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ABSTRACT: Background: The Teaching Personal and Social Responsibility (TPSR) model in physical education
(PE) has been shown to promote Social and emotional competence (SEC). However, the underlying mechanisms
through which TPSR enhances SEC, particularly in university students within the Chinese context, remain unclear.
This study aims to explore the effects of TPSR and the mediating roles of self-efficacy and grit in improving SEC.
Methods: 71 Chinese university students were in the TPSR group, and 39 in the Traditional Teaching Model (TTM)
control group, assessed before and after a 14-week intervention. The Adapted Social and Emotional Competence Scale
(ASECS), General Self-Efficacy Scale (GSES), and Short Grit Scale (SGS) were used for measurement. A mixed-design
ANOVA assessed TPSR's effects, with post-hoc ¢-tests for pre-post differences and mediation analysis for underlying
mechanisms. Results: The mixed-design ANOVA revealed a significant interaction between time and intervention on
SEC. The TPSR group showed significant improvement from pre-test to post-test (¢ (70) = —2.63, p = 0.011, Cohen’s
d = -0.31), whereas the TTM control group did not (¢ (38) = 1.40, p = 0.170, Cohen’s d = 0.22). The TPSR group also
showed a significant increase in self-efficacy (¢ (70) = —3.67, p < 0.001, Cohen’s d = —0.44), while no change was observed
in the TTM group (¢ (38) = 0.62, p = 0.540, Cohen’s d = 0.10). No significant effects were found for grit (F = 0.342,
p = 0.560). Mediation analysis confirmed that self-efficacy significantly mediated the effects of the TPSR intervention
on SEC (95% CI: 0.0277 to 0.2897). Conclusion: The TPSR intervention led to significant improvements in university
students’ SEC and self-efficacy, with no significant changes observed in grit. Self-efficacy served as a mediator in the
relationship between the intervention and SEC.
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1 Introduction

Social and emotional competence (SEC) encompasses a set of core abilities crucial for individual
adaptation and social development [1]. Among college students, research has consistently demonstrated that
high levels of SEC can positively influence both interpersonal relationships and mental well-being [2,3].
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Consequently, identifying effective interventions to enhance SEC is of paramount importance, as it con-
tributes to overall life satisfaction. Senior researchers such as Shu et al. [3] and Mu et al. [4] have recognized
the significance of physical education (PE) as a pivotal domain for fostering SEC among university students.
Within the context of PE, the Teaching Personal and Social Responsibility (TPSR) paradigm is notable for
its focus on enhancing students’ SEC [5-7]. This model also facilitates the transfer of SEC to other areas
of life, including academic and social environments [8]. Moreover, the TPSR model aligns with China’s
educational policy of “cultivating moral character and social responsibility” (Lide Shuren), which emphasizes
the cultivation of moral character and social responsibility. By enhancing students’ SEC, TPSR supports the
development of responsible, morally conscious individuals, directly contributing to the goals of this policy.
Despite these advancements, cross-cultural research on SEC within PE, particularly in the Chinese context,
remains limited and warrants further exploration.

1.1 Effects of TPSR Intervention on SEC

The TPSR model, developed by Hellison D, is a pedagogical approach designed to promote personal
and social responsibility through physical activities. It aims to foster self-regulation, empathy, and positive
social interactions, which are essential for social and emotional growth [9,10]. According to Social Learning
Theory [11], which posits that individuals learn behaviors through observation, imitation, and reinforcement,
the TPSR model applies this theory by encouraging students to observe prosocial behaviors from teachers
and peers, thereby promoting SEC. Additionally, through reinforcement and self-regulation, TPSR helps
students manage emotions and make responsible decisions, which are key aspects of SEC. A systematic
review and meta-analysis have provided robust support for the positive effects of TPSR on social and
emotional learning (SEL) outcomes in PE, demonstrating significant improvements in students’ self-efficacy,
confidence, emotional intelligence, social skills and prosocial behavior [12]. Moreover, the TPSR model
emphasizes personal responsibility, self-management, social responsibility, and respect for others, creating
a supportive and structured environment for students. This approach aligns with established methods for
cultivating SEC, promoting self-awareness, interpersonal skills, and responsible decision-making. Research
conducted by Gordon et al. has shown that the goal structure of the TPSR model is not only highly consistent
with the SEC framework proposed by the Collaborative for Academic, Social, and Emotional Learning
(CASEL) in the United States but it also results in positive SEL outcomes [6]. This finding aligns with other
literature highlighting the congruence between TPSR objectives and SEC dimensions [13,14]. In practice-
based contexts, an empirical study implementing a 16-week TPSR program across three different school types
found that the program significantly enhanced students’ emotional intelligence [15].

Previous research underscores the effectiveness of the TPSR model in enhancing SEC. However, the
mechanisms driving these outcomes remain insufficiently understood. Elucidating these mechanisms is
crucial for the development of more targeted and efficacious interventions aimed at enhancing SEC.

