
Chue, K. L., Yeo, A., Nie, Y. Y., & Chang, C. L. (2026). A longitudinal study of student wellbeing in 

Singapore secondary schools using the PERMA framework. International Journal of Wellbeing, 16(1), 5319, 

1-23. https://doi.org/10.5502/ijw.v16i1.5319 

 

Kah Loong Chue   

Nanyang Technological University, Singapore 

Kahloong.chue@nie.edu.sg 

Copyright belongs to the author(s) 

www.internationaljournalofwellbeing.org 

1 

 

ARTICLE  

 

A longitudinal study of student wellbeing in Singapore 

secondary schools using the PERMA framework 
 

Kah Loong Chue  ·  Amelia Yeo  ·  Youyan Nie  ·  Christel Lynne Chang 
 

 
Abstract: Student wellbeing has gained prominence in recent educational policy discourse. 

Thus, conducting an examination of wellbeing trends across the schooling years is vital as it 

can inform educators on the effectiveness of current programs and to pinpoint specific 

timeframes for targeted interventions. To make meaningful global statements about the 

patterns of student wellbeing, it is essential to consider the findings arising from different 

cultural contexts and wellbeing metrics. Singapore offers a compelling case for such an 

investigation given its educational landscape that combines high-stakes national 

examinations with a focus on holistic student development. The current study uses the 

PERMA framework to analyse student wellbeing trends and gender differences in secondary 

schools in Singapore, therefore offering a comparative account to studies conducted in other 

countries. The sample consisted of 2,881 students in 11 government schools. The m-PERMA-

Profiler was administered to the students over three years. The findings indicate a decline 

across all PERMA elements from secondary one to secondary two, while most of the PERMA 

elements remained relatively stable from secondary two to secondary three. There was an 

increase in the level of positive emotions and positive relationships for boys during this 

period. However, the level of all the PERMA elements at secondary three were still statistically 

lower than in secondary one. There were no gender differences across most PERMA elements 

at most time points, with the exception of boys exhibiting higher levels of positive emotions 

and engagement at the beginning of secondary three. The findings indicate that wellbeing 

during the adolescent years is heavily dependent on context and cultural factors, hence 

specific milestones faced by students in different countries and educational systems need to 

be accounted for in assessing student wellbeing.  

 

Keywords: student wellbeing; PERMA; longitudinal study; wellbeing trends; gender 

differences 

 

 

1. Introduction 

This study aims to investigate student wellbeing trends in Singapore schools with an additional 

focus on gender differences. Student wellbeing has increasingly become a prominent feature of 

policy discourse as governments recognize its influence on successful academic and non-

academic outcomes (Marquez & Long, 2021). However, prior to discussions on the enactment of 

wellbeing programs in schools, it is paramount to examine wellbeing trends across the schooling 

years. Conducting such an investigation serves the dual purpose of examining the effectiveness 

of current programs and processes, and pinpointing specific timeframes for targeted 

interventions. To that end, several studies have examined these trends over the adolescence 

period and emerged with findings that suggest a general decline in student wellbeing over the 

about:blank
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years (González-Carrasco & Casas, 2024). Furthermore, this decline has been shown to be more 

noticeable and longer lasting among girls in a Spanish education context (González-Carrasco et 

al., 2017). To that end, gender differences may suggest a need for targeted interventions in 

schools. Nevertheless, different cultural and social contexts should not be ignored in wellbeing 

research (McLellan et al., 2022). In Singapore, the education system paradoxically focuses on 

holistic education in a high-pressured environment (Ng, 2020) and it is unclear whether 

Eurocentric patterns are congruent to this context. Thus, the current study focuses exclusively on 

the Singapore context. We conclude by applying the results of this synthesis to the PERMA 

multidimensional wellbeing framework of Seligman (2011) to allow the translation of our 

findings into practice and present a new model to guide OAE program design to impact 

adolescent wellbeing. 

 

1.1 Longitudinal changes in wellbeing 

Almost all longitudinal studies that have explicitly examined wellbeing trends in primary or 

secondary school students suggested a pattern of declining wellbeing during adolescence (See 

Table 1). To explain these results, several studies suggested that this decline reflects a natural 

developmental phenomenon, when adolescents navigate identity development, transitions, and 

new social roles on the path to adulthood (Casas & González‐Carrasco, 2019; Branje et al., 2021). 

Other studies attributed the decline to a mismatch between school environments and students' 

developmental needs, especially during the transition from primary to secondary education 

where academic and social adjustments prove challenging (Kleinkorres et al., 2023; Jindal‐Snape 

et al., 2020). 

In addition to the overall decline in wellbeing, studies reported variations in trend patterns 

across groups and wellbeing indicators. For instance, some studies found a steeper decrease in 

wellbeing among girls compared to boys (González-Carrasco et al., 2017, 2020; Shek & Liang, 

2018; Yoon et al., 2023). Other studies noted a quadratic trend in the decline rather than a linear 

trend (Casas & González‐Carrasco, 2019; Morinaj & Hascher, 2022; Shek & Liang, 2018; Wu & 

Becker, 2023). Interestingly, some countries showed an upward trend in wellbeing of primary 

school students before the start of secondary school and this was attributed to the influence of 

different contexts (Casas & González‐Carrasco, 2019). Notably, some studies specifically 

examined school-related wellbeing (e.g. attitudes towards school – Morinaj & Hascher, 2022), 

while other studies assessed general wellbeing of students (e.g. life satisfaction – González-

Carrasco & Casas, 2024).  

