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Abstract: Creativity has drawn increased attention from educators in recent years, yet the impact of diverse uses 

of extracurricular time on adolescent creativity, along with the heterogeneity of such influence, has not been 

thoroughly explored. This study examines the impact of extracurricular time use on adolescent creativity, using 

data from the OECD 2019 Survey on Social and Emotional Skills (SSES). Results reveal that spending time on 

homework, online games, online chatting, and entertainment negatively impact creativity, while time spent on 

exercise, meeting friends, and social activities positively correlate with it. Furthermore, there are significant 

differences across gender groups and cohort groups. For example, a negative correlation is found between the 

time girls spent on homework and their creativity levels, while boys exhibit a positive correlation between their 

creativity and time spent socializing. In terms of mechanisms, academic anxiety mediates the relationship 

between extracurricular time use and adolescent creativity. Academic anxiety has a more pronounced negative 

effect on girls’ creativity, while interactions with friends could significantly mitigate this effect. Moreover, the 

mediating effect of academic anxiety exhibit significant path differences among different cohorts. These 

findings provide insights for how to use extracurricular activities to improve creativity among different groups 

of adolescents.  

Keywords: creativity, time use, academic anxiety, gender difference, Survey on Social and Emotional Skills 

(SESS)     

 

1. Introduction 

Creativity serves as a fundamental driving force 

of innovation, providing a solid foundation for 

technological and industrial progress (Adams & 

Owens, 2015). In the labor market, creativity is the 

most demanded “soft skill” by companies (Petrone, 

2019; Pate, 2020). And when it comes to education, 

creativity has also been identified as one of the 

strongest predictors of academic achievement and is 

closely linked to well-being and lifelong success as 

well (OECD, 2021).  

 
 

 
 

 

Adolescence is a critical period for nurturing 

creativity. Consequently, many scholars and 

institutions have investigated methods to enhance 

creativity in adolescents. Most studies focus on the 

impact of project interventions or experimental 

settings on adolescent creativity. For example, Sintra 

(Portugal) has organized regular learning programs to 

promote the development of social and emotional 

skills (including creativity), while the Irish 

government has launched the Creative Youth Plan 

(CYP) and placed culture and creativity at the core of 

its learning process. In general, a flexible, diverse, 
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inclusive, and supportive school environment can  
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promote the development of students’ creativity 

(Davies et al., 2013).  

A major challenge to these existing studies, 

however, is that today’s adolescents navigate a more 

dynamic environment in which numerous factors 

beyond school activities influence their development 

(Tülübaş et al., 2022). First of all, extracurricular 

learning activities may contribute to the development 

of creativity. Scholars have shown that appropriate 

homework is essential for cultivating creativity (Fan 

et al., 2022). However, excessive homework may 

precipitate test anxiety, which is detrimental to the 

growth of creativity (Bereczki & Kárpáti, 2018). In 

addition, after-school sports and social activities can 

impact creativity significantly. For example, previous 

research has emphasized the positive effects of 

exercise on creativity (Bollimbala et al., 2019). Also, 

peer interactions and social networks play a crucial 

role in fostering students’ creativity (Leary & 

Baumeister, 2000). Last but not least, the impact of 

Internet use on students’ creativity has not yet 

reached a consensus (Chang, 2013). And the issue of 

smartphone use and social media addiction has 

received increasing scholarly attention in recent years 

(Tülübaş et al., 2023). 

Existing studies have primarily focused on the 

effects of project interventions or experimental 

settings, with limited attention to the real-world 

learning contexts and group differences. Moreover, 

the role of academic anxiety as a mediating factor in 

this relationship remain relatively unexplored. 

Therefore, based on creativity investment theory, 4c 

model and ecological systems theory, the current 

study aims to explore the impact of various 

extracurricular activities on adolescent creativity and 

investigate whether these effects differ by gender and 

cohort.  

 

2. Literature Review 

2.1 Extracurricular time use and adolescent 

creativity 

The critical role of extracurricular time use in 

fostering adolescent creativity can be effectively 

understood through the combined perspectives of the 

investment theory and the 4C model. According to 

the investment theory of creativity, individuals are 

more likely to generate creative ideas and outcomes 

when immersed in an environment conducive to 

creativity (Sternberg & Lubart, 1991, 1995). In 

addition, the 4C model provides a more nuanced 

understanding of the optimal educational 

environment for nurturing creativity. It emphasizes 

that adolescent creativity evolves through a 

progression: from passive reception to active 

exploration, from unstructured play to the 

development of personal interests, and from external 

pressures to self-directed learning (Kaufman & 

Beghetto, 2009; Dai, 2021).  

Specifically, with regard to the role of 

extracurricular learning activities in creativity, there 

is as yet no consensus among scholars. Appropriate 

homework not only consolidates what has been 

learned in class but also provides students with extra 

opportunities for practice, which are crucial for 

fostering creativity (Fan et al., 2022). However, an 

excessive amount of homework can lead to academic 

burden and anxiety (Cooper et al., 2012), impeding 

academic achievement, negatively impacting 

physical and mental health (Jiang & Saito, 2022), and 

undermining essential elements of creativity, such as 

curiosity and the ability to challenge norms (Zheng, 

2013).  

