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Background: Elective physical education (EPE) is a key curricular reform in China,
yet evidence on its influence on high school students’ core competencies in
physical education (CCPE) remains limited. This study examined whether EPE
was associated with greater pre–post improvements in CCPE among Chinese
high school students.
Methods: A quasi-experimental, school-level allocated, parallel-group
pretest–posttest design was conducted with 196 Grade 11 students in
Chongqing, China. The intervention group received EPE, and the control
group continued conventional PE. CCPE was assessed using the Core
Competencies in Physical Education Evaluation Scale for High School Students.
Intervention effects were tested using a 2 (time) × 2 (group) mixed-design
repeated-measures ANOVA.
Results: Significant time × group interactions were observed for overall CCPE
and all three domains (athletic ability, health behaviors, and sport morals),
indicating small but consistent differential pre–post gains favoring EPE relative
to conventional PE in students’ self-reported (perceived) competencies.
Conclusion: Under routine school conditions, EPE was associated with
small improvements in students’ CCPE as measured by self-report. Given the
quasi-experimental design, findings should be interpreted as associations, and
residual confounding cannot be ruled out even with baseline equivalence.
Future studies should incorporate longer follow-up and objective or
observational outcomes.
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China, core competencies in physical education, elective physical education, high school
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Introduction

Core competencies in physical education (CCPE) are recognized as culturally
contingent. In recent years, this competency-based orientation has been incorporated into
national PE standards in multiple countries. For example, the U.S. National Standards for
Physical Education define CCPE as “the ability and confidence to engage in a variety of
physical activities across multiple environments that promote the healthy development
of the whole person” (SHAPE America - Society of Health Physical Educators, 2024).
Similarly, the Australian Physical Education Curriculum defines CCPE as “the capacity
of individuals to access, comprehend, and apply information to maintain and enhance
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health and wellbeing” (Australian Curriculum Assessment
Reporting Authority [ACARA], 2012). Although these frameworks
share broad emphases (e.g., participation, health, and socio-moral
development), definitions and assessment practices remain
context dependent, underscoring the need for evidence generated
within specific curriculum systems to inform implementation
and scale-up.

In China, the General Senior High School Physical Education
Curriculum Standards (2017) and the Physical Education
Curriculum Standards for Compulsory Education (2022) position
disciplinary core competencies as central to the educational value
of PE. The standards emphasize that students develop these
competencies progressively through PE learning, encompassing
values, dispositions, and key capabilities. Within this policy
framework, CCPE comprises three interrelated domains: athletic
ability (AA), health behaviors (HB), and sport morals (SM).
AA refers to the integrated expression of physical fitness,
technical-tactical proficiency, and psychological readiness in
physical activity and is regarded as foundational to movement
performance. HB reflects the capacity to maintain and enhance
physical and mental wellbeing while adapting to environmental
demands. SM concerns the behavioral norms and ethical principles
guiding sport participation, together with the value orientations
and dispositional qualities cultivated through sporting practice
(Ministry of Education of the People’s Republic of China., 2018,
2022).

CCPE are widely viewed as a key indicator of achieving PE
objectives and an important lever for curriculum reform and
quality improvement (Hogan et al., 2023; Carl et al., 2022).
Empirical studies suggest that stronger CCPE is associated with
more positive attitudes toward PE and sport, greater interest in skill
development, and higher participation in physical activity (Mazzoli
et al., 2024). CCPE has also been linked to healthier lifestyle patterns
and more adaptive self-regulatory processes in PE, such as goal-
setting, planning, and self-monitoring (Giblin et al., 2014; Ma
et al., 2024; Wang and Chen, 2022). Collectively, CCPE can be
conceptualized as both a curricular outcome and a proximal set of
capacities shaping students’ engagement and learning trajectories
in PE.

PE is a central vehicle for developing CCPE, providing
curriculum-aligned contexts in which students can build AA, HB,
and internalize SM (Wijaya et al., 2025). Consistent participation
in PE is also associated with competencies that support lifelong
physical activity and both physical and mental health (Mahindru
et al., 2023; Piñeiro-Cossio et al., 2021). However, PE is
implemented through diverse instructional organizations and
pedagogical approaches, and features such as student choice,
grouping structures, practice progression, and feedback may
shape AA-, HB-, and SM-related outcomes in different ways—
highlighting the importance of examining curriculum models that
systematically vary these learning opportunities.

Furthermore, elective physical education (EPE) has been
proposed as a curriculum-organization approach to support
the multidimensional development of CCPE. In contrast
to conventional, teacher-directed PE, EPE institutionalizes
meaningful choice by allowing students to enroll in an interest-
aligned sport module for a sustained period, which has been

linked to greater engagement, skill learning, and motivational
benefits when implemented with fidelity (Gao, 2025; O’Connor,
2022; Hernando-Garijo et al., 2021). Emerging comparative
evidence also suggests potential advantages for health-related
outcomes and athletic ability relative to traditional formats
(Qianqian et al., 2023). Conceptually, these features align
with autonomy-supportive pedagogy and may better support
students’ autonomy needs, with downstream implications
for broader CCPE development (Fernandez-Rio and Iglesias,
2024). In this study, EPE refers to a timetabled, curriculum-
aligned elective structure within mandatory PE in Chinese
upper-secondary schools, where students choose from parallel
sport modules and are taught in cross-class elective groups
rather than fixed homeroom classes. This institutionalized
arrangement differs from more loosely defined “choice-based”
approaches that primarily involve within-class task choice or
extracurricular options.

Despite growing interest, the evidence base on EPE
remains limited in three key respects. First, most studies
are cross-sectional or descriptive, offering limited leverage
for judging whether EPE is associated with greater growth
in CCPE than conventional PE. Second, prior work has
focused mainly on readily quantifiable outcomes (e.g., AA,
fitness, or participation), with comparatively less attention
to HB and SM—both central to China’s CCPE framework
and policy priorities (Dai et al., 2022). Third, even when
elective or choice-based models are examined, the instructional
mechanisms linked to multidimensional CCPE development
are often assumed rather than explicitly theorized or
tested. Collectively, these gaps leave uncertainty for schools
implementing EPE amid ongoing curriculum reform and limit
evidence-informed scale-up.

