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more complex skills later in life, and it exerts a profound 
influence on individuals’ functioning in adulthood [2]. 
Empirical evidence indicates that children with well-
developed social-emotional competence are more likely 
to form harmonious interpersonal relationships, main-
tain better mental health, and achieve higher academic 
performance compared with their peers [3]. In contrast, 
deficits in social-emotional competence are associated 
with increased negative emotional experiences, such as 
anxiety and insecurity, as well as a significantly elevated 
risk of problem behaviors [4]. However, the development 
of social-emotional competence among children world-
wide is currently facing a widespread and pressing chal-
lenge. Data from the United States show that 55%–71% 

Introduction
Social-emotional competence refers to a comprehen-
sive set of abilities that enable individuals to recognize 
and manage their own emotions, establish and maintain 
positive social relationships, and make responsible deci-
sions [1]. It constitutes a critical foundation for early 
childhood development as well as for the acquisition of 
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Abstract
Social-emotional competence plays a crucial role in children’s development. The present study aimed to examine 
the effect of physical exercise on children’s social-emotional competence and to test the mediating roles of 
psychological resilience and self-efficacy in this relationship. Data were collected from 331 children (10.07 ± 1.14 
years) in Guangdong Province, China, through a questionnaire survey assessing physical exercise, psychological 
resilience, self-efficacy, and social-emotional competence. The results showed that physical exercise was a 
significant positive predictor of children’s social-emotional competence. Both psychological resilience and self-
efficacy exerted significant mediating effects between physical exercise and social-emotional competence. 
Specifically, three mediation pathways were identified: (1) the independent mediating effect of psychological 
resilience between physical exercise and social-emotional competence; (2) the independent mediating effect 
of self-efficacy between physical exercise and social-emotional competence; and (3) the chain mediating effect 
of psychological resilience and self-efficacy in the relationship between physical exercise and social-emotional 
competence. These findings elucidate the underlying mechanisms through which physical exercise influences 
children’s social-emotional competence and provide theoretical and practical evidence for promoting social-
emotional competence in children. 
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of surveyed students exhibit substantial shortcomings in 
key dimensions of social-emotional competence, includ-
ing empathy, decision-making ability, and interpersonal 
skills, while 7%–24% of young children demonstrate 
delayed development in social-emotional competence 
[5]. In China, approximately 13.3% of children display 
problem behaviors, which are significantly associated 
with delayed development of social-emotional compe-
tence [6].

Against this backdrop, social-emotional competence, 
as a core competency for children and adolescents in 
the 21st century [7], has attracted increasing attention 
from the global academic community as well as from 
international organizations such as the United Nations 
Educational, Scientific and Cultural Organization [8], 
OECD [9], and the World Bank [10]; Extensive research 
and practice have been conducted on its measurement, 
cultivation, and underlying mechanisms. Neverthe-
less, identifying effective and scalable approaches to 
enhance children’s social-emotional competence—
particularly practical, everyday intervention strate-
gies and their internal mechanisms—remains a central 
challenge in the field. Physical exercise, as a process 
rich in emotional experience, moral development, and 
character building, holds irreplaceable value in culti-
vating children’s social-emotional competence [11, 
12]. Although existing research has revealed the asso-
ciation between physical exercise and social-emotional 
competence, the underlying mechanisms still need 
further clarification. A deeper exploration of these 
mechanisms is crucial for understanding the devel-
opment of children’s social-emotional competence 
and optimizing related intervention strategies. Posi-
tive psychology points out that positive psychological 
qualities are important factors in promoting children’s 
development [13]. As important positive psychologi-
cal qualities related to physical exercise, psychological 
resilience and self-efficacy reflect an individual’s abil-
ity to adapt when facing challenges and their cognitive 
assessment of their own capabilities. Moreover, this 
adaptability often influences an individual’s cognitive 
assessment [14], playing distinct but complementary 
roles in the process of social-emotional development 
[15, 16]. Therefore, this study introduces psychological 
resilience and self-efficacy as mediator variables, con-
structing a serial mediation model to systematically 
reveal the potential pathways between physical exer-
cise and children’s social-emotional competence from 
a positive psychology perspective, with the aim of 
providing theoretical and practical guidance for pro-
moting the development of contemporary children’s 
social-emotional competence.