In addition, extracurricular leisure activities 

have been shown to exert divergent effects on 

creativity. First, neuroscience research suggests that 

physical activities promote the generation of positive 

emotions (Steinberg, 1997), increase flexibility and 

fluency in thinking (Aga et al., 2021; Yuan et al., 

2022). Second, high-quality peer interaction not only 

contributes to increased happiness and self-esteem 

but also helps to reduce anxiety (Leary & Baumeister, 

2000), which are beneficial for enhancing creativity. 

Third, the dual impact of internet usage warrants 

consideration, as it can simultaneously facilitate 

creativity and anxiety. For example, while creative 

online games can enhance students’ creativity 

(Blanco Herrera et al., 2019), online game addiction 

negatively correlates with students’ creativity 
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(Calvert & Valkenburg, 2013). And the problem of 

social media addiction has gradually attracted 

attention nowadays  (Tülübaş et al., 2022; Tülübaş 

et al., 2023). 

Numerous studies have discussed the impact of 

project-based interventions and experimental settings 

on adolescent creativity (Chen et al., 2021), but no 

research has examined how adolescents’ time use 

affects their creativity in real-world learning contexts 

and whether there is group heterogeneity in the 

effects and mechanisms. Specifically, it is crucial to 

examine heterogeneity in these effects, as the impact 

of time use on creativity may vary across groups. In 

particular, girls and boys differ in initial levels of 

creative flexibility and originality, influenced by 

social expectations and educational environment. For 

example, teacher support positively predicts boys’ 

creative flexibility, but has no significant effect on 

girls (Zhang et al., 2020). In addition, while upper 

elementary students show linear growth in creative 

fluency, their flexibility and originality show 

nonlinear growth patterns (Zhang et al., 2020). These 

differences suggest that extracurricular time use may 

influence adolescent creativity in different ways.  

Furthermore, the time adolescents spend on 

various extracurricular activities, ranging from 

academic tasks to leisure activities, may shape their 

creative potential in both direct and indirect ways. To 

understand how extracurricular time use influences 

creativity, we need a comprehensive approach that 

considers both extracurricular learning and leisure 

activities. And exploring the heterogeneity and its 

potential mechanisms not only adds specificity to our 

understanding but also informs the design of 

personalized interventions. 

2.2 Mediating role of academic anxiety 

Anxiety has been found to have a complex 

impact on creativity. Theories such as the Cognitive 

Interference Model (Tobias, 1985), the Dual 

Processing Model (Kinsbourne & Hicks, 1978), and 

the Behavioral Inhibition Model (Flaherty, 2005) all 

suggest that anxiety has a significant negative impact 

on individual creativity. In general, anxiety affects 

creative performance by disrupting cognitive 

processes. Specifically, anxiety has been 

demonstrated to lead to cognitive rigidity, where 

individuals find it challenging to think outside the 

box or explore novel ideas as their focus narrows to 

immediate concerns and stressors (Mikulincer et al., 

1990; Fales et al., 2008).  

Prior research has established a significant link 

between academic burden and psychological anxiety 

in students (Loton et al., 2016). In the context of 

exam-oriented education system, academic anxiety is 

particularly prevalent among students, both academic 

performance and skill development (Von der Embse 

et al., 2018).  

Therefore, it is noteworthy that the time spent 

on extracurricular activities may influence adolescent 

creativity through the mediating factor of academic 

anxiety. Ecological systems theory (Bronfenbrenner 

& Morris, 2007) offers an essential perspective for 

examining how extracurricular activities influence 

student creativity through academic anxiety. It 

highlights the dynamic interaction between 

individuals and their environments. As a key element 

of the microsystem, extracurricular activities not only 

provide opportunities for skill development but may 

also indirectly enhance creativity by reducing anxiety 

levels. For instance, Oberle et al. (2020) found that 

adolescents engaged in extracurricular activities 

experienced a notable reduction in anxiety. 

Furthermore, according to this theory, the interaction 

of individual characteristics with micro-systems may 

moderate the relationship between anxiety and 

creativity. For example, girls who participate in team 

sports may relieve anxiety through social support, 

thus freer to explore creative expression (Rauscher & 

Cooky, 2016). 

In particular, an increase in extracurricular 

learning time could exacerbate academic anxiety 

(Yang et al., 2023), which may impede the 

development of adolescent creativity. Conversely, 

engaging in low-intensity exercise has been found to 

alleviate psychological stress (Olefir et al., 2019). An 

experimental study of 50 Chinese students 

demonstrated that aerobic exercise immediately 

improved divergent and convergent thinking (Zhao et 



Contemporary Education and Teaching Research  Vol. 6  Iss. 5  2025 

  158

al., 2022). And last but not least, cultivating positive 

friendships has been shown to help reduce academic 

anxiety (Hoferichter & Raufelder, 2015), suggesting 

that peer interaction may also play an important role 

in creativity development (Han et al., 2013). 