Self-Determination Theory (SDT) provides a useful framework
for articulating how EPE may be associated with AA, HB, and
SM. SDT posits that autonomy, competence, and relatedness
support foster internalized motivation and adaptive learning and
behavioral outcomes (Ryan and Deci, 2000). In an EPE context,
meaningful sport choice can support autonomy, structured practice
and feedback can support competence (most directly relevant to
AA), and stable elective groups with cooperative tasks can support
relatedness through belonging and mutual accountability (relevant
to SM). Together, these need-supportive experiences may also
promote the internalization of health-oriented values and self-
regulatory skills that underpin HB.

China’s recent PE curriculum reform has mandated elective
courses at the high school level, yet evidence on the real-world
effectiveness of EPE in Chinese high schools remains limited.
Using a quasi-experimental, school-level pretest-posttest design
with a conventional PE comparison group, we examined whether
EPE is associated with greater improvements in (a) overall CCPE
and (b) each CCPE domain (AA, HB, and SM). Guided by SDT
and prior research on choice-based PE, we hypothesized that
students receiving EPE would show larger gains in overall CCPE
and in each domain, with potentially varying magnitudes across
domains. This study provides policy-relevant evidence to inform
the implementation and refinement of EPE within China’s ongoing
curriculum reform.
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TABLE 1 The participants.

Group Intervention

group

Control

group

Male (N) 48 51

Female (N) 46 51

Methods

Research design

This study employed a quasi-experimental, school-level
allocated, parallel-group pretest–posttest design. One public
high school implemented an EPE program for 12 weeks, while a
comparable public high school continued conventional PE. CCPE
(overall and three domains: AA, HB, and SM) was assessed via
standardized questionnaires at pretest and posttest. Intervention
effects were examined using a 2 (time: pretest vs. posttest) × 2
(group: EPE vs. control) mixed-design repeated-measures ANOVA.
Given the non-randomized, school-level allocation, findings are
interpreted as associations rather than definitive causal effects.

Participants

A total of 196 Grade 11 students participated. The intervention
group comprised 94 students from Bashu High School in
Chongqing (48 male, 46 female), and the control group comprised
102 students from Chengnan High School (51 male, 51 female)
(Table 1). Eligibility criteria required that students be able
to participate fully in routine PE classes. Both schools are
public urban high schools located in Chongqing and follow
the national senior high school curriculum standards, including
regular PE class arrangements. Both schools are under the same
municipal education administration and implemented comparable
PE timetables and curriculum standards, providing a pragmatic
basis for treating the control school as a reasonable counterfactual
under real-world constraints. Nevertheless, unobserved school-
level factors (e.g., school culture, teacher characteristics, or
extracurricular sport opportunities) may differ between sites and
cannot be fully ruled out. The participating students’ gender was
self-reported (male/female) and was comparable across groups and
is consistent with typical Grade 11 cohorts in urban public high
schools in Chongqing. Because the sample was drawn from only
two schools in one city, the findings should not be interpreted
as nationally representative. Guardian permission and written
informed consent were obtained from all participants.

Procedure

The study received ethical approval from the Ethics Review
Committee of Beijing Normal University. Prior to data collection, a
member of the research team who also served as a teacher obtained
authorization from the principals of Bashu High School and
Chengnan High School in Chongqing to conduct the intervention.

Following approval by the instructional affairs committees of
both schools, a subset of Grade 11 students was recruited to
participate in the study. All procedures complied with applicable
institutional and national guidelines governing research involving
human participants.

A 12-week EPE program was delivered to the intervention
group. At baseline, students selected an interest-based elective that
determined the sport-specific curriculum they would follow during
the intervention. Options included basketball, soccer, pickleball,
aerobics, and other sports; selections remained fixed for the 12-
week intervention. Because sport selection was interest-based, we
acknowledge that this procedure may introduce self-selection (e.g.,
students with higher initial motivation or prior sport experience
may preferentially select certain modules). To mitigate this risk, all
elective modules followed a common instructional framework with
identical contact time, shared learning objectives, and standardized
assessment procedures, and the overall implementation was
monitored throughout the intervention.

The control group continued to receive conventional PE classes
typically delivered in Chinese K−12 schools. Instruction for the
control group followed the standardized content prescribed by the
General High School Physical Education Curriculum Standards
and was organized according to the schools’ existing academic
class structure.

CCPE was assessed both as a composite construct and
across its subdomains (AA, HB, and SM) at baseline and post-
intervention in both intervention and control groups. All measures
were collected via self-administered questionnaires that students
completed independently. Questionnaires were administered in a
supervised classroom setting during regular school hours, following
a standardized script delivered by trained evaluators. Students were
seated apart and instructed not to discuss their answers. Responses
were collected anonymously to reduce evaluation-related pressure,
and teachers were not involved in scoring or viewing individual
responses. The completion time was approximately 15 min, and
questionnaires were checked on-site for missing items before
submission. Baseline equivalence between groups was examined on
key outcomes prior to the intervention; nevertheless, unmeasured
differences in motivation or prior skill cannot be fully ruled out and
are addressed as a limitation.

Intervention and fidelity

Intervention design

The study was conducted over a 12week intervention delivered
between November 2024 and March 2025 at Bashu and Chengnan
High Schools in Chongqing, China. Before the intervention, both
schools followed the high school PE timetable and organization in
China: three 45 min lessons per week delivered to fixed homeroom
classes, with content prescribed by the General High School
Physical Education Curriculum Standards (e.g., track and field,
ball sports). Consistent with the Standards, this teacher-directed
approach emphasized physical conditioning and standardized skill
instruction while allowing limited student autonomy in activity
selection. To enhance feasibility and implementation fidelity, the
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research team and PE teachers at both sites co-developed teaching
plans and detailed procedures for each study arm. In this study,
EPE was implemented as a school-scheduled, timetabled elective
module within the regular PE curriculum, featuring cross-class
regrouping and fixed module enrollment across the full 12-week
period, which distinguishes it from within-class choice or short-
term rotation formats commonly described as choice-based PE.

