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Abstract: Academic engagement is a key factor in students’ academic success, yet its psychological pathways remain
underexplored in the context of physical activity. This study investigated the relationship between sports participation
and academic engagement, with a focus on the sequential mediating roles of positive affect and life satisfaction. A total
of 1365 Chinese secondary school students (females = 55.09%; mean age = 15.95 years, SD = 1.65) participated in
the study. Participants completed the Physical Activity Rating Scale, the Positive Affect and Negative Affect Scale, the
Satisfaction with Life Scale, and the Academic Engagement Scale. Correlation and mediation analyses were conducted
using Statistical Package for the Social Sciences 23.0 and Hayes’ (2017) PROCESS macro. The results showed that sports
participation positively predicted academic engagement, and this relationship was sequentially mediated by positive affect
and life satisfaction. These findings suggest that physical activity not only benefits students’ emotional well-being but also
promotes their academic involvement. Schools should consider integrating physical activity into educational strategies to
foster both psychological and academic development in adolescents.
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Introduction
Increasing evidence suggests that sports participation as
voluntary involvement in physical (Ling et al., 2022) is
not only beneficial to students’ physical health (Warburton
et al., 2006; Janssen & LeBlanc, 2010) but also contributes
positively to their academic lives (Owen et al., 2022).
Academic engagement, defined as a sustained and positive
involvement in learning activities (Ling et al., 2022), is
a key predictor of academic achievement among children
and adolescents. While sports participation has long been
recognized as beneficial to students’ physical and mental
health (Malm et al., 2019), how it translates into better
academic engagement remains underexplored, especially
in developing countries. It is plausible that this effect
operates through emotional and psychological pathways.
Accordingly, the present study investigates the association
between sports participation and academic engagement
among school children from disadvantaged backgrounds,
with particular attention to the mediating roles of positive
affect and life satisfaction.

Sports participation and academic engagement
Sports participation may serve as a protective factor
that enhances students’ academic engagement by pro-
moting self-discipline, teamwork, emotional regulation,
and a sense of achievement, all of which are associated
with positive youth development outcomes (Bailey et al.,
2013; Fraser-Thomas et al., 2005; Eime et al., 2013).
Specifically, students who regularly participate in sports
are more likely to display higher levels of academic moti-
vation, persistence, and emotional involvement in learning
(Trudeau & Shephard, 2008; Eime et al., 2013).

Previous research indicates that academic engagement
is affected by multiple variables such as grit (Liu, 2020),
family economic status (Aiyu, 2019), parenting styles
(Wang et al., 2018), and teachers’ caring behaviors (Wang
& Min, 2020). Additionally, positive affect (PA), life
satisfaction (LS), and sports participation have all been
shown to contribute positively to academic engagement
(Ling et al., 2022). Grounded in the framework of pos-
itive psychology, this study aims to explore the positive
psychological mechanisms—specifically PA and LS—that
may mediate the relationship between sports participation
and academic engagement among LBC.

Mediating role of positive affect
Positive affect refers to the experience of pleasurable
emotions such as joy, enthusiasm, and contentment,
which reflect an individual’s tendency to experience the
world in an optimistic and energetic way (Watson et al.,
1988). In-school physical activity, would enhance adoles-
cents’ positive affect by promoting feelings of enjoyment,
accomplishment and social connectedness (Eime et al.,
2013; Lubans et al., 2016). For instance, participation
in structured school sports programs provides opportuni-
ties for peer interaction, goal achievement, and physical
mastery, all of which contribute to heightened emotional
states such as happiness and excitement (Bailey et al.,
2009). These positive emotional experiences not only
enhance students’ overall well-being (Willms, 2003) but
also serve as a motivational resource that supports better
learning outcomes.

Empirical studies have shown that positive affect plays
a facilitative role in academic engagement by enhancing
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students’ intrinsic motivation, resilience, and willingness
to invest cognitive effort (Ouweneel et al., 2011; Pekrun
et al., 2002). When students feel emotionally uplifted,
they are more likely to approach learning with enthusiasm
(vigor), persistence, and enjoyment (absorption), which
are core elements of academic engagement (Fredricks
et al., 2004). Therefore, positive affect may function as
a key psychological mechanism linking sports participa-
tion with higher levels of academic engagement among
adolescents.