At the same time, researchers also noted that discrepancies across studies may also be caused 

by the use of different psychometric scales (Casas & González‐Carrasco, 2019). As shown from 

the various studies in Table 1, student wellbeing lacks a single unified indicator, with different 

studies using diverse measures to assess it. Although the studies measure various aspects of 

wellbeing, there were no studies that had examined longitudinal changes using the PERMA 

framework. As PERMA offers a widely validated and systematic approach towards under-

standing wellbeing, it was thus selected as the framework for this study. Moreover, given these 

inconsistencies, particularly across contexts and measures, examining Singapore’s system offers 

timely insights. Singapore's emphasis on holistic education also aligns well with PERMA's 

comprehensive approach to wellbeing, which offers a structured way to assess and support 

multiple dimensions of student flourishing beyond traditional academic metrics.  

 

http://www.internationaljournalofwellbeing.org/
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Table 1. Longitudinal studies on wellbeing 

No. Author Country Sample Wellbeing indicators  Measures Change over time 

1. Casas & 

González‐

Carrasco (2019) 

Across 15 

countries 

48,040 students over 

three age groups 

(primary and 

secondary level) 

 

• Life satisfaction  

• Personal wellbeing 

• OLS (Campbell et al., 1976) 

• SLSS (Huebner, 1991) 

• BMSLSS (Seligson et al., 

2003) 

• PWI‐SC (Cummins & Lau, 

2005) 

• An increase in all 

indicators from 8‐ to 

10‐year‐old and a 

decrease from 10‐ to 

12‐ year‐old  

2. González‐

Carrasco et al. 

(2017) 

Spain 940 students over two 

years (primary and 

secondary level) 

• Life satisfaction 

• Happiness 

• Personal wellbeing  

• OLS (Campbell et al., 1976) 

• BMSLSS (Seligson et al., 

2003) 

• HOL (Campbell et al., 1976) 

• PWI‐SC (Cummins & Lau, 

2005) 

• PWI‐A (Casas et al., 2012) 

• A decrease in all 

indicators and is more 

pronounced for girls 

than boys 

3. González‐

Carrasco et al. 

(2020) 

Catalan 2180 students 

over five years 

(primary and 

secondary level) 

 

• Life satisfaction 

• Happiness 

• Personal wellbeing 

• OLS (Campbell et al., 1976) 

• SWLS (Diener et al., 1985) 

• SLSS (Huebner, 1991) 

• BMSLSS (Seligson et al., 

2003) 

• HOL (Campbell et al., 1976) 

• PWI‐SC (Cummins & Lau, 

2005) 

• PWI‐A (Casas et al., 2012) 

• A decrease in all 

indicators and is more 

pronounced for girls 

than boys 

4. González‐

Carrasco & Casas 

(2024) 

Catalan 994 students over two 

years (primary and 

secondary level) 

• Life satisfaction 

• Positive affect  

• Negative affect  

• Psychological 

wellbeing 

• OLS (Campbell et al., 1976) 

• BMSLSS (Seligson et al., 

2003) 

• Core affect scale (Russell, 

2003) 

• CW‐PSWBS (Nakhur & 

Casas, 2021) 

• Downward trend in 

positive indicators and 

upward trend in 

negative indicators 

• No gender differences 

detected 

http://www.internationaljournalofwellbeing.org/


 A longitudinal study of student well-being 

Chue et al. 

 

www.internationaljournalofwellbeing.org                        4 

No. Author Country Sample Wellbeing indicators  Measures Change over time 

5. Kleinkorres et al. 

(2020) 

Germany 2,902 students over five 

years and three time 

points (primary and 

secondary level) 

• Self‐rated health 

• Number of days of 

absence from school 

• Life satisfaction 

• Helplessness 

• Scale developed for the 

National Educational Panel 

Study (NEPS) 

• Decrease in life 

satisfaction and school 

satisfaction  

 

6. Kleinkorres et al. 

(2023) 

Germany 3446 students over five 

years (primary and 

secondary level) 

 

  

• Satisfaction with 

school 

• Enjoyment of school 

• Self‐rated health 

• Social integration 

• Scale developed for the 

National Educational Panel 

Study (NEPS) 

• Decrease in school 

satisfaction and 

enjoyment 

• No change in health 

for boys but a decrease 

for girls 

• No change in social 

integration 

7. Morinaj & 

Hascher (2022) 

Switzerland 809 students over three 

years (primary and 

secondary level) 

 

• Attitudes towards 

school  

• Enjoyment in school  

• Academic self‐

concept  

• Worries in school 

• Physical complaints 

in school  

• Social problems in 

school 

• SWB questionnaire 

(Hascher, 2007) 

• Primary schools: 

Decrease in attitudes, 

enjoyment, self‐

concept. Increase in 

worries and physical 

and social problems  

• Secondary school: 

Decrease in 

enjoyment, no change 

for attitudes and self‐

concept. Worries 

increased, then 

decreased. 