The intervention group received an EPE model consisting of
three 45 min sessions per week; students selected a single sport
module (e.g., basketball, aerobics, pickleball, or ultimate frisbee)
based on personal interest. A defining feature of the EPE model
was the removal of fixed-class boundaries: students were regrouped
into cross-class elective modules to expand choice. For clarity
and replicability, EPE in this study is conceptualized as a choice-
based, autonomy-supportive instructional model characterized
by sustained module enrollment, progressive skill learning, and
competence-oriented feedback aligned with CCPE targets. In
addition to cross-class regrouping, EPE emphasizes meaningful
choice, stable peer learning communities, and structured practice
progression within a selected sport module, which distinguishes it
from conventional, rotation-based, teacher-directed PE. To reduce
systematic variation across modules that could confound outcomes,
each sport module was delivered using a standardized lesson
structure (warm-up, skill development, structured practice/game
play, cool-down), aligned competency targets, and common
assessment criteria. Teachers received unified training and used
harmonized teaching plans developed jointly by the research team
and school PE staff.

The control group continued conventional PE on the same
schedule, with standards-aligned instruction delivered within
fixed homeroom classes; content included mandatory physical
conditioning (e.g., 1,000-meter runs, push-ups) and prescribed
sport-specific drills (e.g., high- and low-dribbling and moving shots
in basketball; instep kicking in soccer).

Contact time, facility access, and equipment availability were
held constant across groups; instructional organization was the
primary planned difference between conditions. To strengthen
internal validity, both groups were assessed using the same CCPE
instrument and a common scoring rubric. Baseline and post-
intervention assessments were administered by an evaluation
team that received centralized training and followed standardized
protocols. Because students were not randomized at the individual
level and sport choice was voluntary within the intervention
condition, causal interpretations are made cautiously, and potential
self-selection is explicitly considered in the Discussion.

Fidelity

To ensure standardized delivery of the intervention, a
systematic implementation fidelity framework was established.
During the 12 week intervention, the third author provided on-site
supervision of daily PE, and lesson delivery and student progress
were systematically documented. Weekly implementation meetings
with PE teachers at both schools were convened by the first and
second authors to provide structured feedback, address emergent

issues in real time, and maintain detailed minutes and process
records, thereby creating an implementation audit trail.

Tools and measurements

Students’ CCPE were assessed using the Core Competencies
in Physical Education Evaluation Scale for High School Students,
an instrument that has demonstrated acceptable reliability
and validity in samples of Chinese high school students (Dai,
2023), in which the scale demonstrated excellent overall internal
consistency (Cronbach’s α = 0.94) and good subscale reliability
(AA α = 0.89; HB α = 0.93; SM α = 0.79), with sampling
adequacy for factor analysis acceptable to meritorious (Kaiser–
Meyer–Olkin overall = 0.72; AA = 0.87; HB = 0.85; SM =
0.76), supporting the instrument’s reliability and construct
validity. The instrument comprises 45 items organized into
three validated subscales (AA, HB, and SM); the full item
wording is provided in the Supplementary Questionnaire (see
Supplementary material). All items were rated on a five-point
Likert scale (1 = strongly disagree to 5 = strongly agree). Subscale
scores were computed as the mean of their constituent items;
higher values indicate stronger CCPE. Because the instrument is
self-reported, scores reflect students’ perceived competencies
and dispositions rather than directly observed behaviors
or performance.

Data analysis

Data distributions were evaluated for normality using the
Kolmogorov–Smirnov test. Baseline group differences in CCPE
were tested with independent-samples t tests. Intervention effects
were examined using a 2 (time: pretest vs. posttest) × 2
(group: intervention vs. control) mixed-design repeated-measures
ANOVA to test main effects and, critically, the time × group
interaction as the primary inference (Hong et al., 2025). Within-
group pre–post changes were evaluated with paired-samples t
tests as a supplementary description. Given multiple outcomes,
p-values were interpreted cautiously in conjunction with effect
sizes and consistency of patterns across outcomes, acknowledging
potential Type I error inflation. Effect sizes (partial η² for
ANOVA and Cohen’s d for pre–post comparisons) were reported
to aid interpretation of practical significance. Assumptions for
parametric analyses (e.g., normality and homogeneity of variance)
were checked; because the within-subject factor had two levels
(pre/post), sphericity was not applicable. Analyses were conducted
using complete cases for each outcome in SPSS version 27.0, with
two-tailed tests and p < 0.05.

Results

Preliminary tests

Independent-samples t tests indicated no between-group
differences at baseline in CCPE (t = −0.04, p = 0.966), AA (t
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TABLE 2 The baseline levels of CCPE, AA, HB, and SM in both the intervention and control groups before the intervention.

Intervention group Control group

Indicator Range Mean SD Mean SD T P

CCPE 1-225 178.29 18.71 178.40 19.04 −0.04 0.966

AA 1-45 31.63 6.38 31.78 6.16 −0.18 0.861

HB 1-115 92.15 11.48 92.10 11.52 0.03 0.975

SM 1-65 54.51 4.79 54.52 4.47 −0.01 0.989

CCPE, core competencies in physical education; AA, athletic ability; HB, health behaviors; SM, sport morals.

= −0.18, p = 0.861), HB (t = 0.03, p = 0.975), and SM (t =
−0.01, p = 0.989) (see Table 2 and Figure 1). Taken together, the
baseline results provide a reasonable basis for evaluating differential
pre-post changes between the EPE and conventional PE conditions.

Intervention effects

Table 3 reports the mixed-design repeated-measures ANOVA
for CCPE and its subdomains. Consistent with our study aims, the
intervention group demonstrated greater pre–post improvement
than the control group in overall CCPE as well as in AA,
HB, and SM (i.e., differential gains favoring EPE). There were
significant main effects of time for CCPE, AA, HB, and SM
(F = 15.04–26.57, p < 0.001), with corresponding partial η²
values ranging from 0.07 to 0.10 (Table 3), indicating overall
improvement over time. More importantly, significant time ×
group interactions were observed for CCPE (F = 18.23, p <

0.001; partial η² = 0.08), AA (F = 16.09, p < 0.001; partial
η² = 0.08), HB (F = 10.13, p < 0.01; partial η² = 0.05),
and SM (F = 11.55, p < 0.001; partial η² = 0.06), indicating
greater pre–post gains in the intervention group than in the
control group. To facilitate interpretation of these interaction
effects, Figure 2 provides a visual summary of the pre–post
trajectories for CCPE and each domain in the EPE and control
groups. For descriptive completeness, paired-samples t tests and
within-group pre–post effect sizes (Cohen’s d) are provided in
Supplementary Table 1.