The relationship between physical exercise and children’s 
social-emotional competence
Mantz conceptualized children’s social-emotional com-
petence as comprising four dimensions: social aware-
ness, self-management, responsible decision-making, 
and interpersonal skills [17]. In existing studies, physical 
exercise can serve as an effective approach to promoting 
the coordinated development of these abilities. First, as 
an important component of social awareness, empathy 
can be significantly enhanced through physical exercise, 
thereby facilitating the positive development of children’s 
social awareness [18]. Second, during physical exercise, 
children are required to continuously cope with negative 
emotional challenges caused by factors such as fatigue 
and failure. This process helps to train and improve their 
emotion regulation ability, thus providing a psychologi-
cal basis for the further development of self-management 
[19]. With respect to decision-making ability, the study 
by Bulger provides an example: children were able to 
autonomously adjust their movement strategies accord-
ing to target distance during throwing practice, reflecting 
the role of physical exercise in promoting decision-mak-
ing and problem-solving abilities [20, 21]. In addition, 
participation in physical exercise helps to enhance cohe-
sion within children’s groups and to build more positive 
interpersonal interaction networks [22]. By improving 
children’s self-control and empathy, physical exercise 
can effectively reduce interpersonal conflicts and thereby 
significantly promote the development of interpersonal 
skills [23, 24].

Based on this, the present study proposes Hypothesis 1: 
Physical exercise positively affects children’s social-emo-
tional competence.

The mediating effect of psychological resilience
One of the mediating mechanisms examined in this study 
is the mediating role of psychological resilience. Psycho-
logical resilience refers to an individual’s ability to adapt 
to change and stress in a healthy and adaptive manner 
[25], It comprises four dimensions: control (the individu-
al’s internal tendency to regulate their own behavior and 
influence the environment), commitment (the tendency 
to actively engage in a group rather than remain isolated 
from it), challenge (the belief that events are changeable 
and that situations should be viewed as opportunities 
rather than threats), and confidence (the individual’s firm 
belief in their own ability to achieve success) [26]. Mar-
shall et al. found, through a one-month exercise inter-
vention, that participants showed significant increases in 
the confidence and commitment dimensions. Moreover, 
individuals who demonstrated greater improvements 
in motor performance during physical exercise exhib-
ited more pronounced enhancements in psychological 
resilience [27], providing evidence that psychological 
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resilience can be acquired and strengthened through 
regular physical exercise [28, 29]. In addition, a signifi-
cant association exists between psychological resilience 
and children’s social-emotional competence, such that 
higher levels of psychological resilience are associated 
with higher overall levels of social-emotional competence 
[30]. Previous studies have shown that psychological 
resilience, as an important predictor of emotion regula-
tion, plays a critical role in alleviating negative emotional 
states in children, including tension, anxiety, and depres-
sion [31], thereby positively influencing children’s self-
management ability. Furthermore, the four-dimensional 
model of psychological resilience (control, commitment, 
challenge, and confidence) corresponds to task perfor-
mance (self-control and perseverance), interpersonal 
skills (sociability), and emotion regulation (optimism) in 
the OECD social-emotional competence framework [32]. 
Individuals with higher psychological resilience tend to 
score higher on task performance dimensions [33], pro-
viding empirical support for the association between the 
two constructs.

Based on this, Hypothesis 2 is proposed: Psychological 
resilience mediates the effect of physical exercise on chil-
dren’s social-emotional competence.