Mediating role of life satisfaction
Life satisfaction (LS) is defined as a cognitive evaluation
of one’s overall quality of life according to self-determined
criteria (Pavot & Diener, 1993). Unlike transient emotional
states, LS reflects a stable and global judgment about
life circumstances and is considered a core component of
subjective well-being, alongside positive affect (PA) and
negative affect (Lucas et al., 1996; Diener, 1984). While
these components are interrelated, they represent distinct
dimensions of psychological functioning (Pavot & Diener,
2008).

Sports participation enhances LS through multiple
psychological and social pathways (Bae et al., 2024; Gao
et al., 2025). For instance, regular involvement in physi-
cal activity provides opportunities for achieving personal
goals, experiencing competence, building social relation-
ships, and developing a sense of belonging—all of which
contribute to greater life satisfaction (Lyubomirsky & Lay-
ous, 2013; Eime et al., 2013). Aslo, school-based sports
offer adolescents structured contexts for peer interaction,
emotional support, and identity development, which are
key predictors of LS in youth populations (Holder et al.,
2009).

In turn, higher life satisfaction is associated with
greater academic engagement (Datu & King, 2018).
For instance, students with high LS are more likely to
report stronger intrinsic motivation, sustained attention,
and positive attitudes toward learning (Tian et al., 2014).
LS may facilitate engagement by promoting a sense of
personal meaning, reducing stress, and enhancing self-
efficacy in academic contexts (Suldo & Huebner, 2006).
Therefore, LS may function as a psychological mechanism
through which sports participation contributes to students’
increased involvement and persistence in academic tasks.

The chain mediation effect of positive affect and life
satisfaction
Positive emotions are not only indicators of individ-
ual happiness but also key psychological resources that
facilitate personal growth, broaden cognitive repertoires
(Fredrickson, 2004; Fredrickson & Branigan, 2005). They
also strengthen social connections, thereby supporting
long-term development (Fredrickson, 2001). Within the
domain of school-based sports participation, such posi-
tive emotions often arise from experiences of enjoyment,
accomplishment, and social interaction (Eime et al., 2013),
which in turn foster a greater sense of life satisfaction
(Holder et al., 2009).

As two core components of subjective well-being
(SWB), positive affect (PA) and life satisfaction (LS)

would exert complementary and sequential influences
on academic engagement. Specifically, positive emotions
can broaden students’ attention and thinking (Fredrick-
son, 2001), enhance their motivation and self-efficacy
(Ouweneel et al., 2011). These effects would improve
their cognitive evaluation of life circumstances or life
satisfaction. In turn, greater life satisfaction fosters more
persistent and meaningful involvement in academic activi-
ties (Tian et al., 2014). Thus, PA and LS may operate in a
chain mediation model, wherein PA enhances LS, which in
turn promotes academic engagement. These psychological
outcomes, in turn, contribute to greater motivation and
engagement in other life domains, including academics
(Standage et al., 2003). Therefore, school-based sports
may initiate a sequence from PA to LS to academic engage-
ment through the fulfillment of basic psychological needs.

China left behind children
China’s rapid economic growth and urbanization have led
to large-scale rural-to-urban migration, with an estimated
286 million rural workers moving to cities in 2020 (Zhuang
& Wu, 2024). Many migrant workers move individu-
ally rather than with their families, resulting in physical
separation from their children (Lu, 2014). The house-
hold registration system (hukou) restricts rural migrants’
access to public services in cities, forcing many parents
to leave their children behind in rural areas to attend
local schools (Zhou & Cheung, 2017). Rural left-behind
children (LBC), defined as those under 17 left behind
by one or both parents for at least six months in their
registered rural villages, numbered 41.8 million according
to the 2020 national census (Zhuang & Wu, 2024). These
children often experience emotional neglect, insufficient
parental care, and limited access to educational and social
resources, making them a vulnerable population in need
of focused support and intervention. Compared to their
peers, LBC experience greater emotional and behavioral
difficulties, such as lower academic achievement, poorer
peer relationships, and higher levels of depression and
anxiety (Wang & Mesman, 2015).