Intragroup comparisons

To minimize redundancy with the mixed ANOVA results,
within-group paired-samples t tests are reported only in
Supplementary Table 1 and are not repeated in the main text
(see also Figure 2).

Discussion

This study examined whether EPE was associated with greater
pre-post improvement in high school students’ core CCPE
compared with conventional PE, using a quasi-experimental

FIGURE 1

Pre- and post-intervention comparisons between the intervention
group (IG) and control group (CG) on CCPE and its subdomains (AA,
HB, SM). (A) Baseline group comparison. (B) Post-test group
comparison after the 12-week intervention. Bars represent group
means. Asterisks indicate between-group differences at the
corresponding time point based on independent-samples t tests
(***p < 0.001). Overall intervention effects (time × group interactions)
were evaluated using a 2 (time) × 2 (group) mixed-design
repeated-measures ANOVA (see Table 3). For visualization only,
plotted values were offset by subtracting constants (CCPE: 177; AA:
30; HB: 90; SM: 53); this does not affect statistical inference.
Abbreviations: CCPE, core competencies in physical education; AA,
athletic ability; HB, health behaviors; SM, sport morals.

parallel-group design. Overall, EPE was associated with statistically
significant but modest differential gains in overall CCPE and in
each domain (AA, HB, and SM), as indicated by the time ×
group interactions. These findings suggest that reorganizing PE
into interest-based elective modules is feasible under routine school
conditions and may support multidimensional CCPE development.
However, interpretations should remain cautious given the non-
randomized, school-level allocation and the exclusive reliance on
self-reported outcomes. Importantly, the observed effects likely
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TABLE 3 Results of the repeated-measures ANOVA for CCPE, AA, HB, and SM in the intervention and control groups.

Intervention group Control group ANOVA effects (F, ηp²)

Indicator Pre-test

M ± SD

Post-test

M ± SD

Pre-test

M ± SD

Post-test

M ± SD

Time

(F, partial η²)
Group

(F, partial η²)
Time∗group

(F, partial η²)

CCPE 178.29 ± 18.71 179.99 ± 16.66 178.40 ± 19.04 178.56 ± 18.80 26.57∗∗∗ , 0.07 0.07, 0.00 18.23∗∗∗ , 0.08

AA 31.63 ± 6.38 32.29 ± 5.35 31.78 ± 6.16 31.83 ± 6.05 21.67∗∗∗ , 0.10 10.08, 0.00 16.09∗∗∗ , 0.08

HB 92.15 ± 11.48 92.89 ± 10.53 92.10 ± 11.52 92.19 ± 11.46 16.66∗∗∗ , 0.08 24.48, 0.00 10.13∗∗ , 0.05

SM 54.51 ± 4.79 54.81 ± 4.47 54.52 ± 4.47 54.54 ± 4.43 15.04∗∗∗ , 0.07 3.55, 0.00 11.55∗∗∗ , 0.06

CCPE, core competencies in physical education; AA, athletic ability; HB, health behaviors; SM, sport morals. Effect sizes for ANOVA are reported as partial eta squared (ηp²). F values are
reported to two decimal places, and ηp² values are reported to two decimal places (values <0.01 are shown as <0.01). If ηp² values are displayed as 0.00 in the table due to rounding, they should
be interpreted as ηp² <0.01. Asterisks indicate statistical significance (∗p <0.05, ∗∗p <0.01, ∗∗∗p <0.001). P values for the Group main effect are not shown because the primary inference focuses
on the time × group interaction; the Group main effect is reported descriptively.

FIGURE 2

Pre–post trajectories of CCPE and domain scores in the intervention
(IG) and control (CG) groups. (A) Shows pre- and post-test mean
scores for the IG, and (B) Shows corresponding means for the CG.
The figure is intended to aid interpretation of the intervention effects
by visually summarizing the direction and relative magnitude of
within-group change and the between-group contrast in change
over time (consistent with the time × group interaction tests
reported in Table 3). Statistical significance refers to within-group
pre–post differences tested with paired-samples t tests (see
Supplementary Table 1). Asterisks indicate between-group
differences at the corresponding time point based on
independent-samples t tests (**p < 0.01, ***p < 0.001). For
visualization only, plotted values were offset by subtracting
constants (CCPE: 177; AA: 30; HB: 90; SM: 53) to place the series on
a comparable visual scale; all statistical analyses were conducted on
the original (untransformed) scores. CCPE, core competencies in
physical education; AA, athletic ability; HB, health behaviors; SM,
sport morals.

reflect small shifts in students’ perceived competencies rather than
immediate improvements in objectively observed performance
or behavior.

Overall impact of EPE on core
competencies in physical education

Aligned with China’s PE Curriculum Standards, CCPE in
this study was examined across three domains (AA, HB,
and SM) (Ministry of Education of the People’s Republic
of China., 2018, 2022). Accumulating evidence suggests that
how PE is organized meaningfully shapes students’ learning
conditions and competency-related outcomes: compared with
conventional class-based delivery, choice-based formats tend
to promote engagement and sustained participation, which
can translate into more favorable patterns in skill-related and
affective indicators (Goyibova et al., 2025; Tran et al., 2024;
Coppola et al., 2023). From this perspective, elective models
may be particularly well suited to CCPE development because
they operationalize differentiated instruction by accommodating
heterogeneous interests and needs while remaining curriculum-
aligned (Sun and Xiao, 2024).

Consistent with prior evidence, students in the EPE condition
showed greater gains in CCPE than those receiving conventional
PE. Although mechanisms were not directly assessed, this pattern
is consistent with the autonomy-supportive features of EPE:
providing meaningful sport choice may better align learning
with students’ interests, which in turn may encourage more
sustained engagement in PE (Fishbach and Woolley, 2022; Holzer
et al., 2021). The control group also improved, but to a lesser
extent, suggesting that interest- and choice-based instructional
organization may offer an incremental advantage for CCPE
development under routine school conditions (Alrabai, 2021).