1.2 The Role of Self-Efficacy
1.2.1 Self-Efficacy and SEC

Existing literature has identified several key factors that support the development of SEC, with self-
efficacy emerging as one of the most prominent. Bandura defines self-efficacy as the core belief in one’s
capacity to accomplish specific tasks, which influences cognitive, behavioral and emotional aspects of
human behavior [16]. This concept suggests that individuals with strong self-efficacy are more likely to have
confidence in their ability to effectively apply SEC, such as empathy, interpersonal skills, and emotional
self-regulation. For instance, research by Mu et al. has shown that self-efficacy significantly contributes to
college students’ ability to regulate their emotions [4]. Individuals with greater confidence in their emotional
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management skills often perform better in emotional regulation, a critical aspect of SEC that emphasizes the
importance of emotional awareness and control. Moreover, one study indicates that higher self-efficacy is
associated with better management of social anxiety and reduced mobile phone addiction, potentially leading
to enhanced overall social and emotional functioning [17]. Additionally, self-efficacy has a strong influence
on university students’ social responsibility by boosting their confidence in engaging in socially responsible
actions, thereby confirming its impact on the social dimension of SEC [18]. Practically, interventions such
as psychodrama have been shown to enhance participants’ self-efficacy, leading to improved SEC and a
reduction in problem behaviors [19]. Based on this literature, self-efficacy is likely a crucial element in
enhancing SEC.

1.2.2 Effects of TPSR Intervention on Self-Efficacy

Significant progress has been made in improving self-efficacy outcomes following TPSR interventions
across diverse settings. These improvements are often attributed to TPSR strategies, such as ensuring a
fair environment, encouraging and praising small successes, and providing direct and specific feedback,
which favor the development of self-efficacy [20,21]. In practical applications, research has found that
the TPSR integrated sports education model significantly enhances the responsibility and self-efficacy of
university students, as evidenced by a 15-week experimental study [22]. Furthermore, athletes who undergo
TPSR interventions demonstrate marked improvements in self-efficacy and prosocial behaviors compared
to those in control groups [23]. Additionally, longitudinal studies by Alcald et al. [24] and Valero-Valenzuela
etal. [25] provide further evidence that TPSR interventions in PE significantly enhance students’ self-efficacy.
Comprehensive reviews also highlight the role of TPSR interventions in fostering positive developmental
outcomes by enhancing responsibility behaviors and self-efficacy [26]. These findings suggest that the
TPSR model effectively bolsters participants™ self-efficacy by creating a supportive and positive learning
environment, enabling individuals to feel more confident and capable when facing challenges.

1.3 The Role of Grit
1.3.1 Grit and SEC

Grit, another potential indicator of SEC, is characterized by Duckworth et al. [27] as a combination of
passion and perseverance toward achieving long-term goals. Hill et al. [28] propose a model of conscientious-
ness that emphasizes investment and accumulation, suggesting that traits like grit can accumulate beneficial
resources through sustained social and emotional efforts, thereby enhancing SEC proficiency. This model
positions grit as integral to the development of core SEC attributes, including adaptability and self-discipline,
underscoring its critical role in cultivating SEC. Empirical studies by Datu et al. [29], Disabato et al. [30], and
Vainio et al. [31] support the positive effects of grit on aspects of academic engagement and well-being, while
further research links grit to essential SEC components, such as resilience and self-regulation [32-34]. Given
perseverance as a key indicator of grit, Bowman et al. [35], Credé et al. [36], and Disabato et al. [30] have
found that perseverance of effort is closely associated with optimal psychological states, which are integral
to SEC. These psychological states foster resilience, emotional regulation, and interpersonal effectiveness,
all of which are key components of SEC. In summary, grit plays a crucial role in fostering perseverance,
resilience, and self-regulation, which are essential for achieving long-term success and well-being, and may
enhance SEC.
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1.3.2 Effects of TPSR Intervention on Grit

Sports fields have long been recognized as effective venues for cultivating students’ grit, offering
opportunities for students to overcome challenges, persist in difficult tasks and develop resilience. The
TPSR model comprises several key responsibility levels, one of which is “Effort”. This level involves trying
hard, focusing on improvement, and persisting through difficult tasks, closely aligning with the persistence
emphasized by grit. Hwang and Nam suggest that enhancing grit includes cognitive approaches encouraging
self-reflection and a growth mindset, behavioral strategies that emphasize deliberate practice and responsible
engagement, and emotional strategies focused on emotional awareness and resilience-building [37]. These
strategies closely align with the TPSR model’s teaching approaches, which aim to develop personal and social
skills through reflection, responsibility, and emotional management.

Traditionally, grit has been viewed as a fixed personal trait. However, recent research in brain devel-
opment, neuroscience, and psychological resources suggests that grit may be teachable and malleable
throughout life [37]. Evidence indicates that the TPSR model significantly fosters perseverance, which
is a key dimension of grit. This is demonstrated by increased effort and determination observed among
participants [38]. Additionally, a pilot study in Norway successfully enhanced grit through a targeted
intervention [39]. This intervention emphasized reflection and deliberate practice methods similar to those
used in TPSR, indirectly suggesting that TPSR could enhance students’ grit.