8. Parviainen et al. 

(2021) 

Finland 1544 students over five 

years and four time 

points (primary and 

secondary level) 

 

• School burnout • SBI (Salmela‐Aro et al., 

2009a) 

• Increase in burnout  

http://www.internationaljournalofwellbeing.org/
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No. Author Country Sample Wellbeing indicators  Measures Change over time 

9. Shek & Liang 

(2018) 

Hong Kong 3328 students over two 

years and six time 

points (secondary 

level) 

 

• Satisfaction with life  

• Hopelessness  

• SWLS (Diener et al., 1985) 

• Hopelessness scale (Beck et 

al., 1974) 

• Decrease in life 

satisfaction and is 

steeper for boys 

• Increase in 

hopelessness but rate 

slowed  

10. Wu & Becker 

(2023) 

Germany 1841 students over five 

years and four time 

points (primary and 

secondary level) 

• Satisfaction with life 

• School satisfaction 

• Temporal satisfaction with 

life (Trautwein, 2004) 

• School satisfaction (Bos & 

Pietsch, 2006; Kelly, 2003) 

• Linear decrease in life 

satisfaction  

• Non‐linear decrease in 

school satisfaction  

11. Xiang et al. 

(2019) 

China 248 students over one 

semester and three 

time points (secondary 

level) 

• Academic stress 

• Psychological 

wellbeing 

• Academic stress scale (Kohn 

& Frazer, 1986) 

• Chinese version of Scales of 

Psychological Wellbeing 

(Ryff, 1989; Cheng and 

Chan, 2005) 

• Decrease in stress and 

psychological 

wellbeing 

12. Yoon et al. (2023) England 8,612 pupils over three 

years (primary and 

secondary) 

• Mental wellbeing • SWEMWBS • Decrease in mental 

wellbeing and driven 

mainly by girls 

 

 

http://www.internationaljournalofwellbeing.org/
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1.2 PERMA model of wellbeing 

Presently, there is a lack of consensus on what constitutes wellbeing although two perspectives 

have dominated historically, namely hedonism which is the state of feeling good, and 

eudaimonism which is the state of functioning well (Hossain et al., 2023). The PERMA model of 

wellbeing aims to integrate both perspectives by identifying five core elements that contribute to 

a good and fulfilling life, namely Positive emotions, Engagement, positive Relationships, a sense 

of Meaning, and a sense of Accomplishment (Seligman, 2011). Positive emotions refer to pleasant 

sensations that individuals experience from their interactions with the environment, and includes 

feelings of happiness, contentment, and hope. Beyond genetic dispositions, control-related and 

value-related appraisals can be considered as the main determinants of positive emotions in the 

academic context (Pekrun et al., 2002). Students tend to enjoy learning when they expect to be 

able to master the materials and is sufficiently convinced of the intrinsic/extrinsic value of the 

subject (Pekrun et al., 2002). Engagement involves a deep investment in tasks, where individuals 

feel absorbed in activities and fully present in the moment. To be fully engaged, students will 

need a clear set of goals to channel their behaviour, a match between perceived challenges and 

perceived skills, and clear and immediate feedback to navigate the continually changing 

demands of the environment (Csikszentmihalyi et al., 2014).       

Positive relationships refer to the feelings of being loved, valued or supported through 

interactions with other individuals or within a community. In schools, these are manifested 

through teacher-student and peer interactions, policies and practices that develop positive 

relationships, and school culture and expectations (Roffey, 2011). Positive relationships are 

positively correlated to both positive emotions (Chue & Yeo, 2023) and engagement (Mertika et 

al., 2020). A sense of meaning reflects an individual’s perception of purpose and direction in life. 

Students typically indicate school-related goals such as academic achievement as a key purpose 

(Koshy & Mariano, 2011). A sense of accomplishment is the feeling of satisfaction and 

achievement experienced when individuals work toward and attain their goals. This is usually 

viewed as students’ academic efficacy or their perceived sense of competence (Hossain et al., 

2023). 

The PERMA elements are measurable, parsimonious, mutually exclusive, and have a high 

potential for specific interventions (Seligman, 2018). As such, the PERMA model is often used in 

schools as a measure of student wellbeing (Waters, 2011). For example, Burke and Minton (2019) 

used the model to conduct a cross-sectional wellbeing assessment across 13 schools in Ireland. 

The researchers found that there was a significant decrease in the PERMA elements across the 

different age groups, with older students reporting a lower level than younger students. Al-

Hendawi et al. (2024) applied the PERMA model to measure wellbeing across four single-sex 

secondary schools in Qatar and found that age had no impact on the level of wellbeing.  Given 

its parsimonious structure and prior applications, this article adopts the PERMA model as the 

guiding framework for this study. 

 

1.3 Gender differences in wellbeing 

A substantial amount of research has examined gender differences in adolescents’ subjective 

wellbeing (Chen et al., 2020). The results are generally inconsistent with a number of cross-

sectional studies indicating that boys reported a higher level of positive affect and a lower level 

of negative affect (Blanchflower & Bryson, 2024) or that there are no significant differences in life 

satisfaction between genders (Chen et al., 2020). Cross-sectional studies that applied the PERMA 

model explicitly also had mixed findings. Al-Hendawi et al. (2024) found no significant 

differences in the PERMA elements between genders whereas Smith (2018) found that boys had 

http://www.internationaljournalofwellbeing.org/
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higher levels of positive emotions and engagement than girls but similar levels of positive 

relationships and accomplishment. Burke and Minton (2019) found that boys scored higher than 

girls in all PERMA elements except for positive relationships, where no significant differences 

were found. 

Several key ideas have emerged in literature to explain potential gender gaps in wellbeing. 

These include structural factors, socio-cultural factors, and biological differences (Smith, 2018). 

Structural factors pertain to differences in institutional arrangements and opportunities afforded 

to boys and girls, such as access to resources and extracurricular activities. Socio-cultural factors 

relate to societal expectations and norms, which often dictate the different roles and behaviours 

for boys and girls. Biological differences refer to inherent physical and physiological differences 

between genders. Moreover, gender gaps in wellbeing may also reflect differences in how 

wellbeing is conceptualized and measured. Blanchflower and Bryson (2024) suggested that 

cognitive evaluations, such as life satisfaction, differ conceptually from emotive evaluations, such 

as positive affect. Thus, no gender differences were seldom observed when individuals reported 

their wellbeing based on their cognitive states, whereas females tended to report lower wellbeing 

when reflecting on their emotional states. 