From a SDT perspective, EPE may be associated with CCPE
gains through greater support for students’ basic psychological
needs (Ryan and Deci, 2000). To clarify the theoretical linkage
to our domain findings, EPE may (a) support autonomy through
interest-based module selection and a stronger sense of ownership;
(b) support competence through structured practice, clear goals,
and competence-oriented feedback—mechanisms most directly
aligned with the observed gains in AA; and (c) support relatedness
through stable cross-class elective groupings and cooperative
tasks—processes most relevant to the observed gains in SM. These
need-supportive experiences may also help students internalize
health-oriented values and self-regulatory skills, providing a
plausible pathway to the modest improvements observed in HB.
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Impact of EPE on athletic ability

As specified in China’s PE Curriculum Standards, AA reflects an
integrated form of movement competence—encompassing fitness,
sport-specific proficiency, and psychological readiness—and is
treated as foundational within the CCPE framework (Ministry
of Education of the People’s Republic of China., 2018, 2022). In
the present study, AA showed a clear differential gain favoring
EPE, suggesting an incremental advantage beyond the overall
improvement observed over time.

One plausible interpretation is that EPE’s fixed enrollment in an
interest-aligned sport module creates more sustained opportunities
for practice, feedback, and progressive skill development (Qianqian
et al., 2023). From an SDT perspective, such a structure can be
more autonomy- and competence-supportive: students exercise
meaningful choice and are more likely to persist in activities in
which they feel capable, which may increase engagement and
deliberate practice (Evans et al., 2024; Ryan and Deci, 2000).
These conditions are consistent with pathways through which AA
may improve under elective, choice-based instruction (Cullen and
Oppenheimer, 2024; Ntoumanis and Moller, 2025). By contrast,
conventional PE often prioritizes broader content coverage and
shorter learning cycles, which may limit sustained, progressive
motor learning within a single sport context (Yan et al., 2023).

Impact of EPE on health behaviors

HB represent students’ capacity to maintain and enhance
physical and psychological wellbeing and to adapt to environmental
demands within China’s CCPE framework (Ministry of Education
of the People’s Republic of China., 2018, 2022). In this study,
the intervention group showed greater pre-post improvement in
HB than the control group, indicating a modest but consistent
differential gain associated with EPE.

A plausible interpretation is that EPE may create conditions
conducive to HB development by supporting students’ autonomy
and competence. SDT suggests that autonomy support facilitates
the internalization of health-related values, whereas competence
support strengthens confidence to initiate and sustain health-
promoting actions (Ryan and Deci, 2000). In parallel, process-
oriented models of behavior change propose that students are
more likely to translate intentions into action when engagement is
high and early mastery experiences build self-efficacy (Marentes-
Castillo et al., 2024). Because EPE centers on meaningful choice
and sustained participation in an interest-aligned module, it may
enhance engagement and provide repeated mastery opportunities,
thereby supporting gradual HB improvement (Sheeran et al., 2021).
Notably, HB also improved in the control group, underscoring that
conventional PE can still contribute to health-related objectives,
although the magnitude of change was smaller under routine
delivery (Tran et al., 2024; Crotti and Borgogni, 2025).

Impact of EPE on sport morals

SM capture students’ sportsmanship-related norms and value
commitments as enacted in sport contexts within China’s CCPE

framework (Ministry of Education of the People’s Republic of
China., 2018, 2022). In this study, SM showed a modest but clear
differential gain favoring EPE, suggesting that the elective structure
may be conducive to students’ socio-moral development under
routine school conditions.

A plausible interpretation is that EPE strengthens SM by
shaping peer norms and relatedness processes. Because students
participate in stable, interest-based elective groups, EPE may create
repeated opportunities for rule-governed play, role responsibility,
and peer feedback—conditions that can support the gradual
internalization of sportsmanship norms such as fairness and respect
(Kao, 2019; Luguetti et al., 2019). From an SDT perspective,
these stable group settings may enhance relatedness and mutual
accountability, which can facilitate the internalization of behavioral
norms beyond superficial compliance (Ryan and Deci, 2000).
This interpretation is consistent with prior work suggesting that
structured participation emphasizing rules and responsibility can
support moral and social outcomes in PE (D’Isanto et al., 2022).

Educational implications and practical
significance

Although the intervention produced statistically significant
gains, the absolute score changes across CCPE domains were
modest. These findings should therefore be interpreted cautiously
and not framed as immediate, large improvements in students’
objective performance or behavior, particularly given the 12-week
duration and the self-reported nature of the outcomes (Telford
et al., 2021). Nevertheless, small shifts observed under routine
school conditions can still be educationally meaningful: they
suggest that reorganizing PE into interest-based elective modules
may nudge students’ perceived competencies in the intended
direction without adding instructional time (García-Hermoso et al.,
2021). In practice, such small gains may be more realistically
interpreted as early-stage movement in students’ perceptions that
could accumulate with sustained exposure, and they should not be
assumed to translate directly into measurable short-term changes in
fitness, skill performance, or out-of-class physical activity without
additional supports. From an implementation perspective, EPE
may thus be a feasible and potentially scalable curricular option,
with benefits more likely to accumulate through sustained delivery,
ongoing refinement, and alignment with longer-term assessment
and monitoring cycles (Bandeira et al., 2022). At the same
time, scaling may be constrained by teacher capacity, facilities,
and scheduling, which should be considered when interpreting
feasibility across school contexts.

Recommendations for scaling EPE in
Chinese high schools

Scaling EPE in Chinese high schools requires attention
to several practical conditions. First, teacher professional
development should prioritize autonomy-supportive pedagogy
(e.g., providing meaningful choice and rationale, and using
competence-oriented feedback), alongside modular curriculum
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planning and strategies for managing mixed-ability elective groups.
Training that explicitly integrates and assesses sportsmanship
within game-based and cooperative tasks may be particularly
important for strengthening SM outcomes (Csordás-Makszin
et al., 2025). Second, schools should ensure that elective
offerings are feasible within existing facilities and equipment
by matching parallel modules to venue capacity and establishing
minimum resource benchmarks to support consistent delivery
across sports (Bandeira et al., 2022). Third, organizational and
scheduling arrangements should be designed to enable cross-class
regrouping—through transparent selection rules, balanced group
sizes, and mechanisms to resolve timetable conflicts—while
maintaining a stable weekly rhythm compatible with examination
periods and broader academic demands (Olsen et al., 2021).
Finally, scale-up should be accompanied by basic fidelity supports,
including standardized teaching plans, periodic peer observation
or instructional coaching, and simple process indicators (e.g.,
attendance, lesson completion, and safety records), to enhance
feasibility, equity, and sustainability (Lonsdale et al., 2019).

