COVID-19 has led to school lockdown and forced reliance on 
online teaching and learning, such changes have altered the 
learning context of young people and would lead to many issues 
(Shek, 2021). Hence, effort to replicate the present study in a 
COVID-19 context would be exciting.

Conclusion

The present study generally provides support for previous 
findings on the relationships between academic stress, school 
support, PYD attributes, academic confidence, and academic 
satisfaction. Our findings emphasize the prominence of PYD 
attributes, school support, and confidence in enhancing students’ 
academic satisfaction. We suggested that strengthening students’ 
PYD attributes and confidence, as well as increasing school 
support, can improve students’ healthy development and academic 
well-being. This study fills the literature gap of the lack of 
longitudinal empirical research on academic well-being, and it 
provides evidence to support the development of students’ positive 
attributes and confidence in senior secondary schools. Practitioners 

and policymakers also can benefit from utilizing the findings to 
improve the NSS curriculum and guidance work in schools, or 
even develop positive school-based youth development programs.
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