In summary, to make any meaningful global statements about the patterns of student 

wellbeing, researchers must consider the findings arising from different countries (e.g. culture, 

education systems), different contexts (e.g. school, general) and different wellbeing metrics. The 

current study thus contributes to this body of literature by using the PERMA model of wellbeing 

to analyse student wellbeing trends and gender differences within the Singapore school context.  

Singapore offers a particularly compelling case for such an investigation given its educational 

landscape that combines high-stakes national examinations with a holistic student development, 

providing a distinct context for studying student wellbeing in a unique environment. Moreover, 

to our knowledge, there are no existing studies on primary and secondary students’ wellbeing in 

Singapore. Thus, our research is guided by the following questions: 

1. What are the longitudinal changes in student wellbeing across secondary school, and do 

these trajectories differ by gender? 

2. Are there gender differences in student wellbeing at each level? 

 

2. Methodology 

2.1 Context 

Structural features of Singapore's education system may significantly influence students' 

wellbeing trajectories across their secondary school years. In Singapore, almost all schools are 

government schools and each school year runs from January to November. Most primary schools 

are not affiliated with secondary schools, so student placement in secondary schools is centrally 

coordinated after primary six. This placement is largely dependent on students’ personal choices 

as well as their academic performance in a national examination that is administered at the end 

of their primary education. In the secondary education system, students typically study a 

minimum of seven subjects through four years. At the end of secondary two, students will choose 

specific subject combinations based on their interests and academic results at the end of year 

exams (e.g. they can choose either more science-focused or humanities-focused subjects). This 

streaming allows for further subject specialization that will prepare students for post-secondary 

education. At the end of secondary education, students take another national examination that 

will determine their progression into post-secondary education (Ministry of Education, 2025).  

 

http://www.internationaljournalofwellbeing.org/
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2.2 Sample  

The data for this study were drawn from a larger study that examined student wellbeing in 

Singapore. The larger study had also focused on student wellbeing trends but had comprised of 

single-sex schools. Noting that student wellbeing are likely to differ between single-sex and co-

educational schools, only the co-educational schools were selected from the dataset as the present 

study focused on gender differences across time. Single-sex schools were excluded from the 

analysis. The total sample consisted of 2,881 students (1,501 boys, 1,374 girls, 6 missing) across 11 

regular government schools. Students were matched by an identifier across all time points. Due 

to missing data, the sample size varied over time. At Time 1, data were collected from 2,221 

secondary one students (Mage = 12.4 years, SDage = .57). At Time 2, data were collected from 2,266 

secondary two students, of which 1,845 were matched with Time 1 data, resulting in a 16.9% 

attrition rate. At Time 3, data were collected from 2,405 secondary three students, with 1,929 

matched to Time 2, resulting in a 14.9% attrition rate.  

 

2.3 Instruments 

The m-PERMA profiler (Chue et al., 2024) was used to assess student wellbeing across the 

PERMA domains. The five elements of PERMA (i.e. positive emotions, engagement, positive 

relationships, sense of meaning, sense of accomplishment) were measured with three items each. 

Each item was measured on a 11-point scale with higher scores indicating a higher level of the 

construct. The scale was adapted from the original PERMA Profiler (Butler & Kern, 2015) to 

student wellbeing in Singapore and has been shown to be a valid and reliable instrument, 

demonstrating full invariance across gender (Chue et al., 2024). In the current analysis, the 

subscales showed good to excellent reliability indices with omega values ranging from .79 to .93 

for all the PERMA elements across all three years. The instrument also showed good model fit 

across all three years (.975 < CFI < .981, .967 < TLI < .974, .056 < RMSEA < 0.57).  

 

2.4 Procedure 

Clearance was sought and approved by the university’s ethics board. Parental consent was 

sought through an app developed by the Ministry of Education for all schools. All the 

questionnaires were administered online using the Qualtrics survey platform from 2022 to 2024. 

Student assent was obtained through the survey platform prior to the data collection. Teachers 

facilitated the survey by allocating time for students to complete the survey within school hours. 

Each year, the questionnaire was conducted between January and March (Term 1 of the school 

year), ensuring a similar interval between the different time points. 

 

2.5 Data analysis 

The statistical analysis was carried out using JAMOVI ver 2.4.5. As there was missing data, a 

linear mixed model using a restricted maximum likelihood approach was used (Brysbaert & 

Debeer, 2025). As multiple pairwise comparisons were conducted post hoc, a Bonferroni 

correction was used to analyse the differences in the PERMA elements across time as well as the 

interaction effects between gender and time. For all pairwise comparisons, a positive t-value 

indicates that the mean at the first time point is higher than at the second (a decrease over time), 

whereas a negative t-value indicates the mean at the first time point is lower than at the second 

(an increase over time). When the increase or decrease is statistically significant, the conditional 

and marginal r2 were also computed as estimates of effect size (Nakagawa & Schielzeth, 2013). 

For linear mixed models, the marginal r2 is an indicator of fixed effects size whereas the 

http://www.internationaljournalofwellbeing.org/
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conditional r2 is an indicator of both fixed and random effects size. Large, medium, and small 

effects are characterised by values of .14, .06, and .01 (Fritz et al., 2012; Nakagawa & Schielzeth, 

2013). However, the marginal r2 is typically lower than η2 in repeated measures design because 

the differences between the measurements are added to the total variability in the dataset 

(Brysbaert & Debeer, 2025). Lastly, post hoc gender differences were also analysed at the three 

time points for the PERMA elements. 