Strengths, limitations, and future directions

To our knowledge, this is the first study to examine associations
between EPE and CCPE in Chinese high schools using a controlled,
pretest–posttest design. The study has two main strengths. First, it
addresses a policy-relevant gap by evaluating EPE within China’s
ongoing curriculum reform and in naturalistic school settings,
which enhances ecological validity and practical relevance. Second,
the parallel-group comparison (EPE vs. conventional PE), together
with standardized contact time, aligned competency targets, and
fidelity monitoring, strengthens the interpretability of the observed
between-group differences.

Several limitations should be noted. First, the sample was drawn
from only two urban public high schools in Chongqing, which
limits generalizability beyond similar contexts; replication across
regions and school types with larger samples is needed. Second,
because EPE involved interest-based sport selection, self-selection
bias cannot be ruled out. Although modules were standardized
in instructional structure and assessment, unmeasured differences
(e.g., baseline motivation or prior sport experience) may have
contributed to the observed gains. Notably, despite baseline
equivalence on CCPE outcomes, residual confounding at both
the student and school levels cannot be excluded. Future studies
should incorporate direct measures of motivation and baseline
skill/fitness and apply stronger analytic controls to better address
residual confounding. Third, all outcomes were self-reported,
raising concerns about social desirability and common-method
bias, particularly for health behaviors (HB) and sport morals
(SM). Future research should triangulate self-report with objective
indicators (e.g., accelerometer-based activity or fitness tests)
and observational measures (e.g., teacher ratings or structured
behavioral observations). Finally, the 12 week intervention did
not include follow-up assessments, limiting conclusions about
sustainability. Longitudinal or multi-wave designs (e.g., post-test
plus 3-, 6-, and 12-month follow-ups or repeated assessments across
semesters) are needed to evaluate whether EPE-related gains are
maintained, attenuate, or accumulate over time.

Conclusion

This quasi-experimental study suggests that EPE is associated
with modest improvements in high school students’ CCPE relative
to conventional PE. Given the non-randomized, school-level
allocation and voluntary sport choice, these findings should
be interpreted as associations rather than definitive causal
effects. While SDT offers a plausible explanatory lens, proposed
mechanisms were not directly measured. Overall, EPE appears
feasible under routine school conditions and warrants further
evaluation using longer follow-up and objective or observational
outcomes to inform responsible scale-up.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics
Review Committee of Beijing Normal University. The studies were
conducted in accordance with the local legislation and institutional
requirements. Written informed consent for participation in this
study was provided by the participants’ legal guardians/next of kin.

Author contributions

XW: Writing – review & editing, Writing – original draft,
Conceptualization, Data curation. BG: Formal analysis, Writing
– review & editing, Investigation. LS: Resources, Writing –
review & editing, Methodology, Investigation. MG: Writing –
review & editing, Funding acquisition, Visualization, Project
administration, Supervision.

Funding

The author(s) declared that financial support was received for
this work and/or its publication. This work was supported by the
Fundamental Research Funds for the Central Universities.

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative AI statement

The author(s) declared that generative AI was not used in the
creation of this manuscript.

Frontiers in Psychology 08 frontiersin.org

https://doi.org/10.3389/fpsyg.2026.1726417
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Wang et al. 10.3389/fpsyg.2026.1726417

Any alternative text (alt text) provided alongside figures in
this article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2026.
1726417/full#supplementary-material

References
Alrabai, F. (2021). The influence of autonomy-supportive teaching on EFL students’
classroom autonomy: an experimental intervention. Front. Psychol. 12:728657.
doi: 10.3389/fpsyg.2021.728657

Australian Curriculum Assessment and Reporting Authority [ACARA]. (2012). Home
| V9 Australian curriculum. Available online at: https://www.australiancurriculum.edu.
au/. (Accessed January 16, 2026).

Bandeira, A. d. S., Ravagnani, F. C. d. P., Barbosa Filho, V. C., de Oliveira, V. J. M.,
de Camargo, E. M., Tenório, M. C. M., et al. (2022). Mapping recommended strategies
to promote active and healthy lifestyles through physical education classes: a scoping
review. Int. J. Behav. Nutr. Phys. Activity 19:36. doi: 10.1186/s12966-022-01278-0

Carl, J., Barratt, J., Wanner, P., Töpfer, C., Cairney, J., and Pfeifer, K. (2022). The
effectiveness of physical literacy interventions: a systematic review with meta-analysis.
Sports Med. 52, 2965–2999. doi: 10.1007/s40279-022-01738-4

Coppola, R., Lipoma, M., Schembri, R., and Sgrò, F. (2023). Effect of two didactic
approaches of physical education on the enjoyment’s levels: comparison between the
traditional method and the Tactical Games Model. Formaz. Insegnamen. 21, 34–41.
doi: 10.7346/-feis-XXI-01-23_06

Crotti, M., and Borgogni, A. (2025). Investigation of model-based practices and
pedagogies for an interest promoting physical education. It. J. Health Educ. Sport Incl.
Didact. 9. doi: 10.32043/gsd.v9i1.1310

Csordás-Makszin, Á., Spray, C. M., Berki, T., Hamar, P., Karsai, I., and Soós, I. (2025).
Antecedents of physical education teachers’ motivational strategies in Central Europe.
Eur. Phys. Educ. Rev. Advance online publication. doi: 10.1177/1356336X251337075

Cullen, S., and Oppenheimer, D. (2024). Choosing to learn: the importance of student
autonomy in higher education. Sci. Adv. 10:6759. doi: 10.1126/sciadv.ado6759

Dai, S., Wang, L., and Yan, J. (2022). Implementing the core literacy of physical
education and health disciplines through the Chinese healthy physical education
curriculum model. Int. J. Phys. Activity Health. Advance online publication.
doi: 10.18122/ijpah.1.2.5.boisestate

Dai, S. T. (2023). An experimental study on the influence of the Chinese healthy
physical education curriculum model on the core literacy of physical education and health
discipline in primary and secondary school students (Dissertation/Doctoral thesis), East
China Normal University].