Drawing on a comprehensive review of existing 

literature and empirical evidence, we propose a 

theoretical framework suggesting that different types 

of extracurricular time use have differential impacts 

on adolescent creativity, and that these impacts may 

vary across demographic groups. Furthermore, we 

hypothesize that academic anxiety mediates this 

relationship.  

To test these hypotheses, we adopt a multi-step 

analytical approach. First, we construct a basic 

structural equation model to assess the direct 

relationship between extracurricular time use and 

adolescent creativity. This baseline model provides a 

foundation for understanding the basic associations 

between these variables. Second, we conduct a 

heterogeneity analysis to explore whether the effects 

of extracurricular time use on creativity differ by 

gender and cohort. This step helps determine whether 

the relationship varies significantly across specific 

subgroups of adolescents. Finally, we develop a 

multi-group structural equation model (MSEM) to 

examine the mediating role of academic anxiety in 

the link between extracurricular activities and 

creativity. This model allows us to analyze how 

academic anxiety may shape this relationship 

differently across gender and cohort groups.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Proposed mediation model of 

extracurricular time use on adolescent creativity 

Note: Extracurricular time use includes time spent 

on homework, online games, online chatting, online 

entertainment, online information, exercise, friends 

meeting and social networks. 

 

3. Method  

3.1 Participants 

Data used in the present study were derived 

from the Chinese dataset of the OECD 2019 Survey 

on Social and Emotional Skills (SSES). In May 2023, 

the OECD initiated the second round of its Survey on 

Social and Emotional Skills (SSES) among 

adolescents, targeting 10 - and 15 - year - olds. The 

survey of 10-year-olds aims to assess their social and 

emotional development and future educational needs, 

while the survey of 15-year-olds, who are at the end 

of compulsory education, evaluates schooling 

achievements in these areas. Development for the 

first round began in 2016 with extensive literature 

reviews. And researchers conducted cognitive 

interviews with 10 - to 11 - year - olds in the US and 

an online survey in late 2017 to early 2018. An item 

trial followed in April - May 2018 across six cities 

with adolescents of both ages. Then, each city did a 

field test, leading to the formal survey at the end of 

2019.  

Conducted across a total of 10 cities in 9 

countries, the 2019 SSES represents a pioneering 

international endeavor to compile rich information on 
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students’ social and emotional skills and thus provide 

clear implications for how to enhance student 

competencies. And in addition to the assessment of 

social and emotional competencies, the SSES 

includes a wide range of questionnaires targeting 

students, families, teachers, and principals. This 

extensive collection of background information 

further provides a robust foundation that is closely 

aligned with our research objective.  

In particular, the survey engaged 7,268 students 

from 151 primary and secondary schools in Suzhou, 

a coastal city in eastern China. Due to a significant 

number of incomplete responses to the parent 

questionnaire, the analysis focused on the student 

questionnaire, which was then integrated with the 

corresponding principal questionnaire. This approach 

resulted in a final sample comprising 6,903 

observations, with all essential variables devoid of 

missing values.  

 

3.2 Measures 

3.2.1 Creativity 

The SSES uses six items to assess students’ 

creativity (Table 1). Students respond to these items 

using a Likert scale, selecting from “strongly 

disagree,” “disagree,” “generally agree,” “agree,” to 

“strongly agree.” Initially, the SSES assigns scores 

ranging from 0 to 4 points based on these responses. 

Subsequently, the Generalized Partial Credit Model 

(GPCM) is applied to compute the preliminary 

creativity score. And adjustments are also made to 

address potential estimation biases associated with 

default response styles. Finally, the score undergoes a 

linear transformation, resulting in a final value with a 

mean of 500 points and a standard deviation of 100 

points. Our research was based on the final score 

provided by the SSES. This scale showed good 

internal consistency (α = 0.86). 

 

 

 

 

 

 

Table 1 Student Self-Rated Creativity Scale 

 

Items 
Degree of 

agreement 

find new ways to do things 0=strongly 

disagree, 

1=disagree, 

2=generally 

agree, 

3=agree, 

4=strongly 

agree 

original, come up with new ideas 

sometimes find a solution other 

people don’t see 

like to create things 

have a good imagination 

find it difficult to create new 

things 

Time on various extracurricular activities 

 

3.2.2 Extracurricular time use 

The SSES uses various items to capture the time 

students allocate to different extracurricular activities, 

such as homework, exercise, social interactions, and 

online activities. Specifically, the survey prompts 

students with the question: “During a typical 

weekday after school, how much time do you spend 

on the following activities?” Students respond by 

selecting from the options: “1 = no time,” “2 = 1-60 

minutes per day,” “3 = between 1 and 4 hours per 

day,” and “4 = more than 4 hours per day.” A higher 

score indicates a greater amount of time dedicated to 

the activity. It is important to note, however, that the 

survey’s limited four-response format may not fully 

capture the time students devote to these activities. 

 

4. Data Analysis 

All data analyses were conducted using Stata 

software (Stata version 16.0). Descriptive statistics 

were performed first to summarize the sample 

characteristics and distributions of variables. Then, 

baseline structural equation models were constructed 

to examine the relationships between extracurricular 

time use and adolescent creativity. And heterogeneity 

analyses were also conducted to explore potential 

differences in these relationships across different 

subgroups. Finally, a mediation model was 

constructed to evaluate the mediating role of 

academic anxiety in the relationship between 

extracurricular time use and adolescent creativity.  