 

3. Results 

There was a significant decrease across all elements from secondary one (T1) to secondary two 

(T2) for the entire sample with small fixed effect sizes. This pattern was consistent when the 

sample was broken down by gender. The marginal r2 ranged from .005 to .026 and the conditional 

r2 ranged from .356 to .512, suggesting that the fixed effect size was small and that there was high 

variability across individuals. However, from secondary two (T2) to secondary three (T3), there 

were significant increases only in positive emotions and positive relationships. When broken 

down by gender, these increases were significant solely among boys. No significant changes were 

observed in the other elements from T2 to T3, either for the total sample or when disaggregated 

by gender. Although there were slight increases in the various elements from T2 to T3, most 

remained significantly lower at T3 compared to T1. The exceptions were positive emotions for 

boys and a sense of accomplishment for girls, which showed a non-significant difference. The 

marginal r2 ranged from .002 to .034 and the conditional r2 ranged from .301 to .365, suggesting 

that the fixed effect size was small and that there was high variability across individuals. Table 2 

(below) presents the differences in the PERMA elements over time for the overall sample and by 

gender. To aid in visualisation, the trend of the PERMA elements over the three years is 

illustrated in Figure 1 (below). 
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Table 2. Gender differences across time  

  Estimated marginal means T1 → T2 T2 → T3 T1 → T3 

T1 T2 T3 t p rc2 rm2 t p rc2 rm2 t p rc2 rm2 

Positive emotions Total 6.39 6.05 6.18 7.97 <.001 .479 .008 ‐3.12 .006 .520 .001 4.96 <.001 .350 .003 

Boys 6.48 6.15 6.33 5.31 <.001 .455 .006 ‐3.13 .027 .500 .003 2.32 ns   

Girls 6.31 5.95 6.03 5.97 <.001 .501 .009 ‐1.29 ns   4.69 <.001 .330 .006 

Engagement Total 6.65 6.11 6.10 13.2 <.001 .474 .022 .148 ns   13.5 <.001 .353 .023 

Boys 6.72 6.21 6.26 8.69 <.001 .444 .018 ‐.84 ns   8.01 <.001 .340 .016 

Girls 6.59 6.01 5.95 10.00 <.001 .502 .026 1.05 ns   11.0 <.001 .364 .034 

Positive   

relationships 

Total 6.59 6.16 6.39 9.28 <.001 .411 .011 ‐4.98 <.001 .482 .003 4.43 <.001 .308 .003 

Boys 6.64 6.15 6.43 7.34 <.001 .356 .014 ‐4.36 <.001 .447 .005 3.17 .02 .315 .003 

Girls 6.55 6.17 6.35 5.77 <.001 .462 .009 ‐2.68 ns   3.10 .03 .300 .002 

Sense of meaning Total 6.84 6.35 6.42 10.71 <.001 .497 .014 ‐1.61 ns   9.21 <.001 .340 .012 

Boys 6.8 6.31 6.46 7.50 <.001 .499 .013 ‐2.29 ns   5.39 <.001 .365 .008 

Girls 6.88 6.39 6.39 7.65 <.001 .491 .016 .01 ns   7.64 <.001 .312 .017 

Sense of   

accomplishment 

Total 6.43 6.17 6.26 6.45 <.001 .480 .005 ‐2.37 ns   4.16 <.001 .346 .002 

Boys 6.47 6.19 6.25 4.89 <.001 .445 .006 ‐1.20 ns   3.80 .002 .301 .004 

Girls 6.39 6.15 6.27 4.22 <.001 .512 .005 ‐2.14 ns   2.09 ns   

Note. T1 = Secondary 1, T2 = Secondary 2, T3 = Secondary 3, rc2 = conditional r2, rm2 = marginal r2 
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Figure 1. PERMA trends over time 

  

  

 

 

No significant gender differences were found for any of the constructs, except for positive 

emotions and engagement at secondary three (T3). In particular, this reflects the trend in positive 

emotions, in which boys appear to revert to their earlier level at secondary 1 (T1), whereas girls 

do not. Table 3 (below) presents the gender differences in the PERMA constructs at the three time 

points. 
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Table 3. Gender differences at T1, T2 and T3  

 
Time 

point 

Estimated marginal 

means SE t p 

(Boys) (Girls) 

Positive emotions 

1 6.48 6.31 .078 2.11 ns 

2 6.15 5.95 .077 2.56 ns 

3 6.33 6.03 .076 4.07 <.001 

Engagement 

1 6.72 6.59 .074 1.76 ns 

2 6.21 6.01 .073 2.67 ns 

3 6.26 5.95 .072 4.24 <.001 

Positive 

relationships 

1 6.64 6.55 .081 1.07 ns 

2 6.15 6.17 .080 ‐.31 ns 

3 6.43 6.35 .078 1.05 ns 

Sense of meaning 

1 6.80 6.88 .083 ‐.90 ns 

2 6.31 6.39 .082 ‐.93 ns 

3 6.46 6.39 .080 .88 ns 

Sense of 

accomplishment 

1 6.47 6.39 .074 1.09 ns 

2 6.19 6.15 .074 .49 ns 

3 6.25 6.27 .072 ‐.25 ns 

 

4. Discussion 

Regardless of gender, a decline across all PERMA elements was observed from the beginning of 

secondary one to the start of secondary two. This decline may be related to the transition from 

primary to secondary school as this period is associated with students adjusting to secondary 

school life and undergoing significant developmental changes (Evans et al., 2018; Jindal-Snape, 

2020). On the other hand, most of the PERMA elements remained relatively stable from 

secondary two to secondary three, potentially signalling that majority of the students had 

acclimatized to secondary school education. Even so, there was an increase in the level of positive 

emotions and positive relationships for boys during this period. The level of all the PERMA 

elements at secondary three were still statistically lower than in secondary one, indicating the 

existence of a downward trend that is aligned with literature (e.g. Casas & González‐Carrasco, 

2019). Notably, most of the fixed effect sizes were small, however the results suggested that there 

was high variability across students. When it comes to gender contrasts, there were no significant 

differences across most of the PERMA elements at all the time points, with the exception of boys 

exhibiting higher levels of positive emotions and engagement at the beginning of secondary 

three.  