The mediating effect of self-efficacy
Another mediating mechanism examined in this study is 
the mediating role of self-efficacy. Self-efficacy, first pro-
posed by Bandura, refers to individuals’ confidence or 
belief in their ability to achieve specific behavioral goals 
within a given domain [34]. Research has shown that 
physical exercise is an important pathway for enhancing 
self-efficacy. On the one hand, physical exercise posi-
tively predicts self-efficacy by strengthening individuals’ 
physical self-identity [35, 36]. On the other hand, accord-
ing to self-efficacy theory, mastery experiences are the 
core source of self-efficacy [37]. The process through 
which children acquire motor skills and knowledge dur-
ing physical exercise constitutes an important form of 
mastery experience, thereby effectively enhancing their 
self-efficacy [38]. Self-efficacy is not only a core variable 
within the individual motivational system but is also 
regarded as a key factor influencing the development of 

children’s social-emotional competence [39]. Children 
with high self-efficacy demonstrate better communica-
tion skills, problem-solving abilities, and confidence in 
interpersonal interactions, which significantly promote 
the establishment and maintenance of positive inter-
personal relationships [40]. At the mechanistic level, 
self-efficacy, as an important psychological resource for 
coping with social situations, can significantly enhance 
children’s adaptability and regulatory capacity in social 
interactions [41]. When facing stress or challenges, indi-
viduals with higher levels of self-efficacy are better able to 
manage their emotions and respond proactively, thereby 
exhibiting higher levels of social-emotional competence 
[42, 43].

Based on this, Hypothesis 3 is proposed: Self-efficacy 
mediates the effect of physical exercise on children’s 
social-emotional competence.

The chain mediating effects of psychological resilience and 
self-Efficacy
Another mediating mechanism examined in this study is 
the chain mediating effect of psychological resilience and 
self-efficacy. Previous research has shown that psycho-
logical resilience is one of the key factors enhancing self-
efficacy. As an internal resource for coping with stress 
and challenges, psychological resilience helps individuals 
maintain a positive psychological state, thereby strength-
ening their confidence in their own abilities [44]. When 
encountering adversity or challenging situations, chil-
dren with higher levels of psychological resilience tend 
to exhibit greater confidence and perseverance. Such 
positive coping facilitates the acquisition of actual mas-
tery experiences [42, 45]. and these success experiences 
derived from personal effort represent a crucial pathway 
for activating and enhancing self-efficacy [46]. An indi-
vidual’s self-efficacy is dynamically influenced by multiple 
factors, including ability appraisal, perceived task diffi-
culty, effort investment, and past experiences [47]. As a 
protective mechanism, psychological resilience is typi-
cally associated with firm self-beliefs. Individuals with 
higher psychological resilience are more likely to make 
positive evaluations of their own abilities, task difficulty, 
and effort expenditure, thereby further enhancing their 
self-efficacy [48].

Based on this, Hypothesis 4 is proposed: Psychological 
resilience and self-efficacy may jointly play a chain medi-
ating role in the relationship between physical exercise 
and children’s social-emotional competence.

In summary, to examine the mechanisms underlying 
the relationship between physical exercise and children’s 
social-emotional competence, the present study proposes 
a chain mediation model (see Fig.  1) and aims to test 
the following hypotheses: (1) physical exercise signifi-
cantly and positively predicts children’s social-emotional Fig. 1  Conceptual Framework
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competence; (2) psychological resilience and self-effi-
cacy independently mediate the relationship between 
physical exercise and children’s social-emotional compe-
tence; and (3) psychological resilience and self-efficacy 
jointly exert a chain mediating effect in the relationship 
between physical exercise and children’s social-emotional 
competence.