Contemporary Education and Teaching Research  Vol. 6  Iss. 5  2025 

  160

The structural equation modeling (SEM) 

approach was employed to allow for the 

simultaneous examination of multiple relationships 

and the testing of direct and indirect effects. Model 

fit was evaluated using a variety of indices in Stata, 

including the Comparative Fit Index (CFI), 

Tucker-Lewis Index (TLI), Root Mean Square Error 

of Approximation (RMSEA), Standardized Root 

Mean Square Residual (SRMR), and their respective 

90% confidence intervals. A model fit was 

considered acceptable . An acceptable model fit was 

determined by CFI and TLI values ≥ 0.90, and 

RMSEA and SRMR values ≤ 0.08. 

The baseline model of this study was as follows: 

 

𝑐𝑟𝑒𝑎𝑡𝑖𝑣𝑖𝑡𝑦௜௝ = 𝛽ଵ𝑇1௜௝ + 𝛽ଶ𝑇2௜௝ . . . +𝛽଼𝑇8௜௝ + 𝛾𝑿 +

𝑒௜௝                                      (1) 

 

 𝑐𝑟𝑒𝑎𝑡𝑖𝑣𝑖𝑡𝑦௜௝  was the final creativity score of 

the student i in school j. 𝑇1௜௝-𝑇8௜௝  represented the 

time spent on homework, online games, online 

chatting, online entertainment, online information, 

exercise, friends meeting and social networks, 

respectively. 𝛽ଵ-𝛽଼ was the marginal effect of time 

spent on different extracurricular activities on 

adolescent creativity.  𝑿 represented a series of 

control variables. Referring to Hora et al. (2021), we 

included a number of control variables that may 

influence adolescent creativity, such as gender (boy = 

1, girl = 0), cohort (10 years old = 1, 15 years old = 0) 

and family social and economic status. In addition, 

OECD (2021) has pointed out that the 

implementation of social-emotional skills in schools 

was also related to the development of students’ 

social and emotional skills. To this end, we further 

included school-level variables, such as whether the 

student’s school provided or sponsored formal 

training on social and emotional skill development 

for teachers inside the school, whether the student’s 

school provided or sponsored formal training on 

social and emotional skill development for teachers 

outside of the school, and whether the student’s 

school evaluated students’ achievement in social and 

emotional skills. 𝑒௜௝ was the error term. 

In addition, there is a considerable discrepancy 

in the creativity exhibited by students of varying 

genders and age groups (OECD, 2024). Thus, the 

present study aimed to delve deeper into the 

relationship between extracurricular time use and 

adolescent creativity, with a particular focus on the 

potential differences in this relationship across 

diverse student demographics using Multi-group 

Structural Equation Modeling (MSEM). Specifically, 

boys and girls differ in psychological characteristics, 

behavioral patterns, and social expectations, and 

these differences may affect the development of 

creativity (Cheungb & Ping, 2010). In addition, 

different cohorts differ in their cognitive 

development and external environment, and the 

development trajectory of creativity may also vary 

depending on the age (Shah & Gustafsson, 2021). 

The models for heterogeneity analysis were as 

follows: 

For different genders: 

 

𝑐𝑟𝑒𝑎𝑡𝑖𝑣𝑖𝑡𝑦1௜௝ = 𝛽ଵ,ଵ𝑇1௜௝ + 𝛽ଶ,ଵ𝑇2௜௝ . . . +𝛽଼,ଵ𝑇8௜௝ +

𝛾ଵ𝑿 + 𝑒1௜௝ for male                     (2) 

 

𝑐𝑟𝑒𝑎𝑡𝑖𝑣𝑖𝑡𝑦2௜௝ = 𝛽ଵ,ଶ𝑇1௜௝ + 𝛽ଶ,ଶ𝑇2௜௝ . . . +𝛽଼,ଶ𝑇8௜௝ +

𝛾ଶ𝑿 + 𝑒2௜௝ for female                     (3) 

 

For different cohorts: 

 

𝑐𝑟𝑒𝑎𝑡𝑖𝑣𝑖𝑡𝑦3௜௝ = 𝛽ଵ,ଷ𝑇1௜௝ + 𝛽ଶ,ଷ𝑇2௜௝ . . . +𝛽଼,ଷ𝑇8௜௝ +

𝛾ଷ𝑿 + 𝑒3௜௝ for younger cohorts              (4) 

 

𝑐𝑟𝑒𝑎𝑡𝑖𝑣𝑖𝑡𝑦4௜௝ = 𝛽ଵ,ସ𝑇1௜௝ + 𝛽ଶ,ସ𝑇2௜௝ . . . +𝛽଼,ସ𝑇8௜௝ +

𝛾ସ𝑿 + 𝑒4௜௝  for older cohorts                (5) 

 