1.4 Self-Efficacy and Grit

Self-efficacy may serve as a foundation for developing grit. Schmidt et al. [40] reinforce this notion
by positing that self-efficacy is not merely an outcome but a prerequisite for grit. This perspective aligns
with the seminal investigations of Duckworth et al. [27], which suggest that passion and perseverance in
pursuing long-term goals are moderated by an individual’s self-assessment of their competences. Within
the framework of Social Cognitive Theory, Bandura [11] asserts that self-efficacy is a fundamental factor
influencing behavioral outcomes, representing a person’s conviction in their capacity to execute a given
task. Bandura [16] further clarified that self-efficacy can either mobilize or impede effort; individuals with
high self-efficacy are more likely to increase their efforts in challenging situations, resulting in performance
successes. In the educational context, Shao [41] found a positive relationship between self-efficacy and grit,
particularly in classroom management. Students with higher self-efficacy exhibited increased confidence,
patience, and persistence when confronted with complex challenges. Moreover, Sturman et al. [42] showed
a positive relationship between students’ belief in their ability to control their behaviors and emotions, and
their levels of grit. In conclusion, self-efficacy is a crucial component that supports the development of grit
by enhancing confidence and persistence in challenging situations.

1.5 Hypotheses

To the best of our knowledge, no research has directly examined the roles of self-efficacy and grit in SEC
interventions within the field of PE, despite burgeoning evidence suggesting their potential to augment SEC
outcomes [34,43]. This study posits that TPSR interventions may sequentially enhance self-efficacy, which in
turn fosters grit—both factors being essential for the development of SEC. Therefore, based on the existing
literature, the following hypotheses are proposed for this study:

HI. The TPSR intervention will improve participants’ SEC.

H2. Improvements in self-efficacy will mediate the enhancement in SEC brought about by the
TPSR intervention.
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H3. Improvements in grit will mediate the enhancement in SEC brought about by the TPSR interven-
tion.

H4. A chain mediation of improvements in self-efficacy and grit will mediate the enhancement in SEC
resulting from the TPSR intervention.

2 Materials and Methods
2.1 Procedure

The study was conducted by a single instructor who underwent four days of formal TPSR training.
The training covered core TPSR principles, practical implementation strategies, and methods for assessing
students” personal and social responsibility. The instructor also had two years of experience in applying
the TPSR curriculum with university students and conducting related teaching research. In this study,
participants were selected using convenience sampling based on accessibility. The selected classes came from
different academic disciplines within the university, ensuring diversity in terms of gender, age, and academic
background. The instructor provided an overview of the study’s objectives, detailed the TPSR curriculum,
and described the data to be collected. All questionnaires were distributed and collected by professionally
trained researchers to avoid operational errors or data loss. Participants were required to complete relevant
questionnaires before and after the 14-week TPSR intervention. Strict inclusion criteria were applied to
ensure sample representativeness: (1) attend at least 90% of the classes, (2) complete all pre- and post-
intervention questionnaires, (3) accurately complete all scales in the provided booklet, and (4) adhere to the
guidelines for completing the questionnaires.

This study was approved by the Research Ethic Committee of Beijing Normal University-Hong Kong
Baptist University United International College (Ref. No. REC-2024-23). All participants signed the informed
consent in this study. Ethical considerations included ensuring confidentiality and voluntary participation,
with participants free to withdraw from the study at any time without consequence. All data were anonymized
to protect participant privacy. To further ensure fairness between the intervention and control groups,
participants in the control group will be given priority access to the SEC intervention following the study.
Psychological support resources were also made available to mitigate any potential risks.

2.2 Participants

The participants in this study were students from a Sino-foreign cooperative university in southern
China, where tuition fees are relatively high. As a result, most of the students come from families with
relatively higher economic status. Using G*Power (version 3.1.9.7), an a priori power analysis was conducted
with the following parameters: an anticipated effect size of 0.2, a statistical power of 0.8, an alpha level of 0.05,
two groups, and two repeated measurements, assuming a correlation of 0.5 between measures. The analysis
suggested a minimum sample size of 52 participants to achieve a statistical power of 0.81. As this study was
conducted in a teaching environment, randomization was applied at the class level rather than the individual
level to maintain the integrity of the educational setting. In this study, the sample consisted of 155 students
from five classes, as shown in Fig. 1, 90.5% of the students in the intervention group and 86.7% of those in
the control group completed the pre-test. During the study, 5.3% of the intervention group and 5.0% of the
control group withdrew. The post-test completion rates were 85.3% for the intervention group and 81.7% for
the control group. After applying the eligibility criteria, the final analytical sample included 71 participants
in the intervention group and 39 participants in the control group, resulting in retention rates of 74.7% and
65.0%, respectively.
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Initial Sample
155 students from 5 classes

T

Intervention group: Pre-test Control group: Pre-test
3 classrooms (n=95) 2 classrooms (n=60)
Didn't complete pre-test (n=9) Didn't complete pre-test (n=8)
| Withdraw (n=5) | | Withdraw (n=3) |
Not eligible for the criterion Not eligible for the criterion
(n=10) (n=10)
Post-test (n=71) Post-test (n=39)

Figure 1: Number of participants at different time points

All participants self-identified as Han ethnicity through a demographic questionnaire. Additional
information about the two groups, as well as the results of the chi-square test for binary variables (post-
test), are provided in Table 1. The two groups were comparable in terms of sociodemographic characteristics,
including gender, only-child status, student leadership status, place of birth, and grade level.