D’Isanto, T., Aliberti, S., Altavilla, G., Esposito, G., and D’Elia, F. (2022). Heuristic
learning as a method for improving students’ teamwork skills in physical education.
Int. J. Environ. Res. Public Health 19:12596. doi: 10.3390/ijerph191912596

Evans, P., Vansteenkiste, M., Parker, P., Kingsford-Smith, A., and Zhou, S. (2024).
Cognitive load theory and its relationships with motivation: a self-determination theory
perspective. Educ. Psychol. Rev. 36:7. doi: 10.1007/s10648-023-09841-2

Fernandez-Rio, J., and Iglesias, D. (2024). What do we know about pedagogical models
in physical education so far? An umbrella review. Phys. Educ. Sport Pedagog. 29,
190–205. doi: 10.1080/17408989.2022.2039615

Fishbach, A., and Woolley, K. (2022). The structure of intrinsic
motivation. Annu. Rev. Organ. Psychol. Organ. Behav. 9, 339–363.
doi: 10.1146/annurev-orgpsych-012420-091122

Gao, X. (2025). Innovation and practice exploration of middle school physical
education teaching methods from the perspective of core literacy. Int. Educ. Res. 8:p159.
doi: 10.30560/ier.v8n2p159

García-Hermoso, A., Ramírez-Vélez, R., Lubans, D. R., and Izquierdo, M. (2021).
Effects of physical education interventions on cognition and academic performance
outcomes in children and adolescents: a systematic review and meta-analysis. Br. J.
Sports Med. 55, 1224–1232. doi: 10.1136/bjsports-2021-104112

Giblin, S., Collins, D., and Button, C. (2014). Physical literacy: importance, assessment
and future directions. Sports Med. 44, 1177–1184. doi: 10.1007/s40279-014-0205-7

Goyibova, N., Muslimov, N., Sabirova, G., Kadirova, N., and Samatova, B. (2025).
Differentiation approach in education: tailoring instruction for diverse learner needs.
Methodsx 14:103163. doi: 10.1016/j.mex.2025.103163

Hernando-Garijo, A., Hortigüela-Alcalá, D., Sánchez-Miguel, P. A., and González-
Víllora, S. (2021). Fundamental pedagogical aspects for the implementation of models-
based practice in physical education. Int. J. Environ. Res. Public Health 18:7152.
doi: 10.3390/ijerph18137152

Hogan, J., Penney, D., O’Hara, E., and Scott, J. (2023). Stakeholder
perceptions of the feasibility of e-portfolio-based assessment of physical
literacy in primary health and physical education. Phys. Educ. Sport
Pedagog. Advance online publication. doi: 10.1080/17408989.2023.22
87523

Holzer, J., Lüftenegger, M., Käser, U., et al. (2021). Students’ basic needs and well-
being during the COVID-19 pandemic: a two-country study of basic psychological
need satisfaction, intrinsic learning motivation, positive emotion and the moderating
role of self-regulated learning. Int. J. Psychol. 56, 843–852. doi: 10.1002/ijop.12763

Hong, H. J., Kim, S., and Jeon, C. (2025). A psycho-educational curriculum package for
sports career transition practitioners: a pilot intervention case study. Educ. Sci. 15:127.
doi: 10.3390/educsci15020127

Kao, C.-C. (2019). Development of team cohesion and sustained collaboration skills
with the sport education model. Sustainability 11:2348. doi: 10.3390/su11082348

Lonsdale, C., Lester, A., Owen, K. B., et al. (2019). An internet-supported
school physical activity intervention in low socioeconomic status communities:
Results from the Activity and Motivation in Physical Education (AMPED) cluster
randomised controlled trial. Br. J. Sports Med. 53, 341–347. doi: 10.1136/bjsports-2017-
097904

Luguetti, C., Kirk, D., and Oliver, K. L. (2019). Towards a pedagogy of
love: Exploring pre-service teachers’ and youth’s experiences of an activist
sport pedagogical model. Phys. Educ. Sport Pedagog. Advance online publication.
doi: 10.1080/17408989.2019.1663499

Ma, C., Yue, M., and Zhu, X. (2024). Knowledge, attitudes and practices toward physical
literacy among the college students during COVID-19 school closure. J. Multidiscip.
Healthc. 17, 1629–1640. doi: 10.2147/JMDH.S449880

Mahindru, A., Patil, P., and Agrawal, V. (2023). Role of physical activity on
mental health and well-being: a review. Cureus Advance online publication.
doi: 10.7759/cureus.33475

Marentes-Castillo, M., Castillo, I., Tomás, I., and Álvarez, O. (2024). Towards a
healthy diet in an adolescent population: The mediating role of motivation and
perceived barriers between self-efficacy and weight regulation. Health Care 12:1454.
doi: 10.3390/healthcare12141454

Mazzoli, E., Xu, J., and Barnett, L. M. (2024). Physical literacy is associated
with children’s adherence to physical activity guidelines during COVID-19. Phys.
Educ. Sport Pedagog. Advance online publication. doi: 10.1080/17408989.2024.2
335143

Ministry of Education of the People’s Republic of China. (2018). General High
School Physical Education and Health Curriculum Standards (2017). Beijing: People’s
Education Press.

Ministry of Education of the People’s Republic of China. (2022). Compulsory Education
Physical Education and Health Curriculum Standards (2022). Beijing: Beijing Normal
University Publishing Group.

Frontiers in Psychology 09 frontiersin.org

https://doi.org/10.3389/fpsyg.2026.1726417
https://www.frontiersin.org/articles/10.3389/fpsyg.2026.1726417/full#supplementary-material
https://doi.org/10.3389/fpsyg.2021.728657
https://www.australiancurriculum.edu.au/
https://www.australiancurriculum.edu.au/
https://doi.org/10.1186/s12966-022-01278-0
https://doi.org/10.1007/s40279-022-01738-4
https://doi.org/10.7346/-feis-XXI-01-23_06
https://doi.org/10.32043/gsd.v9i1.1310
https://doi.org/10.1177/1356336X251337075
https://doi.org/10.1126/sciadv.ado6759
https://doi.org/10.18122/ijpah.1.2.5.boisestate
https://doi.org/10.3390/ijerph191912596
https://doi.org/10.1007/s10648-023-09841-2
https://doi.org/10.1080/17408989.2022.2039615
https://doi.org/10.1146/annurev-orgpsych-012420-091122
https://doi.org/10.30560/ier.v8n2p159
https://doi.org/10.1136/bjsports-2021-104112
https://doi.org/10.1007/s40279-014-0205-7
https://doi.org/10.1016/j.mex.2025.103163
https://doi.org/10.3390/ijerph18137152
https://doi.org/10.1080/17408989.2023.2287523
https://doi.org/10.1002/ijop.12763
https://doi.org/10.3390/educsci15020127
https://doi.org/10.3390/su11082348
https://doi.org/10.1136/bjsports-2017-097904
https://doi.org/10.1080/17408989.2019.1663499
https://doi.org/10.2147/JMDH.S449880
https://doi.org/10.7759/cureus.33475
https://doi.org/10.3390/healthcare12141454
https://doi.org/10.1080/17408989.2024.2335143
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Wang et al. 10.3389/fpsyg.2026.1726417