 

4.1 Positive emotions 

There was a statistically significant decrease in positive emotions from secondary one to 

secondary two for both genders. From a cognitive perspective, this may be a result of a loss of 

perceived control in the environment, leading to heightened levels of anxiety (Evans et al., 2018). 

In the local context, students typically spend six years in the same primary school before 

transitioning to secondary education. Hence, students may feel confident in navigating a similar 

school environment when transiting from primary six to secondary one. However, throughout 

the year, the stress of adapting to unfamiliar circumstances, such as managing greater academic 

independence, forming new peer relationships, coping with a stronger emphasis on performance, 
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and even adjusting to new transportation routines to get to school, may have reduced their sense 

of control.  

In totality, there was a statistically significant increase in positive emotions from secondary 

two to secondary three that was driven mainly by boys. Several plausible explanations may 

account for this pattern, though these remain hypotheses requiring further investigation. One 

possibility is that opportunities provided by schools at secondary three may tend to favour boys' 

interests and developmental needs. At this stage, subject specialization selection in math and 

science could potentially align more with boys' preferences, as students transition from a general 

science subject in secondary two to specialized combinations of physics, chemistry, and/or 

biology in secondary three. Research has indicated that gender stereotypes in these subjects 

persist to some extent and may be communicated sub-consciously to students, potentially 

contributing to gender differences in academic interests (Trusz, 2020). Additionally, it is possible 

that boys at this developmental stage experience increased cognitive and emotional maturity 

(Lenroot & Giedd, 2010), leading to a better appreciation of education's relevance. Conversely, 

girls may have matured at an earlier stage, with fewer developmental changes occurring at 

secondary three. These factors, combined with the subject selection process, could hypothetically 

foster greater positive emotions specifically among boys through an increased sense of perceived 

value in their academic subjects. 

There were no statistical differences in positive emotions between genders at secondary one 

and secondary two, but boys exhibited a higher level of positive emotions than girls at secondary 

three. Whilst this partially supports the findings from previous studies (Burke & Minton, 2019; 

Smith, 2018), it should be noted that the present study is focused on differences within the school 

environment. Indeed, these discrepancies between the school years appear to lend credence to 

the structural and socio-cultural factors described above as most changes occurred at the 

beginning of secondary three. 

 

4.2 Engagement 

There was a statistically significant decrease in engagement from secondary one to secondary 

two for both genders. Much of this can be attributed to the stress of adapting to greater academic 

demands (Jindal-Snape, 2020). At the beginning of secondary one, students may have had a 

higher self-efficacy, perceiving themselves as capable of coping with the academic rigour. 

However, students at the secondary level typically would have to contend with an expanded 

number of subjects compared to primary school. Furthermore, each subject involves more 

advanced content and greater complexity. This may have also resulted in a increased volume of 

homework, which can make it challenging for students. Many students may find themselves 

overwhelmed as the challenge-skill balance is disrupted.  

There were no statistically significant changes in engagement from secondary two to 

secondary three for both genders. By secondary 3, students often adjust to the academic rigor, 

experiencing a realignment between challenge and skill. Despite the adjustment, engagement did 

not increase to its initial level. One possible reason is that the intensity of academic demands may 

have increased accordingly. Schools may have prioritized outcomes, such as preparation for 

examinations, over learning and there would be fewer opportunities for students to experience 

flow (Shernoff et al., 2014). For example, after adapting to the academic rigour of various subjects 

in secondary one, students would then be pressured to excel in the end-of-year school 

examinations as their secondary two academic achievement would determine the subjects that 

they are eligible to pursue in secondary three.  
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There were no statistical differences in engagement between genders at secondary one and 

secondary two, but boys exhibited a higher level of engagement than girls at secondary three. 

Whilst findings from previous studies were similar (Burke & Minton, 2019; Smith, 2018), no 

attempts were made to explain the reasons behind the discrepancies. In this study, we speculate 

that the structural and socio-cultural factors described above are the main causes for this 

difference. Boys tend to have a higher self-concept in maths and science (Chan, 2022; Mejía-

Rodríguez et al., 2021). Hence, subject specializations in math and science are more likely to 

establish a challenge-skill equilibrium for boys. 

 

4.3 Positive relationships 

There was a statistically significant decrease in positive relationships from secondary one to 

secondary two for both genders. The decline is almost certainly the result of challenges that 

students face in a new social environment. In the local context, the centralized allocation system 

for secondary schools often disrupts established friendships formed during primary school. In 

secondary one, students must thus invest significant effort to gain a renewed acceptance among 

peers. Building a meaningful network of relationships takes time and one year may be 

insufficient for many students to achieve that. Teachers may also be perceived as more distant in 

a secondary setting (Jindal-Snape, 2020) as they may expect students to demonstrate greater 

maturity and independence. These expectations are often subtly communicated to students 

through statements that emphasize the transition to secondary school as a stage requiring greater 

independence and more responsible behaviour. As transition to secondary school is a continuous 

process, adjustment to these higher behavioural standards may be a challenge for students, thus 

contributing to a decrease in the perceived quality of relationships. 