Research methods
Participants
This study employed a convenience sampling method, 
selecting three primary schools from first, second, and 
third-tier cities in Guangdong Province, China, as the 
sample source, covering students from different grade 
levels. The students from the selected schools exhibit 
diversity in basic demographic variables such as gender 
and grade level, ensuring a certain degree of diversity 
in the sample. Data collection was conducted between 
March 1 and March 31, 2025. The inclusion criteria were 
as follows: (1) enrollment as a student in Grades 3 to 6; 
(2) good physical health with no motor impairments; 
and (3) absence of cognitive impairments, with the abil-
ity to accurately understand the questionnaire items and 
instructions. Individuals who did not meet these criteria 
were excluded from the study. A total of 360 children who 
met the inclusion criteria were each administered one 
integrated questionnaire consisting of four scales. After 
data screening (e.g., missing responses and duplicate 
submissions), 29 invalid questionnaires were excluded, 
resulting in a final valid sample of 331 questionnaires, 
with an effective response rate of 91.94%. The average age 
of the subjects was 10.13 ± 1.405 years. Among the par-
ticipants, 179 were boys (54%) and 152 were girls (45%). 
The sample included 70 third-grade students (21.1%), 84 
fourth-grade students (25.3%), 86 fifth-grade students 
(25.9%), and 91 sixth-grade students (27.4%). The ques-
tionnaires were administered in paper-and-pencil format 
and distributed by the research team. Data collection 
took place during self-study periods in a classroom set-
ting. Prior to questionnaire administration, the research-
ers provided participants with a detailed explanation 
of the study purpose, clear instructions for completion, 
and addressed any questions or concerns raised by the 
participants. Each participant was required to complete 
an integrated questionnaire comprising four scales: the 
Physical Activity Rating Scale, the Social-Emotional 
Competence Scale, the Psychological Resilience Scale, 
and the Self-Efficacy Scale. The questionnaire consisted 
of a total of 52 items, with an estimated completion time 
of approximately 8 min.

Before data collection, all researchers received central-
ized training to ensure standardized procedures. During 
the field investigation, researchers supervised the ques-
tionnaire completion process, informed participants of 

relevant study information, and obtained their informed 
consent along with written assent. As the participants 
were minors, written consent was also obtained from 
their legal guardians. In addition, the study protocol was 
reviewed and approved by the Human Research Ethics 
Committee of Guangzhou Sport University (approval 
number: 2024LCLL-72). The questionnaire instructions 
emphasized anonymity, assured participants that there 
were no right or wrong answers, clarified that the data 
would be used solely for scientific research purposes, and 
specified the expected completion time.

Measurement tools
Physical activity rating scale
The study employed the Physical Activity Rating Scale, 
initially developed by Hashimoto et al. (1990) and sub-
sequently adapted into Chinese by Liang Deqing et al. 
[49]. This instrument assesses physical activity across 
three dimensions: intensity, duration, and frequency. 
Each dimension comprises five graded levels. The over-
all physical activity level score is derived from the for-
mula: Activity Level Score = Intensity × (Duration − 1) 
× Frequency. For example, if exercise duration = 4 (score 
of 3), exercise intensity = 4 (score of 4), and exercise fre-
quency = 5 (score of 5), then the physical exercise level is 
calculated as 3 × 4 × 5 = 60. Previous studies have dem-
onstrated that this scale is suitable for use with child pop-
ulations [50, 51]. In the present study, the scale showed 
acceptable internal consistency, with a Cronbach’s α coef-
ficient of 0.705.

Social emotional competence scale
Social emotional competence was measured using the 
Chinese version of the Delaware Social-Emotional Com-
petence Scale [52]. The scale consists of 12 items and 
comprises four dimensions: self-management, interper-
sonal relationships, social awareness, and responsible 
decision-making, with three items in each dimension. 
Responses are rated on a 4-point Likert scale, ranging 
from 1 (“not at all like me”) to 4 (“very much like me”), 
with intermediate options of 2 (“not very much like 
me”) and 3 (“somewhat like me”). The items primarily 
reflect the developmental level of children’s social-emo-
tional competence, including self-management ability, 
interpersonal skills, social awareness, and the ability to 
make responsible decisions. Previous studies have dem-
onstrated that this scale is suitable for use with child 
populations [3, 53]. In the present study, the scale dem-
onstrated acceptable internal consistency, with a Cron-
bach’s α coefficient of 0.724.

Child resilience scale
Psychological resilience was assessed using the Ado-
lescent Psychological Resilience Scale [54], developed 
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by Hu Yueqin and Gan Yiqun. The scale comprises five 
dimensions: positive cognition, goal focus, family sup-
port, interpersonal assistance, and emotion control, 
with a total of 27 items, of which 12 are reverse-scored. 
Responses are rated on a 5-point Likert scale, with higher 
scores indicating higher levels of psychological resilience. 
Previous studies have demonstrated that this scale is suit-
able for use with child populations [55, 56]. In the present 
study, the scale demonstrated acceptable internal consis-
tency, with a Cronbach’s α coefficient of 0.701.