Ntoumanis, N., and Moller, A. C. (2025). Self-determination theory informed research
for promoting physical activity: contributions, debates, and future directions. Psychol.
Sport Exerc. 80:102879. doi: 10.1016/j.psychsport.2025.102879

O’Connor, J. (2022). Exploring a pedagogy for meaning-making in physical education.
Eur. Phys. Educ. Rev. 25:1093. doi: 10.1177/1356336X18802286

Olsen, J. K., Rummel, N., and Aleven, V. (2021). Designing for the co-orchestration
of social transitions between individual, small-group and whole-class learning in the
classroom. Int. J. Artif. Intell. Educ. 31, 24–56. doi: 10.1007/s40593-020-00228-w

Piñeiro-Cossio, J., Fernández-Martínez, A., Nuviala, A., and Pérez-Ordás, R. (2021).
Psychological wellbeing in physical education and school sports: a systematic review.
Int. J. Environ. Res. Public Health 18:864. doi: 10.3390/ijerph18030864

Qianqian, L., Yan, S., Longlong, W., Peng, W., and Sang, X. (2023). Influence of sports
elective courses on college students’ physical health. Rev. Brasil. Med. Do Esporte 29,
e2022–0790. doi: 10.1590/1517-8692202329012022_0790

Ryan, R. M., and Deci, E. L. (2000). Self-determination theory and the facilitation
of intrinsic motivation, social development, and well-being. Am. Psychol. 55, 68–78.
doi: 10.1037/0003-066X,0.55.1.68

SHAPE America - Society of Health and Physical Educators (2024). National Physical
Education Standards, 4th Edn. Champaign, IL: Human Kinetics.

Sheeran, P., Wright, C. E., Avishai, A., Villegas, M. E., Rothman, A. J., and Klein,
W. M. P. (2021). Does increasing autonomous motivation or perceived competence
lead to health behavior change? A meta-analysis. Health Psychol. 40, 706–716.
doi: 10.1037/hea0001111

Sun, Y., and Xiao, L. (2024). Research trends and hotspots of differentiated instruction
over the past two decades (2000-2020): a bibliometric analysis. Educ. Stud. 50, 186–202.
doi: 10.1080/03055698.2021.1937945

Telford, R. M., Olive, L. S., Keegan, R. J., Keegan, S., Barnett, L. M., and Telford,
R. D. (2021). Student outcomes of the Physical Education and Physical Literacy
(PEPL) approach: a pragmatic cluster randomised controlled trial of a multicomponent
intervention to improve physical literacy in primary schools. Phys. Educ. Sport Pedagog.
Advance online publication. doi: 10.1080/17408989.2020.1799967

Tran, T., Do, C., and Ha, T. (2024). The effectiveness of the physical education
curriculum following the sports club model on the physical development of
high school students in Vietnam. Pedagog. Phys. Culture Sports 28, 396–406.
doi: 10.15561/26649837.2024.0508

Wang, L., and Chen, R. (2022). Psychological needs satisfaction, self-
determined motivation, and physical activity of students in physical education:
comparison across gender and school levels. Eur. J. Sport Sci. 22, 1577–1585.
doi: 10.1080/17461391.2021.1978558

Wijaya, T., Dwijayanti, K., and Sunjoyo. (2025). A study on the physical fitness of
male students in grade XII of SMA Negeri 1 Simo, Boyolali Regency in 2024 [Kajian
Kebugaran Jasmani Siswa Putra Kelas XII SMA Negeri 1 Simo Kabupaten Boyolali
Tahun 2024]. SPRINTER: J. Ilmu Olahr. 5, 510–515. doi: 10.46838/spr.v5i3.662

Yan, W., Chen, L., Wang, L., Meng, Y., Zhang, T., and Li, H. (2023). Association
between enjoyment, physical activity, and physical literacy among college students:
a mediation analysis. Front. Public Health 11:1156160. doi: 10.3389/fpubh.2023.
1156160

Frontiers in Psychology 10 frontiersin.org

https://doi.org/10.3389/fpsyg.2026.1726417
https://doi.org/10.1016/j.psychsport.2025.102879
https://doi.org/10.1177/1356336X18802286
https://doi.org/10.1007/s40593-020-00228-w
https://doi.org/10.3390/ijerph18030864
https://doi.org/10.1590/1517-8692202329012022_0790
https://doi.org/10.1037/0003-066X
https://doi.org/10.1037/hea0001111
https://doi.org/10.1080/03055698.2021.1937945
https://doi.org/10.1080/17408989.2020.1799967
https://doi.org/10.15561/26649837.2024.0508
https://doi.org/10.1080/17461391.2021.1978558
https://doi.org/10.46838/spr.v5i3.662
https://doi.org/10.3389/fpubh.2023.1156160
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

	The impact of elective physical education on high school students' core PE competencies: a quasi-experimental study
	Introduction
	Methods
	Research design
	Participants
	Procedure
	Intervention and fidelity
	Intervention design
	Fidelity
	Tools and measurements

	Data analysis

	Results
	Preliminary tests
	Intervention effects
	Intragroup comparisons

	Discussion
	Overall impact of EPE on core competencies in physical education
	Impact of EPE on athletic ability
	Impact of EPE on health behaviors
	Impact of EPE on sport morals
	Educational implications and practical significance
	Recommendations for scaling EPE in Chinese high schools
	Strengths, limitations, and future directions

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