Finally, we constructed the following structural 

mediation model to examine the role of academic 

anxiety in the relationship between extracurricular 

time use and adolescent creativity. Structural 

equation modelling enabled the simultaneous 

examination of the relationships between multiple 

variables and the testing of direct and indirect 

relationships in subsequent analysis. 
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𝑎𝑛𝑥𝑖𝑒𝑡𝑦௜௝ = 𝛼ଵ𝑇1௜௝ + 𝛼ଶ𝑇2௜௝ . . . +𝛼଼𝑇8௜௝ + 𝛿𝑿 +

𝜀௜௝                                       (6) 

 

𝑐𝑟𝑒𝑎𝑡𝑖𝑣𝑖𝑡𝑦௜௝ = 𝜃𝑎𝑛𝑥𝑖𝑒𝑡𝑦௜௝ + 𝛽ଵ𝑇1௜௝ +

𝛽ଶ𝑇2௜௝ . . . +𝛽଼𝑇8௜௝ + 𝛾𝑿 + 𝑒௜௝                (7) 

 

The only difference from the baseline model 

and the present model was the incorporation of 

academic anxiety as a mediating variable. By 

considering Eq.(6) and Eq.(7) simultaneously, we 

were able to not only examine the potential effect of 

extracurricular time use on academic anxiety but also 

derive the direct effect of extracurricular time use 

and the indirect effect through academic anxiety. 

Furthermore, to better understand the relationship 

between extracurricular time use and adolescent 

creativity, we used the MSEM model to examine 

potential differences in the mechanisms across 

different genders and cohorts. 

 

5. Results 

5.1 Descriptive statistics 

Table 2 presents descriptive statistics and the 

results of the t-tests comparing gender and cohort 

differences. Panel A of Table 2 shows that girls 

scored significantly lower on creativity than boys (t = 

-6.294, p < 0.001). Consistent with previous studies, 

female students are generally found to be less 

creative than male students in eastern cultures (Hu & 

Yu, 2002). In addition, there were significant 

differences in time use between girls and boys. Girls 

spent more time on homework (t = 3.455, p < 0.001), 

while boys spent more time on leisure activities, 

including online games (t = -21.395, p < 0.001), 

online entertainment (t = -5.825, p < 0.001), exercise 

(t = -11.131, p < 0.001) and social networks (t = 

-6.040, p < 0.001).  

Panel B of Table 2 shows that the younger 

cohort scored significantly higher on creativity than 

their older counterparts (t = 28.808, p < 0.001). This 

finding is consistent with results observed in prior 

research based on PISA data (OECD, 2024). 

Moveover, there were significant differences in 

extracurricular time use between the two cohorts. 

Specifically, the younger ones spent more time 

exercising (t = 22.443, p < 0.001) and meeting 

friends (t = 13.404, p < 0.001), whereas the older 

ones spent more time on homework (t = -26.666, p < 

0.001), online chatting (t = -33.411, p < 0.001), and 

online entertainment (t = -22.120, p < 0.001).  

Given these disparities, it is important to further 

examine creativity differences among subgroups and 

explore their potential underlying causes. 

 

 

 

 

 

 

Table 2 Descriptive and difference statistics across subgroups 

 

Panel A. Descriptive and difference statistics across gender 

 Girls (N=3267) Boys (N=3636)  

Variable  Mean SD Mean SD t 

Creativity  593.929 104.319 609.972 106.994 -6.294*** 

Time spent on homework  2.768 0.703 2.708 0.730 3.455*** 

Time spent on online games 1.408 0.674 1.819 0.892 -21.395*** 

Time spent on online chatting 1.611 0.761 1.655 0.805 -2.318** 

Time spent on online entertainment 1.669 0.758 1.782 0.842 -5.825*** 

Time spent on online information 1.706 0.612 1.751 0.684 -2.922*** 

Time spent on exercise 1.955 0.733 2.163 0.813 -11.131*** 

Time spent on friends meeting  1.788 0.746 1.858 0.791 -3.752*** 

Time spent on social networks 1.438 0.666 1.543 0.765 -6.040*** 
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Panel B. Descriptive and difference statistics across cohort 

 Younger (N=3504) Older (N=3399)  

Variable  Mean SD Mean SD t 

Creativity  636.593 111.191 567.109 87.402 28.808*** 

Time spent on homework  2.520 0.647 2.959 0.721 -26.666*** 

Time spent on online games 1.546 0.771 1.706 0.865 -8.113*** 

Time spent on online chatting 1.346 0.637 1.932 0.812 -33.411*** 

Time spent on online entertainment 1.525 0.730 1.939 0.825 -22.120*** 

Time spent on online information 1.644 0.683 1.818 0.604 -11.224*** 

Time spent on exercise 2.266 0.789 1.857 0.722 22.443*** 

Time spent on friends meeting  1.945 0.761 1.700 0.761 13.404*** 

Time spent on social networks 1.353 0.655 1.639 0.758 -16.785*** 
Notes: This table shows the descriptive and difference statistics across subgroups. ***p<0.01, **p<0.05, 
*p<0.1. 
 
5.2 Baseline results 

Table 3 presents the regression results of Eq.(1). 