LBC’s opportunities for sports participation are pri-
marily limited to school physical education classes and
informal activities such as rope skipping, running, or group
games. However, due to the absence of parental care and
emotional support, they are more likely to suffer from
lower levels of life satisfaction and academic engagement
(Wen et al., 2019; Song et al., 2018). Among these
challenges, their academic disengagement is particularly
concerning (Deng & Tian, 2021). Thus, exploring how
sports participation might indirectly enhance their aca-
demic engagement via psychological mechanisms like PA
and LS is of great practical significance.

Goals of the study
The present study explored the effect of sports partic-

ipation on Chinese left-behind children (LBC) and how it
relates to their academic engagement, taking into account
the roles of Positive Affect and Life Satisfaction individ-
ually and in combination. Figure 1 outlines the study’s
conceptual framework. This conceptual model is grounded
in Self-Determination Theory (Deci & Ryan, 2000),
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Figure 1. Theoretical framework of the research

which posits that environments supporting autonomy, com-
petence, and relatedness—such as sports contexts—can
satisfy basic psychological needs, leading to both posi-
tive affect and a more satisfied life. We formulated the
following hypotheses:
Hypothesis 1: Sports participation is associated with
higher academic engagement.
Hypothesis 2: Positive affect plays a mediating role in the
relationship between sports participation and academic
engagement.
Hypothesis 3: Life satisfaction plays a mediating role
in the relationship between sports participation and aca-
demic engagement.
Hypothesis 4: Positive affect and life satisfaction have a
chain mediating role in the link between sports participa-
tion and academic engagement.

Methods

Participants and setting
A random sample of 1365 of 2203 students were identified
as left-behind children (LBC) based on their response to
a screening item indicating that one or both parents had
been working outside the home for at least six consecutive
months. Of this subsample, 613 (44.91%) were boys and
752 (55.09%) were girls, with an average age of 15.95 ±
1.65 years.

Measures
Sports participation
Sports participation was assessed using the revised Phys-
ical Activity Rating Scale (PARS-3) developed by Liang
(1994). This scale included three items (e.g., What forms
of physical activity do you regularly participate in?) that
examine the intensity, duration, and frequency of physical
activity. Participants were asked to rate the three items
from 1 to 5. The total amount of physical activity was
calculated by intensity x (time-1) x frequency, with higher
scores indicating greater levels of physical activity. This
scale has demonstrated good applicability among Chinese
junior high school students (Yan Jun et al., 2020). In the
current study, the internal consistency of PARS-3 scores
α = 0.70).

Positive affect
The Positive and Negative Affect Scale (PANAS; Watson
et al., 1988) was used to assess individuals’ frequencies
of positive and negative affect. The Positive Affect sub-
scale (PA) consists of 10 adjectives (e.g., enthusiastic)
describing PA; the Negative Affect subscale (NA) consists

of 10 adjectives (e.g., upset) describing negative affect.
Each adjective is followed by five options: almost none,
relatively little, moderately, relatively much and extremely
much, rated from 1 to 5, respectively. Each subscale is
calculated separately, with higher total scores on PA indi-
cating a higher frequency of PA and higher total scores
on NA indicating a higher frequency of negative affect.
Evidence of the applicability of the scale to Chinese
adolescents has been provided (Huang Li & Zhongmin,
2003). The coefficient α for PANAS scores this study were
0.90 for PA and 0.91 for NA, respectively.

Life satisfaction
LS was measured using the Brief Multidimensional Stu-
dents’ LS Scale (BMSLSS, Seligson et al., 2003), which
comprises six items addressing, one for each of six
domains of LS: family, school, living environment, friends,
self, and overall. Each item was scored from “1 = very dis-
satisfied” to “7 = very satisfied”. A higher score indicated
a higher level of LS. Previous research has shown that
the scale has good reliability and validity among Chinese
secondary school students (Ye et al., 2014). The internal
consistency coefficient α of the scale in this study was
0.90.