Table 1: Initial demographic and characteristic profiles of each group

Intervention group (n=71) Control group (n=39)  x2 P

Gender 0.002 0.968
Male 42 24
Female 29 15

Only-child status 1258 0.262
Yes 40 27
No 31 12

Student leader status 0.954 0.329
Yes 8 7
No 63 32

Place of birth 2.155 0.340
Rural 5 1
Town 10 3
City 56 35

Grade 3.743 0.154
Freshman 53 27
Sophomore 18 10

Junior 0 2
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2.3 Measures
2.3.1 Adapted Social and Emotional Competence Scale (ASECS)

This study utilized the ASECS developed by Li for college students, initially created through a collabo-
ration between China’s Ministry of Education and the UNICEF SEL initiative. The adapted version utilizes a
5-point Likert scale ranging from 1 (“not at all”) to 5 (“completely”) and comprised of 25 items, reduced from
the original 32 items. These items are organized into six domains that reflect cognition and management skills
across three areas: the individual (self), interpersonal (others), and the group (collective). Representative
items from Li’s adaptation include “I aspire to be respected by others”, “I am capable of clearing up confusions
with friends by communicating”, and “I can work in concert with peers in group projects”. In this study, the
ASECS demonstrated high internal reliability, with an overall Cronbach’s & of 0.96 and Cronbach’s a values

for the dimensions ranging from 0.71 to 0.89.

2.3.2 General Self-Efficacy Scale (GSES)

GSES [44] was utilized to measure self-efficacy in this study. This scale consists of ten items, each rated
on a four-point Likert scale from 1 (“Strongly disagree”) to 4 (“Strongly agree”). An example item from the
scale is “T can handle whatever comes my way”. The GSES was translated and adapted into Chinese by Zhang
and Schwarzer [45], ensuring its clarity and cultural relevance in diverse settings. The reliability of the scale
in this study was confirmed, with a Cronbach’s « of 0.86.

2.3.3 Short Grit Scale (SGS)

SGS, originally developed by Duckworth et al. [46], was used to assess grit. The Chinese adaptation of
this scale has been translated and validated for use among Mandarin-speaking adolescents [47]. The current
study utilized 8 items from the Chinese version of the scale, which assesses two dimensions: perseverance
of effort and consistency of interests. Responses were recorded using a Likert-type metric ranging from 1
(“strongly inconsistent”) to 5 (“strongly consistent”). Sample items include “I complete what I have started”
and “I sometimes set a goal but later decide to pursue a different one”. The scale exhibited high internal
consistency in this study, with an overall Cronbach’s « of 0.85 and scores of 0.72 for perseverance of effort
and 0.80 for consistency of interests.

2.4 Intervention

The intervention was based on Hellison’s TPSR model [10], was implemented over a period of 14 weeks
during basketball classes. The TPSR sessions were conducted twice a week, with each session lasting 50
min. The TPSR model aims to develop two facets of responsibility: personal responsibility, which focuses
on individual behavior, and social responsibility, which emphasizes interpersonal interactions. The model
is structured into five levels of responsibility, each with specific objectives, as detailed in Table 2. The
daily program format adhered to Hellison’s foundational principles and consisted of five key components:
Relational Time, where the teacher engaged with students to build relationships; Awareness Talks, to outline
the session’s personal and social objectives; a Physical Activity Plan, which integrated the TPSR levels into
each task; a Group Meeting, for discussing the day’s objectives; and Self-Reflection Time, for individual
and group assessment of responsibility levels. Additional strategies, such as the “Accordion Principle” for
adjusting activity duration and “Negotiation” for addressing specific situations, were also employed, as
recommended by Hellison [10].
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Table 2: Details about the five TPSR levels

TPSR level Details
Level 1: Respect for the rights Focuses on the fundamental aspect of social responsibility by
and feelings of others teaching students to do no harm and to proactively recognize the

value in others. This includes controlling temper, appreciating
individual differences, and resolving conflicts peacefully.
Level 2: Participation and effort =~ Emphasizes personal responsibility by encouraging students to
engage fully in activities. This involves self-motivation, staying
on task, and striving to give one’s personal best in all endeavors.
Level 3: Self-direction Builds upon Level 2 by encouraging learners to take on more
accountability for what they are studying. This includes setting
and working toward personal goals, making good decisions, and
working independently.
Level 4: Leadership Focuses on social responsibility by developing leadership skills.
Students are encouraged to show genuine concern for others and
to take on roles like group leader or peer-coach.
Level 5: Transfer “Outside the Embodies the pinnacle objective of the TPSR model, which
gym” entails the transference of competencies and responsibilities
acquired within the initial four tiers to diverse contexts. This
involves both cognitive understanding and behavioral
application of TPSR principles outside of the educational setting.