The findings indicate that the time students spent on 

homework, online games, online chatting, and online 

entertainment significant negative correlation with 

creativity. In contrast, time spent on online 

information seeking, exercise, meeting friends, and 

social networks showed a significant positive 

association with creativity. It is important to note that 

the use of a 4-point Likert scale for measuring time 

allocation may potentially introduce two biases. First, 

grouping meaningfully distinct time-use behaviors 

into adjacent categories may reduce measurement 

sensitivity. Second, the relatively coarse nature of the 

scale may fail to capture dose-response relationships. 

This limitation was also mentioned in PISA reports, 

acknowledging that categorical measurement scales 

hinder precise calculation of average time 

expenditure and limit the ability to conduct more 

nuanced investigations into temporal effects (OECD, 

2021). Due to data limitations, we will leave in-depth 

analysis for future research. 

Regarding the control variables, the results 

consistent with previous research (OECD, 2021), 

indicating that boys, younger students, and those 

from socio-economically advantaged backgrounds 

tend to score higher in creativity. In addition, no 

significant correlation found between school 

activities on promoting student social and emotional 

skills (including setting objectives, training, and 

assessment) and adolescent creativity. Two possible 

explanations may account for this finding: (1) 

students’ socio-economic background may largely 

determine the type of school they attend, which in 

turn contributes significantly to variations in 

creativity across schools; (2) according to OECD 

(2021), schools in Suzhou have already made 

substantial progress in fostering social and emotional 

skills, which may reduce the marginal effect of 

further implementation efforts. 
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Table 3 Time use on various extracurricular activities and adolescent creativity 

 

 Baseline model 

Dependent variables β SE t 

Time spent on homework  -0.048 0.011 -4.263*** 

Time spent on online games -0.063 0.015 -4.335*** 

Time spent on online chatting -0.052 0.017 -3.040*** 

Time spent on online entertainment -0.114 0.016 -7.203*** 

Time spent on online information 0.095 0.013 7.461*** 

Time spent on exercise 0.170 0.012 13.640*** 

Time spent on friends meeting  0.029 0.013 2.232** 

Time spent on social networks 0.034 0.015 2.232** 

R2 0.219   

Notes: This table shows the result of the baseline model. ***p<0.01, **p<0.05, *p<0.1. 
 
5.3 Heterogeneity effect 

Table 4 shows the differential effects of 

extracurricular time use on adolescent creativity 

across gender groups. For girls, spending more time 

on homework was associated with lower levels of 

creativity, while greater use of the internet for 

information seeking was linked to higher creativity. 

In contrast, for boys, time spent socializing (such as 

meeting friends and using social networks) was more 

positively associated with creativity compared to 

girls. 

The findings suggest gender difference may 

stem from socially constructed learning tendencies: 

girls are more likely to adhere strictly to academic 

norms, which may lead to more convergent thinking 

patterns, while boys tend to have stronger social 

advantages, gaining cognitive stimulation through 

peer interactions. 

 

 

Table 4 Different effects of extracurricular time use and adolescent creativity across gender 

 

 Girl  Boy 

Dependent variables β SE t β SE t 

Time spent on homework  -0.072 0.017 -4.354*** -0.027 0.015 -1.723* 

Time spent on online games -0.054 0.023 -2.352** -0.076 0.019 -3.909*** 

Time spent on online chatting -0.051 0.024 -2.130** -0.046 0.024 -1.909* 

Time spent on online entertainment -0.127 0.023 -5.581*** -0.101 0.022 -4.558*** 

Time spent on online information 0.131 0.019 7.038*** 0.068 0.018 3.851*** 

Time spent on exercise 0.178 0.019 9.607*** 0.161 0.017 9.472*** 

Time spent on friends meeting  0.012 0.018 0.676 0.041 0.018 2.235** 

Time spent on social networks 0.024 0.022 1.103 0.045 0.021 2.128** 

R2 0.253   0.188   

Notes: This table shows the differential effects of extracurricular time use and adolescent creativity across 
gender. ***p<0.01, **p<0.05, *p<0.1. 
 

Table 5 presents the differential effects of 

extracurricular time use on adolescent creativity 

across cohorts. Specifically, among younger students, 

increased time spent on homework was associated 

with lower levels of creativity. For older students, 

time spent playing online games had a more 

pronounced negative effect. The more time older 

students devoted to online gaming, the lower their 
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creativity levels were, particularly in comparison to 

their younger peers. 

This pattern reflects the asynchronous 

development of cognitive control during adolescence: 

younger adolescents have more limited 

self-regulatory resources, making them more 

susceptible to depletion by structured tasks, whereas 

older adolescents with greater autonomy are more 

vulnerable to distractions from digital media. 

 

 

Table 5 Different effects of extracurricular time use and adolescent creativity across cohort 

 

 Younger Older 

Dependent variables β SE t β SE t 

Time spent on homework  -0.065 0.018 -3.549*** -0.024 0.014 -1.753* 

Time spent on online games -0.091 0.025 -3.699 -0.045 0.017 -2.638*** 

Time spent on online chatting -0.059 0.029 -2.067** -0.049 0.020 -2.394** 

Time spent on online entertainment -0.095 0.026 -3.643*** -0.121 0.019 -6.430*** 

Time spent on online information 0.084 0.019 4.458*** 0.112 0.017 6.515*** 

Time spent on exercise 0.177 0.018 9.638*** 0.157 0.017 9.377*** 

Time spent on friends meeting  0.033 0.019 1.699* 0.022 0.017 1.297 

Time spent on social networks 0.042 0.024 1.747 0.030 0.018 1.631 

R2 0.133   0.126   

Notes: This table shows the different effects of extracurricular time use and adolescent creativity across cohort. 
***p<0.01, **p<0.05, *p<0.1. 
 