Academic engagement
Academic engagement was measured using the Utrecht
Work Engagement Scale-Student (UWES-S). The ques-
tionnaire was developed by Schaufeli et al. (2002) and
translated and revised by Li and Huang (2010). The
UWES-S contains 17 items, encompassing three dimen-
sions: motivation (e.g., “I am willing to study as soon as I
get up in the morning”), vigor (e.g., “I can keep studying
for a long time and don’t need a break in between”) and
absorption (e.g., “I was immersed in my studies”). Each
item was scored from “1 = hardly ever” to “7 = always”.
The items were summed to create a total score. A higher
total score represented more engagement in learning. Pre-
vious studies have shown that this scale has good reliability
when used with LBC (Xiong et al., 2020). The internal
consistency coefficient α of UWES-S scores the was 0.96
in this study.

Procedure
Ethical approval for this study was obtained from the
Biomedical Research Ethics Committee of Hunan Normal
University, and the study was conducted in compliance
with the Declaration of Helsinki. All participants pro-
vided informed consent individually, with assurances of
anonymity and confidentiality. To protect participants’
privacy, all data were deidentified, and analyses were
conducted on aggregated data.

Statistical analyses
All statistical analyses were performed using SPSS 23.0
(IBM Corp., Armonk, NY, USA). First, the internal con-
sistency of each scale was evaluated using Cronbach’s
alpha coefficients. Descriptive statistics, including the
mean (M) and standard deviation (SD), were calculated
for the continuous variables. Pearson’s correlation analysis
was conducted to examine the relationships among sports
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Table 1. Descriptive statistics and correlation matrix for each variable

M SD 1 2 3 4 5 6

Gender 1.550 0.498 1
Age 15.950 1.650 0.090** 1
Life satisfaction 31.149 7.236 −0.085** −0.030 1
Positive affect 29.075 7.214 −0.138** 0.016** 0.365** 1
Sports participation 8.032 2.914 −0.401** −0.128** 0.153** 0.221** 1
Academic engagement 52.092 13.436 0.012 −0.065** 0.384** 0.426** 0.148** 1

Note. **p < 0.01.

participation, positive affect (PA), life satisfaction (LS),
and academic engagement.

To test the hypothesized mediation and chain medi-
ation models, we used the PROCESS macro for SPSS
developed by Hayes (2017). Specifically, Model 6 was
adopted to examine the separate mediating effects of PA
and LS as well as their sequential mediating role in the
relationship between sports participation and academic
engagement. The significance of the mediating effects
was assessed using the bias-corrected percentile bootstrap
method with 5000 resamples and a 95% confidence inter-
val (CI). A mediating effect was considered significant if
the CI did not include zero (Fang et al., 2012; Mao & Ye,
2021).

Common method deviation test
As this study relied entirely on self-reported data, there
was a potential risk of common method bias (CMB). To
assess the extent of CMB, Harman’s single-factor test was
conducted before the formal data analysis. The results
showed that five factors had eigenvalues greater than 1, and
the first factor accounted for 36.944% of the total variance,
which is below the commonly accepted threshold of 40%.
These findings suggest that common method bias was not
a serious concern in this study.

Results

Descriptive findings and correlation analysis
As shown in Table 1, there were significant positive corre-
lations among the measures of LS, PA, sports participation
and academic engagement (p < 0.01). These relations thus
supported subsequent hypothesis testing.

The predictor variables in each equation were stan-
dardized (converted to Z-scores) to ensure comparability
across variables, facilitate interpretation of coefficients,
and improve numerical stability during model estimation.
Collinearity diagnostics were evaluated given that all vari-
ables were significantly correlated with each other and
could suffer from collinearity problems, causing instabil-
ity in the results. The results showed that the variance
inflation factor VIF (1.0–1.192) was less than 3 or 5 for
all predictor variables and the tolerance (0.861–1.0) was
greater than 0.1, therefore the data did not reflect serious
collinearity problems and could be further tested for chain
mediating effects.

Mediation effects of positive affect and life satisfaction
Controlling for the demographic variables of sex and age,
the PROCESS macro developed by Hayes (2017) was used

to examine the mediating effects of positive affect (PA)
and life satisfaction (LS) in the relationship between sports
participation and academic engagement among left-behind
children (LBC).