Ensuring the verification of intervention implementation is crucial for maintaining consistency between
the instructor’s guidance and the standards of Model-Based Practice. Within the TPSR model, this validation
aligns educational practices with the model’s principles, thereby linking student outcomes to the authentic
application of the TPSR model. Hastie et al. [48] underscore the importance of validating practices through
the use of checklists and observation. Thus, to evaluate adherence to the TPSR model during the application
phase, the present study employed the TPSR Implementation Checklist developed by Wright et al. [49]. This
checklist includes four principal questions aimed at assessing the essential elements of TPSR implementation
fidelity. Observations were conducted by two experienced PE instructors, each with over eight years of
teaching experience, over the course of two lessons for the experimental cohort. The checklist’s first question
addresses the objectives covered in the lesson, followed by an inquiry regarding the presence of the five
specific components in the lesson structure. The third question involves selecting from nine instructional
methods suggested by Wright et al. [50] to enhance the quality of TPSR pedagogy. The final question
describes nine specific student behaviors that directly reflect the responsibilities associated with TPSR.
To quantify the fidelity of implementation, this study calculated the average proportions of key features
observed, following the recommendations of Goodyear [51]. The analysis yielded a mean percentage of 85%,
indicating an acceptable level of implementation fidelity for the TPSR model.

In accordance with the definition provided by Tannehill et al. [52], the Traditional Teaching Model
(TTM) was employed as the instructional framework for the control group. This model is characterized
by a general approach to PE, with the curriculum organized around traditional pedagogical features. Each
instructional session comprised an initial warm-up phase, followed by instruction in motor skills and game
strategies. Teams were randomly formed to engage in small-sided games for group competitions.
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2.5 Statistical Analysis

All statistical analyses were performed using SPSS software (version 28.0; IBM Corp., Armonk, NY,
USA), with the significance level set at p < 0.05. The Shapiro-Wilk test assessed the normality of data
distributions, and Levene’s test verified the homogeneity of variances, confirming that Analysis of Variance
(ANOVA) assumptions were met. Independent samples ¢-tests compared baseline differences between the
TPSR intervention and TTM control groups. Harman’s single-factor test was applied to evaluate potential
common method bias, and exploratory factor analysis assessed the underlying data structure. Pearson
correlation analyses examined interrelationships among variables. For the intervention effect analysis, all
variables were analyzed at both the total score and subdimension levels to capture overall changes and specific
impacts. A two-way ANOVA with Time (within-subjects factor) and Group (between-subjects factor) was
conducted, with post hoc t-tests exploring significant interactions and assessing group-specific changes
over time. To explore potential mediating effects, all variables were analyzed as total scores, consistent with
previous literature supporting their overall mediating roles. The Preacher et al. [53] framework was used, and
mediation effects were deemed significant if the 95% confidence intervals (95% CIs) did not include zero.
Missing data were addressed using multiple imputations. A sensitivity analysis was also conducted, and the
results indicated no significant impact on the study’s findings.

3 Results

Table 3 displays all the scores employed in the analyses. Initial comparisons between the groups revealed
no significant differences at the pre-test stage, except for the “social and emotional ‘others’ related dimension”
variable, where the control group scored higher in “Other-Cognition” and “Other-Management” than the
TPSR intervention group. Further analyses did not indicate any statistically significant differences in SEC,
self-efficacy and grit between male and female participants within the TPSR intervention group, both at the
pre-test (SEC: ¢ (69) = —0.53, p = 0.601; self-efficacy: ¢ (69) = 1.00, p = 0.320; and grit: ¢ (69) = —0.60, p = 0.550)
and post-test (SEC: t (69) = —1.28, p = 0.205; self-efficacy: ¢ (69) = 0.81, p = 0.423; and grit: ¢ (69) = -1.03,
p = 0.307). No adverse or unintended effects of the intervention were reported in any group. To evaluate
the presence of common method biases, Harman’s single-factor test [54] was conducted. An exploratory
factor analysis incorporating all variables under investigation (groups, SEC, self-efficacy, and grit) yielded
an unrelated factor solution, from which the number of factors accounting for variance in the variables was
determined. The analysis identified eight distinct factors, with no single factor accounting for a predominant
portion of the covariance among the measures, thus suggesting that common method biases are unlikely to
compromise the validity of the subsequent analyses conducted in this study.