In totality, there was a statistically significant increase in positive relationships from 

secondary two to secondary three that was driven mainly by boys. This indicated that boys 

experienced more feelings of being valued in that period as compared to girls. At this stage, boys 

may begin to exhibit greater maturity, which enhances their ability to form and sustain 

meaningful relationships. Concurrently, these increased feelings for boys may be a consequence 

of structural factors in school practices that drive social behaviours. Boys typically socialize 

through competitive contexts whilst girls tend be more pro-social in cooperative environments 

(Leaper, 2015). This stage in their school years is often marked by competitive activities, 

providing boys with more opportunities to strengthen their peer relationships. For example, 

students compete academically to perform well in the end-of-year placement examinations. They 

also compete in co-curricular activities such as sports events, and they may also compete for 

opportunities such as leadership positions within clubs. At the same time, these activities may 

simultaneously hinder girls’ relationship building.  

Surprisingly, there were no statistical differences in positive relationships between genders 

across the years. Girls are usually perceived as more social as they often display more empathy 

and are more likely to seek support through family, school, and/or friends when coping with 

school stressors (Wilhsson et al., 2017). In this instance, it seems that other factors, such as social 

problem-solving skills or family connections (Yoon et al., 2023), play a larger role in how positive 

relationships are developed.    

 

4.4 Sense of meaning 

There was a statistically significant decrease in a sense of meaning from secondary one to 

secondary two for both genders. School-related goals, especially academic performance, are a key 

purpose for students during this developmental stage (Koshy & Mariano, 2011), and the nature 
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of these goals may have undergone a notable shift. At the secondary level, teachers may place a 

greater emphasis on academic performance as compared to primary education (Ratnam-Lim & 

Tan, 2015), thereby reducing students' perception of personal relevance and meaning in their 

studies. Moreover, the focus of assessments may also have changed, shifting from the goal of 

fostering learning and mastery to one of prioritizing performance and achievement. This 

increased emphasis on grades and competitive outcomes may cause students to view their 

studies as a means to an end rather than a meaningful journey of personal development. 

There were no statistically significant changes in a sense of meaning from secondary two to 

secondary three for both genders. This suggests that students have adjusted to the academic goals 

set by their teachers. This adjustment usually involves aligning their efforts with performance-

oriented objectives, such as preparing for national examinations. Despite this, students’ 

perceptions of meaning did not recover to its initial level observed in secondary one. This may 

be attributed to the continued emphasis on academic achievement, which can overshadow the 

intrinsic value of learning (Weinstein et al., 2013). Furthermore, as subjects increase in 

complexity, students may begin to question their relevance to real-life applications, leading to a 

disconnect between what they are learning and how it applies to their future. For example, 

students may struggle to see the practical significance of topics in advanced mathematics (e.g. 

trigonometry) beyond the classroom. This sense of irrelevance, together with a focus on 

achievement, can dampen the restoration of their sense of purpose in academic subjects. 

There were no statistical differences in a sense of meaning between genders across the years. 

This suggested that the shift of the nature of goals had a comparable impact on both boys and 

girls. It appears that regardless of coping mechanisms, subjects, or teachers, the broader school 

context of goal transition may influence the sense of meaning for boys and girls in similar ways. 

In other words, there were no gender differences in the impact of intrinsic/extrinsic goals on 

meaning (Weinstein et al., 2013). For instance, when the emphasis is on results rather than 

learning, girls who study English literature may encounter the same challenge of finding personal 

relevance in the subject as boys who study mathematics.  

 

4.5 Sense of accomplishment 

There was a statistically significant decrease in a sense of accomplishment from secondary one to 

secondary two for both genders. As a sense of accomplishment is related to feelings experienced 

by students when they work towards their goals, it is possible that this decline is similarly caused 

by a shift in the nature of goals. In primary school, students often work with clear learning goals, 

where progress can be compared against fixed objectives. This approach allows students (and 

their parents) to monitor their learning and feel a sense of accomplishment at achieving definite 

milestones. In contrast, it is possible that secondary school culture may inadvertently focus on 

comparisons with peers rather than individual progress. This creates a moving target, making it 

more challenging to experience a sustained sense of accomplishment. However, more research is 

required to examine the impact of goal orientations on a sense of accomplishment. 

There were no statistically significant changes in a sense of accomplishment from secondary 

two to secondary three for both genders. This stability suggests that students have adjusted their 

expectations to align with the school environment. By secondary three, students have a choice of 

subjects that are more aligned with their interests or strengths, thus helping to foster a sense of 

competence in specific areas. However, this specialization may be counter-balanced by a 

continual emphasis on academic outcomes, thus explaining why students’ sense of 

accomplishment does not significantly increase during this period. Furthermore, there were no 

statistical differences in a sense of accomplishment between genders across the years, suggesting 
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that the potential antecedents leading to a sense of accomplishment and the impact of the school 

environment had a comparable impact on both boys and girls. Another potential reason for the 

lack of statistical difference is that limitations in the data could hide small but meaningful gender 

effects. 

 

4.6 Implications to education 

4.6.1 Transition support 

The significant decline across all PERMA elements from secondary one to secondary two 

highlights the need for interventions during this important transition. As schools in Singapore 

are usually pressed for time (Lee & Poon, 2014), a range of relatively simple approaches may be 

integrated within normal practices to support students in the adjustment process (Beatson et al., 

2023). For example, expressive writing to future students about the challenges faced and ways to 

overcome them may instil a perception of control in students, lowering anxiety and increasing 

positive emotions. Alternatively, schools may arrange for senior students to share advice with 

transiting students on integration within the school. In addition, activities can be planned within 

the curriculum that aims to develop strong peer networks. This may take the form of 

collaborative tasks, or setting aside time for peer activities that include sharing good news or 

encouragement or personal information (Mertika et al., 2020). 