Self-efficacy scale
Self-efficacy was evaluated using the Chinese version of 
the General Self-Efficacy Scale (GSES), revised by Wang 
Caikang et al. (2001) [57]. The scale does not distinguish 
between dimensions and consists of 10 items. Responses 
are rated on a 4-point Likert scale, ranging from 1 (“com-
pletely inconsistent”) to 4 (“completely consistent”), with 
higher scores indicating higher levels of self-efficacy. Pre-
vious studies have demonstrated that this scale is suit-
able for use with child populations [58, 59]. In the present 
study, the scale showed good internal consistency, with a 
Cronbach’s α coefficient of 0.851.

Data processing
Data analysis was performed using SPSS 26.0 for Pearson 
correlation analysis and the PROCESS macro for media-
tion effect testing. Confirmatory factor analysis (CFA) of 
the questionnaires was conducted using Amos 29.0.

Research results and analysis
Common method bias test
As data in the present study were collected using self-
report measures, the potential for common method vari-
ance (CMV) could not be ruled out. Therefore, necessary 
procedural controls were implemented during data col-
lection, such as informing participants in the question-
naire instructions that the survey was anonymous and 
that the data would be used solely for scientific research. 
In addition, some questionnaire items were reverse-
scored. To assess common method bias, Harman’s single-
factor test was conducted. The results of the unrotated 
exploratory factor analysis (EFA) indicated that 15 factors 
with eigenvalues greater than 1 were extracted, and the 
first factor accounted for 17.087% of the total variance, 

which is below the critical threshold of 40%. Further-
more, this study used AOMS software to conduct a sin-
gle-factor confirmatory factor analysis to test common 
method bias (CMB). In this analysis, all measurement 
items were forced to load onto the same latent factor, and 
the model was treated as a constrained model to evalu-
ate the presence of a single method factor. The results 
showed that the fit of the single-factor model did not 
meet good fit criteria (see Table 1), indicating that a sin-
gle factor could not explain the covariance relationships 
between the observed variables. This result suggests that 
the data were not dominated by a single method factor, 
thus supporting the conclusion that there is no severe 
common method bias in this study.

Descriptive statistics and correlation analysis of variables
As shown in Table 2, the correlation coefficients among 
physical exercise, psychological resilience, self-efficacy, 
and social-emotional competence were all positive and 
statistically significant. Among these variables, physical 
exercise showed the strongest correlation with social-
emotional competence (r = 0.426). The correlation 
between self-efficacy and social-emotional competence 
was slightly lower (r = 0.422). Psychological resilience was 
moderately and positively correlated with self-efficacy 
(r = 0.271) and social-emotional competence (r = 0.292), 
while physical exercise was also moderately and posi-
tively correlated with psychological resilience (r = 0.247) 
and self-efficacy (r = 0.297).

These results provide preliminary evidence suggest-
ing that psychological resilience and self-efficacy may 
play mediating roles in the relationship between physical 
exercise and children’s social-emotional competence.

Mediating effects of resilience and self-efficacy
The present study employed standardized data and uti-
lized the PROCESS macro (Model 6) developed by Hayes 
in SPSS to construct and test the serial mediation model. 
The path coefficients are presented in Fig. 2. As shown in 
Table 3, the overall regression model was significant (R² 
= 0.18, F = 72.82, p < 0.001). The mediation effects were 
tested using 5,000 bootstrap samples, and bias-corrected 
(BC) 95% confidence intervals were generated. The 
results indicated that the total effect of physical exercise 
on social-emotional competence was 0.43. Path analysis 
revealed that physical exercise positively predicted psy-
chological resilience (β = 0.25, t = 4.63, p < 0.001), self-
efficacy (β = 0.25, t = 4.60, p < 0.01), and social-emotional 
competence (β = 0.30, t = 6.15, p < 0.001). Psychological 
resilience positively predicted both self-efficacy (β = 0.21, 
t = 3.96, p < 0.001) and social-emotional competence 
(β = 0.14, t = 2.79, p < 0.01), while self-efficacy positively 
predicted social-emotional competence (β = 0.30, t = 5.92, 
p < 0.001). All regression equations reached statistical 