Table 3: Participant score (means and standard deviations) by group on SEC, self-efficacy, and grit measures

TPSR intervention group (M (SD)) TTM control group (M (SD))

Pre-test Post-test Pre-test Post-test
SEC 3.97(0.67) 4.17(0.53) * 4.18(0.44) 4.10(0.37)
SC 4.07(0.78) 4.20(0.64) 4.27(0.53) 4.19(0.54)
SM 3.82(0.69) 4.07(0.61) ** 3.95(0.59) 3.93(0.51)
oC 3.97(0.76) 4.20(0.67) * 4.27(0.55) 4.12(0.51)
OM 3.81(0.73) 4.11(0.68) *** 4.07(0.53) 4.06(0.44)
CC 4.21(0.79) 4.30(0.60) 4.43(0.46) 4.28(0.41) *
CM 3.86(0.89) 4.10(0.66) * 4.08(0.74) 4.03(0.59)
SE 2.85(0.63) 3.10(0.57) *** 2.96(0.67) 2.90(0.52)

(Continued)
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Table 3 (continued)

TPSR intervention group (M (SD)) TTM control group (M (SD))
Pre-test Post-test Pre-test Post-test
grit 3.33(0.58) 3.27(0.47) 3.33(0.47) 3.21(0.48)
POE 3.68(0.75) 3.82(0.65) 3.77(0.58) 3.79(0.62)
COL 2.98(0.73) 2.71(0.72) * 2.89(0.69) 2.64(0.73) *

Note: *p < 0.05, **p < 0.01, ***p < 0.001; SEC = social and emotional competence; M = mean; SD = standard deviation; SC
= self-cognition; SM = self-management; OC = other-cognition; OM = other-management; CC = collective cognition;
CM = collective management; SE = self-efficacy; POE = perseverance of effort; COL = consistency of interests.
Differences within groups (pre-test vs. post-test) were evaluated utilizing the paired samples ¢-test.

3.1 Correlations

Table 4 presents the correlation results obtained at the pre-test phase. The data indicate a positive
correlation between SEC and both self-efficacy and grit. Furthermore, a positive correlation is observed
between self-efficacy and grit.

Table 4: Correlations among SEC, self-efficacy, and grit at base-line

SEC SE grit SC SM OoC OM CC CM POE COL
SECC 1 0.53**  0.51**  0.62** 0.84** 0.80** 0.82** 0.95** 0.89** 0.72** 0.07

SE 1 0.35%*  0.21* 0.5 0.39**  0.52%F 0477 0.51* 0.54** 0.00
grit 1 0.01  0.57** 0.43* 041 0.44* 054 0.76** 0.77**
SC 1 0.41%*  0.41** 0.48** 0.55** 0.41* 037 -0.34**
SM 1 0.7 0.65** 0.73** 0.63** 0.71** 0.16
OoC 1 0.53*  0.73** 0.61** 0.54** 0.12
OM 1 0.72%¢ 0.72%*  0.56** 0.07
CC 1 0.84** 0.63** 0.05
CM 1 0.67** 0.15
POE 1 0.17
COL 1

Note: *p < 0.05, **p < 0.01; SEC = social and emotional competence; SE = self-efficacy; SC = self-cognition; SM
= self-management; OC = other-cognition; OM = other-management; CC = collective cognition; CM = collective
management; POE = perseverance of effort; COL = consistency of interests.

3.2 SEC

A mixed-design ANOVA with a 2 (TPSR intervention vs. TTM control) x 2 (pre-test vs. post-test)
factorial design was conducted to analyze SEC, where time was considered a within-subjects variable and
group was treated as a between-subjects variable. This analysis revealed a significant interaction effect
between time and intervention, F (1108) = 6.28, p = 0.014, with a partial eta squared (?) value of 0.06. Based
on Cohen’s guidelines [55], the effect size in our study is classified as moderate, which aligns with the standard
for partial eta squared (7). Given this significant interaction, separate t-tests were performed for each group
to further explore the differences. For the TPSR intervention group, a significant increase in SEC scores was
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observed from pre-test to post-test, t (70) = —2.63, p = 0.011, with an effect size measured by Cohen’s d of
—0.31. Conversely, the TTM control group did not show any statistically significant change in SEC scores
from pre-test to post-test, ¢ (38) = 1.40, p = 0.170, with a Cohen’s d of 0.22. The progression of SEC over time
is depicted in Fig. 2, and detailed outcomes for each dimension are provided in Table 5.

—&— TPSR intervention group TTM control group

4.2

©
< o
.8 S 41 //.
S g
5% 4
.g S 3.9
3 3.8
Pre-test Post-test

Figure 2: Change in SEC over time

Table 5: Impact of intervention on the dimensions of SEC and grit

SEC Grit
SC SM ocC oM CC CM POE COL
Finter 210  4.01*  674* 515 306 4.03* 091 0.0l

Partial 7> 0.02  0.04 006 005 003 004 00l 0.00
— — *% — * — %% _ — * _ *

Tpsp fprepost —133 2897 242 331 094 -248* -175 259
doohew 016 —0.34 -029 -040 -011 -030 -021 03l
ooy frepos 097 023159 OAl 220 0.60 022 223
doohew 015 004 025 002 035 010 -0.04 0.36

Note: *p < 0.05, **p < 0.01, ***p < 0.00L; SEC = social and emotional competence; Finer = the
interaction effect between group and time, assessed via repeated measures analyses of variance;
tpre-post = represents the isolated t-test conducted between pre-test and post-test assessments;
dconhen! = the Cohen’s d effect size associated with the preceding t-test; SC = self-cognition; SM =
self-management; OC = other-cognition; OM = other-management; CC = collective cognition; CM
= collective management; POE = perseverance of effort; COL = consistency of interests.