 

4.6.2 Curricular and teaching continuity 

Academically, teachers may need to be aware that the transition to secondary one is a continuous 

process with a relatively little time gap in between. A potential solution is to explore 

collaborations between primary school and secondary school teachers so that there is pedagogical 

and curricular continuity (Jindal-Snape, 2020). For example, formative assessments that focus on 

mastery of learning goals can be implemented to a greater extent. However, we do acknowledge 

systemic constraints, with different curriculum structures between primary and secondary 

schools in Singapore. In addition, the quantity of homework may need to be increased gradually 

so as not to overwhelm students (Liang et al., 2025).  

As a number of previous studies had indicated a steady drop in wellbeing across the school 

years (e.g. Casas & González‐Carrasco, 2019), the stability of wellbeing from secondary two to 

secondary three may be a testament of the sustained efforts by schools to promote wellbeing. 

Socio-emotional learning has been a compulsory part of the national school curriculum since 2005 

(Liem et al., 2017), and schools design programs and processes purposefully to support students’ 

self-awareness and teacher-student relationships (Ng, 2020). An example would be the form 

teacher guidance period, in which a period is set aside per week for the form teacher to interact 

with individual students. Schools have also de-emphasized academic grades by removing mid-

year examinations and providing opportunities for students to engage in applied learning 

contexts (Chue & Lin, 2024). However, from the trend results in this study, it appears that these 

strategies are likely to be effective only after students have acclimatized to the new school 

environment.  

 

4.6.3 Gender specific considerations 

Whilst gender differences were minimal, the few observed differences suggest the need to closely 

examine girls’ wellbeing. It is possible that girls may respond in a different manner to the 

structural school practices and culture that are already in place. Future research could examine 

girls’ perceptions in more detail to clarify the reasons behind the lower levels of positive 

http://www.internationaljournalofwellbeing.org/


 A longitudinal study of student well-being 

Chue et al. 

 

      www.internationaljournalofwellbeing.org                     17 

emotions; the research could take the form of interviews or diaries in longitudinal mixed-method 

studies.  

 

4.7 Limitations 

The main limitation in this study pertains to generalizability. The present research uses PERMA 

as indicators of wellbeing. Whilst PERMA is a widely recognized model of wellbeing, it does 

exclude other facets of wellbeing. Hence results arising from this study cannot be generalized to 

other aspects of wellbeing such as self-esteem, optimism, or school satisfaction. For instance, 

optimism is an important psychological resource that students can tap on in their preparation for 

school assessments. The sample in this study is also restricted to students attending government 

co-educational schools. It is unclear if the findings hold for students in single-sex or private 

schools as school policies and peer dynamics may differ in those schools. For instance, the culture 

in all-girls schools may foster a less competitive academic environment. Private schools may also 

offer smaller class sizes and extended learning opportunities that may influence students’ 

experiences. In sum, the cultural context could limit generalisability of findings beyond 

Singapore. Future research could incorporate other constructs in different contexts so that a 

broader picture of student wellbeing can be captured. In addition, the methodology might also 

extend to qualitative methods and/or observations to better understand students' subjective 

experiences and the underlying mechanisms driving observed changes in PERMA elements.  

A secondary limitation lies in the measurement aspect. Inherent in the measurement of 

wellbeing is the assumption that higher scores necessarily equate to better subjective wellbeing. 

However, this assumption may not be true (Gruber et al., 2011) as there could be an optimal range 

for wellbeing. Eastern traditional views of wellbeing tend to emphasize balance and moderation 

(Joshanloo, 2014), thereby suggesting that individuals should avoid extremes. Wellbeing is thus 

not about maximizing wellbeing indicators, but achieving a harmonious equilibrium between 

positive and negative aspects. For example, excessively high engagement might cause students 

to neglect other important areas in their life. Future research could perhaps explore the concept 

of optimal scores rather than assuming a linear relationship between scores and wellbeing. 

 

4.8 Conclusion 

Examining trends in student wellbeing offer valuable insights. Our findings confirm existing 

patterns in the adolescent wellbeing literature, showing statistically significant decline in 

wellbeing from Secondary 1 to Secondary 3, consistent with international studies documenting a 

decrease in wellbeing during school transitions. This study also broadens current understanding 

of student wellbeing by providing context-specific insights within Singapore's high-stakes 

academic environment. The findings also challenge generalized conclusions about gender 

differences in adolescent wellbeing. Contrary to literature documenting steeper declines among 

girls, we found no significant gender differences across most PERMA elements at T1 and T2, 

suggesting that patterns in earlier studies may depend on context.  

These patterns in the Singapore context demonstrate that adolescent wellbeing trajectories, 

while following broad international trends, are significantly shaped by cultural and educational 

contexts, necessitating localized research to avoid overgeneralization and inform culturally 

responsive interventions. As students traverse an increasingly uncertain future, it is crucial for 

educators to prioritize strategies that foster wellbeing within the curriculum. This approach may 

better position schools to ensure that every student thrives. Future research could examine 

curvilinear relationships in wellbeing to capture more nuanced developmental patterns. 

Additionally, attrition concerns could be addressed through comparative analyses of study 
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completers versus non-completers, or by implementing targeted retention strategies to minimize 

participant dropout. 
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