Table 1  Model Fit Indices
Fit Index Model Value Criterion
x2/df 3.034 < 3.000, good fit
CFI 0.457 > 0.900, good fit
TLI 0.435 > 0.900, good fit
IFI 0.463 > 0.900, good fit
RMSEA 0.089 < 0.080, good fit
SRMR 0.092 < 0.080, good fit
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significance. Furthermore, the explained variance (R²) for 
each regression model was as follows: physical exercise 
explained 6% of the variance in psychological resilience 
(R² = 0.06, F = 21.45, p < 0.001); physical exercise and 
psychological resilience together explained 13% of the 
variance in self-efficacy (R² = 0.13, F = 24.44, p < 0.001); 
and physical exercise, psychological resilience, and self-
efficacy jointly explained 29.4% of the variance in social-
emotional competence (R² = 0.294, F = 45.42, p < 0.001).

Analysis of mediation effects
The results in Table  4 indicated that the total indirect 
effect was 0.121 (95% CI: 0.067, 0.189), suggesting that 
the serial mediation model involving psychological resil-
ience and self-efficacy was supported. After including 
psychological resilience and self-efficacy, the direct effect 
was 0.304 (95% CI: 0.207, 0.402), indicating that psy-
chological resilience and self-efficacy partially mediated 
the relationship between physical exercise and social-
emotional competence. The total indirect effect (0.121) 
accounted for 28.52% of the total effect (0.426). Specifi-
cally, the mediation effect consisted of three pathways: 
(1) indirect path 1 (physical exercise → psychological 
resilience → social-emotional competence), (2) indi-
rect path 2 (physical exercise → self-efficacy → social-
emotional competence), and (3) indirect path 3 (physical 
exercise → psychological resilience → self-efficacy → 
social-emotional competence). The effect sizes of these 
three paths were 0.034, 0.072, and 0.015, accounting for 
7.96%, 16.94%, and 3.62% of the total effect, respectively. 
The bootstrap 95% confidence intervals for all three indi-
rect paths did not include zero, indicating that all media-
tion effects were statistically significant. These findings 
support Hypotheses 2, 3, and 4.

Discussion
The impact of physical exercise on children’s social-
emotional competence
The findings indicate that physical exercise has a signifi-
cant direct effect on children’s social-emotional com-
petence, thereby supporting Hypothesis 1. Physical 
exercise contributes to the enhancement of children’s 
social-emotional competence through four interrelated 
pathways: emotion regulation, cognitive decision-mak-
ing, interpersonal interaction, and social awareness. 
First, physical exercise provides rich emotional experi-
ences that facilitate the development of children’s emo-
tion regulation abilities. Neuroimaging research has 
shown that long-term, systematic physical exercise pro-
motes increased cortical thickness in the rostral anterior 
cingulate cortex of both cerebral hemispheres, thereby 
optimizing emotion regulation strategies and effectively 
alleviating negative emotions such as anxiety and tension 
[60, 61]. Second, physical activity enhances children’s Ta
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brain structure and cognitive executive functioning. 
Zimmermann reported that physical exercise not only 
improves children’s motor decision-making abilities in 
sports-related contexts but also transfers to everyday 
life, enhancing the quality of information processing and 
responsible decision-making [62]. In addition, group 
games and competitive activities in physical exercise 
provide children with abundant opportunities for verbal 
and nonverbal interaction, promoting the development 
of interpersonal communication and cooperation skills, 
facilitating the establishment of positive interpersonal 
relationships, and enhancing social adaptability [63]. 
More importantly, physical exercise significantly pro-
motes children’s social awareness, defined as the ability 
to understand and empathize with others’ perspectives. 
Systematic reviews have shown that sports-based inter-
ventions significantly enhance children’s prosocial behav-
iors, including cooperation, empathy, and altruism, with 
particularly pronounced effects observed in team-based 
activities [64]. For example, cooperative sports games 
and role-rotation settings enhance children’s sensitivity 
to others’ intentions and emotions, thereby fostering the 
development of empathy [65].