3.3 Self-Efficacy

A mixed-design ANOVA with a 2 (TPSR intervention vs. TTM control) x 2 (pre-test vs. post-test)
framework was performed on the average self-efficacy scores. Within this analysis, time was considered a
within-subjects variable, while group was treated as a between-subjects variable. The findings demonstrated
a significant interaction effect between time and the intervention, F (1, 108) = 716, p = 0.009, with a partial
eta squared (#7) value of 0.06, indicating a moderate effect size according to Cohen’s [55]. Based on this
significant interaction, separate ¢-tests were conducted for each group to examine the differences in detail.
For the TPSR intervention group, a significant increase in self-efficacy scores from pre-test to post-test was
observed, t (70) = —3.67, p < 0.001, with a Cohen’s d of —0.44. On the other hand, the TTM control group
exhibited no statistically significant difference in self-efficacy scores from pre-test to post-test, ¢ (38) = 0.62,
p =0.540, with a Cohen’s d of 0.10.
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3.4 Grit

A mixed-design ANOVA with a 2 (TPSR intervention vs. TTM control) x 2 (pre-test vs. post-test)
framework was executed to evaluate the average scores of grit. In this analysis, time was considered a
within-subjects variable, and group was treated as a between-subjects variable. The analysis did not reveal a
significant interaction between time and intervention, F (1,108) = 0.342, p = 0.560, with a partial eta squared
() value of 0.003. Similarly, no significant effect was found for the time factor alone, F (1, 108) = 3.180, p =
0.077, with a partial eta squared (#°) of 0.029. Additionally, the group factor analysis revealed no significant
effect, F (1, 108) = 0.075, p = 0.785, with a partial eta squared (;12) of 0.001. Detailed outcomes for each
dimension are presented in Table 5.

3.5 Mediation Analysis

Given that grit did not show significant improvements in the TPSR intervention experiment, this study
focused solely on examining the potential mediating effects of self-efficacy on the relationship between group
assignment (intervention vs. control group) and changes in SEC from pre-test to post-test. Initially, the
study explored the correlations among changes in these variables, with the findings presented in Table 6.
The results indicated that changes in SEC were significantly correlated with changes in self-efficacy. Based
on these preliminary findings, a mediation analysis was conducted to assess the extent to which changes in
self-efficacy mediated the association between group assignment and alterations in SEC.

Table 6: Associations among group, changes in SEC and self-efficacy

Changes in SEC  Changes in SE

Changes in SEC 1
Changes in SE 0.489** 1
group 0.234* 0.249**

Note: *p < 0.05, **p < 0.01; SEC = social and emotional
competence; SE = self-efficacy.

Utilizing 5000 bootstrap samples, as recommended by Preacher and Hayes [53], a bootstrapping analysis
was conducted to assess the indirect pathway. This analysis examined changes in self-efficacy as a mediator,
indicating that the true indirect effect fell within the bootstrapped 95% CI, ranging from 0.0277 to 0.2897. The
exclusion of zero from this interval indicates that the indirect effect is statistically significant. The mediation
model can be seen in Fig. 3.

Changes in SE

0. 249%% 0. 4594k

Group 0. 120 Changes in SEC

Figure 3: Mediation model of self-efficacy in the relationship between group assignment and SEC. *p < 0.0,
%%
p < 0.001
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4 Discussion

This study investigated the effectiveness of the TPSR in enhancing individuals’ SEC, self-efficacy and
grit. Furthermore, the study explored the mediating role of improvements in self-efficacy and grit on the
enhancement of SEC through TPSR intervention.

The results revealed a significant improvement in participants’ SEC following the TPSR intervention in
the context of Eastern cultures, aligning with existing literature on the positive effects of TPSR on emotional
and social outcomes [10,12]. In the context of China’s educational policies, particularly the emphasis on moral
education and social responsibility, TPSR offers a valuable framework for fostering these core competencies.
By aligning with the national goal of cultivating responsible and morally-conscious individuals, the TPSR
model can play an essential role in improving students’ SEC within China’s educational system. Educators
can utilize these findings to develop practical strategies for fostering students’ social and emotional growth
through PE and to guide future applications across various contexts. Nevertheless, the power distance
between teachers and students may affect teaching methods [56]. We found that the relatively large power
distance in Chinese culture may make it difficult for teachers and students to adapt to the discussions in the
Group Meeting during the implementation of TPSR, which could potentially affect the effect size of the SEC
intervention. In addition, significant gains were observed in all dimensions of SEC within the intervention
group, except for Self-Cognition and Collective Cognition. The lack of improvement in these dimensions
might be attributed to a “ceiling effect’, as the baseline scores for these variables were relatively high. In the
Chinese cultural context, where collective values and self-awareness are deeply ingrained, individuals often
exhibit high initial scores in these areas. This cultural predisposition might contribute to the high initial
scores, thus diminishing the incremental benefit typically observed with TPSR strategies.