5.4 Mediation effect 

Figure 3 presents the direct and indirect effects 

of extracurricular time use on adolescent creativity. 

Specifically, time spent on homework had a 

significant negative effect on creativity, and this 

effect was fully mediated by academic anxiety. In 

addition, time spent on exercise had a significant 

positive effect on creativity, which was partially 

mediated by academic anxiety. Last, time spent on 

online chatting and entertainment had a significant 

negative effect on creativity, and this effect was also 

partially mediated by academic anxiety. 

These findings suggest that educational 

institutions should consider the potential negative 

effects of academic burden on adolescents’ mental 

health when assigning students’ academic tasks. 

Furthermore, schools and parents can support 

adolescents in developing effective time management 

skills, promoting a healthier balance between online 

entertainment and physical activity. In doing so, they 

can help reduce academic anxiety while 

simultaneously fostering greater creativity. 

 

 

 

Figure 2 Time on various extracurricular 

activities and adolescent creativity - the mediation 

effect of academic anxiety 
Notes: This figure shows the result of mediation 
effect. Only statistically significant paths at p < 0.05 
are presented.  
 

Creativity levels differ significantly across 

gender and cohorts (OECD, 2021). The above 
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findings confirm that distinct patterns of 

extracurricular time use serve varying roles for each 

subgroup. To this end, we further examine how the 

impact of extracurricular time use on adolescent 

creativity manifests differently across these groups. 

Figure 3 shows the results of the gender 

heterogeneity analysis. First, girls exhibited greater 

vulnerability to psychological anxiety. Adolescent 

females are known to experience heightened 

hormone sensitivity and social role conflict during 

this developmental stage (Rose & Rudolph, 2006). 

Second, online information search had a significantly 

stronger positive association with creativity among 

girls. Research has shown that females tend to adopt 

more proactive task-completion approaches 

(Deravipor et al., 2022), a tendency that may 

facilitate systematic integration and learning from 

online resources, thereby enhancing creative 

capabilities more effectively. Third, academic anxiety 

mediated the relationship between friend interactions 

and creativity for girls but not for boys. This 

divergence may stem from distinct patterns of peer 

engagement: male peer dynamics are often 

characterized by instrumental rationality, whereas 

female peer relationships are more oriented toward 

emotional reasoning (Gorrese & Ruggieri, 2012). 

Research has consistently shown that females tend to 

form stronger emotional bonds with friends and 

provide more reciprocal emotional support than 

males (Gorrese & Ruggieri, 2012). Female 

friendships typically revolve around conversational 

and emotional exchanges, fostering deeper emotional 

closeness (Verkuyten, 1996), whereas male 

friendships often center on instrumental support and 

lack the same level of emotional intimacy (Smith, 

1997). Our findings support these previous 

observations, demonstrating that girls are more likely 

to derive emotional benefits from peer interactions, 

while boys typically gain practical support from such 

engagements. 

 

 

Figure 3 Time on various extracurricular 

activities and adolescent creativity - gender 

heterogeneity 
Notes: This figure shows the values of coefficients 
with significant differences between girls and boys. 
Only coefficients with significant differences at p < 
0.05 are presented. Coefficients among girls are 
presented above the path line and coefficients among 
boys below the path line. ***p<0.01, **p<0.05, 
*p<0.1. 
 

Figure 4 shows the results of the cohort 

heterogeneity analysis. First, homework had a 

significantly stronger positive association with 

academic anxiety among younger students, possibly 

due to their earlier developmental stage and the 

foundational role of homework in shaping their 

academic identities. Second, the impact of time spent 

on online games was significantly different between 

cohorts: for younger students, increased gaming time 

was more strongly linked to heightened academic 

anxiety, possibly reflecting their weaker 

self-regulation and greater susceptibility to gaming’s 

distracting allure. In contrast, the older students 

experienced a mild positive effect from the same 

activity, a pattern that may stem from their more 

advanced time-management skills, enabling a better 

balance between gaming and academic 

responsibilities. Third, exercise had a more 

pronounced effect on reducing academic anxiety 
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among younger adolescents. This may be attributed 

to the fact that younger adolescents are in a critical 

phase of physical development, where physical 

activity acts as an effective stress reliever. In contrast, 

for older adolescents, who face increasing pressure 

from high-stakes exams, the anxiety-reducing 

benefits of exercise are relatively limited.  

 

 

 

Figure 4 Time on various extracurricular 

activities and adolescent creativity - cohort 

heterogeneity 
Notes: This figure shows the values of coefficients 
with significant differences between younger and 
older cohorts. Only coefficients with significant 
differences at p < 0.05 are presented. Coefficients 
among younger cohorts are presented above the path 
line and coefficients among older cohorts below the 
path line. ***p<0.01, **p<0.05, *p<0.1. 
 