In summary, physical exercise not only strengthens 
children’s self-regulation and cognitive decision-making 
abilities but also promotes the development of social 
awareness through enriched interactive contexts, ulti-
mately enhancing overall social-emotional competence. 
These findings provide multi-level empirical support for 
physical exercise as an effective pathway for promot-
ing the comprehensive development of children’s social-
emotional competence.

The independent mediating effect of psychological 
resilience
The results indicate that psychological resilience plays 
a significant mediating role in the relationship between 
physical exercise and children’s social-emotional 

competence, thereby supporting Hypothesis 2. This 
finding suggests that physical exercise not only directly 
enhances children’s social-emotional competence but 
also exerts an indirect effect by improving psychological 
resilience. Specifically, physical exercise is significantly 
and positively associated with psychological resilience, 
and psychological resilience is also significantly and posi-
tively related to social-emotional competence, which is 
consistent with previous research findings [66, 67]. As a 
protective psychological resource that helps individuals 
cope with external stressors and internal conflicts, psy-
chological resilience is closely related to health-promot-
ing behaviors such as physical exercise [68]. Regular and 
well-structured physical activity contributes to enhanced 
functional connectivity between key brain regions, such 
as the prefrontal cortex and the limbic system [69], 
thereby improving children’s emotion regulation and 
behavioral control when facing stress or failure. This pro-
cess provides strong support for the “self-management” 
dimension of social-emotional competence. In addition, 
Maddi noted that psychological resilience is closely asso-
ciated with hardiness personality traits [70], and physical 
exercise represents an important pathway for fostering 
the development of such traits [71]. Repeated exposure 
to failure, challenge, and physical fatigue in sports con-
texts encourages children to gradually develop core 
dimensions of resilience, including control, commitment, 
challenge, and confidence. This development helps chil-
dren demonstrate more effective coping strategies when 
confronted with interpersonal conflict or emotional fluc-
tuation [72], leading to more positive outcomes across 
social-emotional domains such as emotion regulation, 
interpersonal skills, and responsible decision-making. 
Previous studies have also shown that individuals with 
higher psychological resilience are more likely to main-
tain an optimistic attitude and engage in positive com-
munication during peer interactions, and to exhibit 
greater tolerance and empathy when facing divergent 

Fig. 2  Chain Mediation Model of Physical Exercise and Social-Emotional Competence
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opinions or group pressure [73], These characteristics 
provide a solid psychological foundation for the develop-
ment of the social awareness dimension of social-emo-
tional competence.

Therefore, by activating children’s internal psychologi-
cal resilience resources, physical exercise facilitates coor-
dinated development in emotion management and social 
interaction, ultimately promoting social-emotional com-
petence in a comprehensive manner.

The independent mediating effect of self-efficacy
The results indicate that self-efficacy plays a significant 
mediating role in the relationship between physical exer-
cise and social-emotional competence, thereby support-
ing Hypothesis 3. On the one hand, physical exercise is 
significantly and positively associated with self-efficacy; 
on the other hand, self-efficacy is also positively related 
to social-emotional competence, which is consistent 
with previous findings [42]. First, regular participation 
in physical exercise not only significantly enhances chil-
dren’s self-efficacy related to physical abilities but also 
exerts a positive influence on general self-efficacy in 
behaviors such as self-protection and coping with risky 
situations [74]. In particular, when children demonstrate 
motor abilities superior to those of their peers during 
physical exercise, these abilities serve as mastery expe-
riences that promote the development of self-efficacy 
[75]. At the same time, the sense of pride derived from 
daily social interactions and activities further strength-
ens psychological motivation. Driven by this intrinsic 
motivation, children are more likely to engage actively in 
physical exercise, exhibiting greater goal persistence and 
autonomy, which contributes to the improvement of the 
“self-management” dimension of social-emotional com-
petence. Second, self-efficacy provides essential social 
and emotional support during children’s development. 
According to self-efficacy theory, individuals are prone 
to experience negative emotions such as anxiety, ten-
sion, and fear when confronted with difficulties, whereas 
higher self-efficacy effectively inhibits these negative 
emotional responses and facilitates more adaptive cop-
ing capacities [76]. This process directly contributes to 
the development of responsible decision-making. Third, 
high levels of self-efficacy offer children a positive sense 
of self-identity, helping them regulate conflicts and stress 
in social behavior, enhancing confidence in interpersonal 
interactions, and enabling greater initiative and adapt-
ability in interactions with others, thereby promoting 
the development of interpersonal skills [77]. In addi-
tion, children with higher self-efficacy are more likely to 
develop positive attributional styles, demonstrate greater 
understanding of others’ emotions and perspectives, and 
exhibit stronger empathy and social responsibility within 
group contexts [65]. Such children not only show better Ta
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emotion regulation but are also more attentive to others’ 
needs and responses, allowing them to integrate more 
effectively into social situations.