Furthermore, the findings of this study indicate that the TPSR intervention significantly enhances
participants” self-efficacy, aligning with previous research that highlights the positive impact of the TPSR
model’s on self-efficacy outcomes in various settings [22,26]. The positive outcomes can largely be attributed
to key TPSR strategies. The “Providing choices and voices” strategy enhances self-efficacy by granting
students decision-making agency, supported by Patall et al.’s finding that providing choices enhances
intrinsic motivation and self-efficacy [57]. The “Opportunities for success” strategy builds confidence by
offering tangible success experiences, reinforcing motivation and persistence [58]. Finally, the “Promoting
leadership roles” strategy fosters responsibility and self-assessment, aligning with Komives et al.‘s research
on the role of leadership in enhancing self-efficacy [59]. These strategies collectively created an empowering
environment that significantly increased self-efficacy in the intervention group.

Conversely, the study found that students’ levels of grit did not demonstrate significant improvement.
This finding suggests that the TPSR model may have a limited impact on grit, or it may indicate that a longer
intervention period is necessary to observe changes in this area. Although TPSR interventions and strategies
for enhancing grit, as proposed by Hwang et al. [37], share many overlapping elements, each approach has a
unique focus and methodology. TPSR primarily emphasizes the development of SEC through sports and a
sense of responsibility, whereas the strategies by Hwang and Nam may focus on individual perseverance and
motivation. Combining both approaches might offer a more comprehensive framework for enhancing grit.
Furthermore, external factors may have influenced the results; participants could have experienced varying
levels of support and challenges outside the intervention, which could have impacted their grit development.
Additionally, the measurement tools used to assess grit might not have been sensitive enough to detect subtle
changes during the intervention period. These findings suggest a need to reassess the intervention design
and measurement methods.

Another key contribution of this study lies in the identification of the mediating role of self-efficacy
in enhancing SEC. Although prior studies have emphasized the predictive role of self-efficacy on SEC [4].
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The potential for enhancing SEC through improvements in self-efficacy remains unclear. This study suggests
that TPSR interventions can effectively increase individual self-efficacy, which in turn contributes to
the enhancement of SEC. Self-efficacy, as an important psychological asset, significantly enhances SEC
by bolstering individuals’ emotional regulation and interpersonal management skills, leading to higher
levels of life satisfaction [60]. Individuals with high self-efficacy are more likely to engage confidently in
social situations [18] and approach emotional challenges with resilience [17]. This confidence encourages
individuals to take initiative, actively collaborate with others, and seek solutions to social and emotional
problems, thereby promoting their social and emotional growth.

5 Limitations

Several limitations of this study warrant discussion. First, the unequal sample sizes between groups
and pre-test differences in the ‘Social and Emotional Others-Related Dimension’ may have compromised
the statistical power and validity of the findings. Future studies should strive for balanced group sizes and
implement rigorous randomization procedures. Second, our findings rely on self-reported data, which are
inherently susceptible to subjective biases. To address this, future research should adopt objective measures
to improve the validity and reliability of findings. Additionally, the lack of blinding strategies may have
introduced experimenter bias, further highlighting the need for blinding methods to enhance scientific rigor.
Third, the study focused solely on short-term effects, leaving the long-term impacts of the TPSR model
on SEC unknown. Follow-up assessments are needed to explore whether these benefits are sustained over
time. Fourth, while our study focused on examining the mechanisms, it did not explore intervention effects
across specific groups. Future research should analyze group-specific effects to provide a more detailed
understanding of the TPSR model’s impact. Lastly, this study did not focus on skill development, potentially
overlooking the benefits of TTM for enhancing technical skills. Future research should combine TTM’s
emphasis on skill development with TPSR’s focus on responsibility and personal growth to provide a more
balanced and comprehensive approach.

6 Conclusions

In summary, the findings of this study have important implications for SEC interventions. Firstly,
TPSR effectively enhances university students’ SEC, which is crucial for their personal growth and mental
health. It also provides valuable insights for PE teachers aiming to improve students’ SEC. Secondly, given
the multitude of models that can be combined with TPSR to improve SEC, understanding the effective
components is crucial. Our data suggest that focusing on self-efficacy could serve as a fruitful avenue for
enhancing SEC, thereby offering practical guidance for TPSR practitioners. Lastly, our research highlights
the importance of cultural and contextual adaptation of TPSR to ensure its effectiveness among Chinese
university students, which holds significant implications for their mental health.
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