6. Discussion 

Innovative talent is a critical driver of scientific 

advancement and national development, thus 

effectively fostering creativity during adolescence 

has long been a central concern in the field of 

education. Despite the large body of research on 

creativity, empirical research has often overlooked 

the differentiated impact of various types of 

extracurricular activities on adolescent creativity. 

Drawing on data from the OECD’s 2019 Survey on 

Social and Emotional Skills (SSES), this study 

systematically examined the mechanisms through 

which adolescents’ extracurricular time use 

influences their creativity.  

The results revealed that extracurricular time 

use significantly affects adolescents’ creativity. On 

one hand, our findings suggest that academic anxiety 

diminishes adolescents’ creative potential, suggesting 

that schools should evaluate the impact of academic 

stress and implement concrete measures to mitigate it, 

such as assigning homework in a more balanced and 

manageable manner. On the other hand, this study 

highlights the positive contribution of sports. Schools 

are therefore encouraged to promote and broaden 

access to physical exercise opportunities, as they 

foster intrinsic motivation and personal initiative, 

thereby creating an environment more conducive to 

creative development. 

More importantly, this study employed a 

structural mediation model to examine the 

mechanisms through which extracurricular time use 

influences adolescent creativity. Results revealed a 

significant negative association between creativity 

and heightened academic anxiety. A multi-group 

analysis between girls and boys further revealed that 

girls are more vulnerable to academic anxiety, 

whereas boys may benefit more from social 

interaction with peers.  

These finds provide important implications for 

educational practice. For female students, optimizing 

homework design by reducing rote memorization and 

incorporating open-ended inquiry tasks can help 

cultivate divergent thinking. When combined with 

digital literacy training to improve skills in 

information curation and synthesis, this approach can 

also transform internet use into a powerful catalyst 

for innovation. For male students, the introduction of 

systematically designed collaborative learning 

projects that blend social interaction with 

problem-solving—such as interdisciplinary team 

challenges—can enhance the creative benefits of peer 

engagement. This dual-track intervention model 

addresses structural barriers to female creativity 

while leveraging the positive spillover effects of 

male social networks, ultimately promoting more 

equitable ecosystems for creative development. 
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Our study also offers valuable insights into 

educational strategies that utilize cohort-specific 

mechanisms of extracurricular time use to enhance 

adolescent creativity. Drawing on the characteristics 

of neural development during prefrontal cortex 

maturation, we propose a hierarchical intervention 

framework. This framework targets adolescents by 

implementing an intelligent homework system, 

dynamically adjusting homework time, reducing rote 

learning tasks for younger students, and increasing 

physical activities to reduce stress for older students. 

In addition, schools can introduce digital literacy 

curricula that incorporate school-based, gamified 

learning modules, systematically integrating weekly 

playtime and learning time.  

Most research on adolescent creativity has 

focused on developed countries. However, notable 

differences exist between students in developed and 

developing countries. For example, Chinese students 

are frequently perceived as less creative (Wu & 

Albanese, 2013), and the 2022 PISA results similarly 

show that students from developing countries tend to 

score lower in measures of imagination and creativity 

(OECD, 2024). To this end, the present study also 

offers valuable insights for fostering adolescent 

creativity and cultivating innovative talent in 

developing countries.  

 

Conclusion 

Using data from the 2019 Survey on Social and 

Emotional Skills (SSES), this study is the first to 

systematically examine the impact of extracurricular 

time use on adolescent creativity. The findings 

revealed three key insights. First, extracurricular time 

use significantly influenced creativity: time spent on 

homework, online gaming, online chatting, and 

online entertainment was negatively associated with 

creativity, whereas time spent on physical exercise, 

socializing, and engaging in social activities was 

positively associated. Second, the heterogeneity 

analysis identified significant variations in both the 

effects and mechanisms of extracurricular time use 

on creativity across different genders and age cohorts. 

Third, academic anxiety was found to mediate the 

relationship between extracurricular time use and 

creativity, helping to explain these subgroup 

differences. Specifically, the negative effect of 

homework time on creativity was fully mediated by 

academic anxiety, while the effects of exercise, 

online chatting, and online entertainment were 

partially mediated. 

This study has several limitations. First, the 

analysis focused exclusively on Chinese students, 

which may limit the generalizability of the findings 

to other cultural contexts. In cultures that place a 

strong emphasis on academic achievement (such as 

many East Asian societies), academic pressure can 

exacerbate anxiety, potentially influencing creativity 

differently than in other contexts. Cultural norms also 

shape how students cope with academic stress. Some 

cultures promote open emotional expression and 

help-seeking behaviors, while others emphasize 

self-reliance and emotional restraint, which may 

affect how anxiety impacts creativity. Second, the 

measurement of extracurricular time use was 

relatively coarse. More precise and repeated 

assessments would provide a better understanding of 

how adolescents allocate their time. Future research 

should aim to address this limitation by employing 

more detailed tracking methods. 
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