Therefore, children can enhance their self-efficacy 
through physical exercise and, in turn, exhibit higher lev-
els of social-emotional competence.

The serial mediating effect of psychological resilience and 
self-efficacy
The present study found that physical exercise posi-
tively influences children’s social-emotional competence 
through the chain mediating effects of psychological 
resilience and self-efficacy, thereby supporting Hypothe-
sis 4. This finding further elucidates the pathway through 
which physical exercise enhances children’s social-emo-
tional competence by strengthening internal psycho-
logical resources. Psychological resilience, as an adaptive 
capacity developed by individuals in the face of adversity, 
is significantly and positively associated with self-efficacy 
[78]. Research has shown that when individuals encoun-
ter challenges, psychological resilience helps them iden-
tify solutions under pressure and strengthen self-beliefs 
through repeated successful experiences [79]. Navickienė 
further indicated that a virtuous cycle exists between 
psychological resilience and self-efficacy. Psychological 
resilience cultivated through overcoming challenges and 
difficulties can effectively enhance self-efficacy; the more 
frequently individuals overcome adversity, the stronger 
their psychological resilience becomes, and each suc-
cessful breakthrough reinforces the belief of “I can do it,” 
thereby leading to higher levels of self-efficacy [80].

Therefore, the chain mediating mechanism of psy-
chological resilience and self-efficacy clearly reveals 
the pathway through which physical exercise exerts a 
deeper influence on social-emotional competence. Physi-
cal exercise not only directly improves children’s social-
emotional competence but also gradually enhances 
psychological resilience, which in turn strengthens self-
efficacy, ultimately promoting the overall development of 
children’s social-emotional competence.

Limitations
This study has several limitations. First, the research 
design was cross-sectional, which may limit the strength 
of causal inference. Future research could employ a lon-
gitudinal design with multiple time points to explore 
the dynamic changes and temporal relationships among 
the variables, thereby providing a more robust basis for 
causal inferences regarding the mediation pathways pro-
posed in this study. Second, this study examined only two 
mediating variables—psychological resilience and self-
efficacy—in the relationship between physical exercise 
and children’s social-emotional competence. Whether 
other potential mediators exist remains to be verified Ta
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in future research. Third, data were collected using self-
report measures, which may involve a certain degree of 
subjective bias. Future studies could combine self-reports 
with ratings from others to enhance the objectivity and 
reliability of the data. Fourth, this study selected children 
from Guangdong Province, China, as the participants. 
Due to the influence of local educational and socio-cul-
tural contexts, the applicability of the findings to other 
regions or backgrounds may be limited. Future research 
should involve samples from multiple countries and dif-
ferent contexts.

Conclusions
Based on a cross-sectional study of children in Guang-
dong Province, China, this study constructed a chain 
mediation model to examine the relationship between 
physical exercise and children’s social-emotional com-
petence. The findings provide theoretical support and 
practical evidence for the cultivation of children’s social-
emotional competence. The main conclusions are as fol-
lows: (1) physical exercise positively predicts children’s 
social-emotional competence; and (2) psychological 
resilience and self-efficacy play a chain mediating role in 
the relationship between physical exercise and children’s 
social-emotional competence.
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