As shown in Table 2, sports participation significantly
and positively predicted academic engagement (β = 0.068,
t = 2.582, p < 0.001), supporting Hypothesis 1. It also pos-
itively predicted PA (β = 0.199, t = 6.815, p < 0.001) and
LS (β = 0.073, t = 2.600, p < 0.01). In turn, PA signifi-
cantly predicted LS (β = 0.360, t = 13.899, p < 0.001) and
academic engagement (β = 0.319, t = 12.277, p < 0.001),
while LS also positively predicted academic engagement
(β = 0.271, t = 10.541, p < 0.001).

The significance of the mediating effects was tested
using the bias-corrected percentile bootstrap method with
5000 resamples. As presented in Table 3, the mediating
effect of PA was significant (β = 0.064), with a 95%
confidence interval (CI) of (0.042, 0.088), accounting
for 34.427% of the total effect. Thus, Hypothesis 2 was
supported. The mediating effect of LS was also significant
(β = 0.020), with a 95% CI of (0.005, 0.037), accounting
for 11.696% of the total effect. Therefore, Hypothesis 3
was supported.

Chain mediation effects
Chain mediation effects As shown in Figure 2, the chain
mediating effect of PA and LS between sports participation
and academic engagement was significant (β = 0.019),
with a 95% confidence interval (CI) of (0.013, 0.028),
accounting for 11.111% of the total effect. Therefore,
Hypothesis 4 was supported.

Discussion
This study examined the effects of sports participation on
academic engagement and explored the mediating roles
of positive affect (PA) and life satisfaction (LS) among
Chinese left-behind children (LBC). The findings revealed
a positive association between sports participation and
academic engagement, consistent with previous research
(Owen et al., 2018). These results align with the Eco-
developmental theory (Szapocznik & Coatsworth, 1999),
which suggests that micro-level settings such as sports par-
ticipation can promote learning engagement by mitigating
the adverse effects of parental absence. Sports participa-
tion may help LBC reduce negative emotions, develop
regular exercise habits and grit, and improve cognitive
functioning, thus facilitating their academic engagement
(Xiaoju, 2014). Furthermore, the cultural emphasis on
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Table 2. A chain mediation model between sports participation and academic

Variable
Positive affect Life satisfaction Academic engagement

β SE t β SE t β SE t

Gender −0.136 0.059 −2.316* −0.012 0.056 −0.207 0.221 0.052 4.231***
Age 0.029 0.016 1.786 −0.016 0.016 −1.040 −0.039 0.015 −2.657**
Sports participation 0.199 0.029 6.815*** 0.073 0.028 2.600** 0.068 0.026 2.582**
Positive affect 0.360 0.026 13.899*** 0.319 0.026 12.277***
Life satisfaction 0.271 0.026 10.541***
R2 0.055 0.150 0.256
F 25.551*** 58.485*** 91.393***

Note. *p < 0.05, **p < 0.01, ***p < 0.001. All data has been standardized.

Table 3. Bootstrap analysis of the mediation effect test

Effect BootSE BootLLCI BootULCI Relative mediation effect

Indirect effect 1 0.064 0.016 0.042 0.088 34.427%
Indirect effect 2 0.020 0.012 0.005 0.037 11.696%
Indirect effect 3 0.019 0.008 0.013 0.028 11.111%
Total indirect effect 0.103 0.016 0.072 0.136 60.234%
Direct effect 0.068 29.766%

Note. BootSE, BootLLCI and BootULCI refer to the standard errors. lower and upper 95%
confidence intervals.

Figure 2. The chain mediation model. Note. **p < 0.01 and
***p < 0.001.

perseverance in Chinese society reinforces the positive link
between sports participation and academic engagement.

The mediating roles of positive affect (PA) and
life satisfaction (LS) were supported in this study. PA
was found to partially mediate the relation between
sports participation and academic engagement, consis-
tent with the Positive Activity Model (Lyubomirsky
& Layous, 2013). According to the Broaden-and-Build
Theory (Fredrickson, 2001), PA broadens individuals’
cognitive and behavioral repertoires, helping them build
lasting psychological resources that promote greater life
satisfaction. Additionally, LS also served as a signifi-
cant mediator. Sports participation may enhance LS by
reducing stress and improving overall well-being, which
further encourages proactive learning behaviors. Draw-
ing on Self-Determination Theory (Deci & Ryan, 2000),
sports participation satisfies basic psychological needs
such as autonomy, competence, and relatedness, foster-
ing both PA and LS. The confirmed chain mediation
effect indicates that PA contributes to increased LS, which
in turn facilitates academic engagement. This finding
aligns with positive psychology’s emphasis on the role

of positive experiences in promoting life satisfaction and
adaptive outcomes (Seligman et al., 2005), highlighting
an integrated psychological mechanism whereby sports
participation enhances academic engagement through
sequential improvements in PA and LS.

Together, these results suggest that sports participation
enriches LBC’s psychological resources through enhanced
positive emotions and life satisfaction, thereby increasing
their engagement in academic learning. These insights
underscore the value of fostering sports activities as a prac-
tical intervention to support the academic development
of LBC.

Implications for Practice
When designing school-based interventions to enhance
academic engagement among left-behind children (LBC),
it is important to recognize the mediating roles of positive
affect (PA) and life satisfaction (LS) as key psychologi-
cal pathways. Interventions that aim to promote PA can
help broaden students’ emotional and cognitive repertoires
(e.g., play, exploration, study) and build valuable psy-
chological resources such as resilience and motivation,
which are essential for sustained learning (Denovan et al.,
2019). Our findings support the view that PA significantly
predicts academic engagement and contributes to greater
life satisfaction, both of which facilitate more active and
meaningful involvement in school.

Given these findings, sports participation can serve as
a promising avenue for improving PA, LS, and academic
engagement among LBC. Schools are encouraged to create
more accessible and engaging physical activity opportuni-
ties that foster positive emotional experiences and a sense
of competence and belonging. At the same time, primary
caregivers should be supported and guided to encourage
children’s regular participation in physical activity and
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help them establish healthy lifestyle habits that contribute
to both emotional well-being and academic success.

Limitations of the Study and Suggestions for Further
Research
This study sheds light on the psychological mechanisms
underlying the relationship between sports participation
and academic engagement among left-behind children
(LBC), offering practical insights for enhancing student
engagement through emotion- and well-being-based inter-
ventions. Given these findings, sports participation appears
to be a promising avenue for improving positive affect
(PA), life satisfaction (LS), and academic engagement in
LBC. Schools are encouraged to create more accessible
and enjoyable opportunities for physical activity that foster
positive emotional experiences, a sense of competence,
and social connectedness. Likewise, primary caregivers
should be supported and guided to encourage regular par-
ticipation in physical activities at home, helping children
to cultivate healthy routines that support both emotional
well-being and learning outcomes.

Despite these contributions, the present study has
several limitations. First, all data were collected via self-
report questionnaires, which may be subject to social
desirability bias. Future studies should consider incor-
porating multi-informant approaches (e.g., reports from
teachers or caregivers) to improve data validity. Second,
the sample consisted exclusively of LBC in China, which
may limit the generalizability of the findings to other cul-
tural or social contexts. Cross-cultural studies or research
involving other vulnerable populations would help to test
the robustness of these findings. Third, the cross-sectional
nature of the design restricts conclusions about causality.
Longitudinal or experimental designs are recommended
to better understand the temporal dynamics and causal
pathways involved. Finally, this study focused only on
PA and LS as mediators. Future research may explore
additional psychological or contextual factors (e.g., self-
efficacy, peer support, school climate) to provide a more
comprehensive understanding of how sports participation
affects academic engagement.

Conclusion
We explored the effects of sports participation on academic
engagement among left-behind children (LBC), as well
as the independent and chain-mediating roles of positive
affect (PA) and life satisfaction (LS). The results indicate
that sports participation significantly predicts academic
engagement. Positive affect and life satisfaction both play
significant mediating roles in this relationship. Moreover,
PA and LS jointly form a chain mediating pathway link-
ing sports participation and academic engagement. These
findings underscore the importance of promoting physical
activity and psychological well-being to enhance academic
engagement in LBC.
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