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ABSTRACT

Background & objective: Traditional instructor-centered approaches in martial arts education often
limit student autonomy and critical thinking development. This study examined the implementation of
student-centered pedagogies in Taekwondo instruction within higher education settings.

Materials & Methods: A quasi-experimental study was conducted over 14 weeks, comprising 28
instructional sessions. Sixty-four students were initially recruited. Three participants met the
predefined exclusion criteria and were excluded from the final study sample, leaving 61 participants
for analysis: 30 in the student-centered group and 31 in the traditional instruction group. The
intervention incorporated autonomy support, inquiry-based learning, cooperative leaming, self-
assessment, and differentiated instruction. The comparison group received traditional instructor-
centered instruction. Outcomes were assessed using measures of technical proficiency, tactical
knowledge, self-efficacy, autonomous learning behavior, attendance, and engagement. Between-
group outcomes were examined using analyses that accounted for baseline scores.

Results: The student-centered group demonstrated significantly greater improvements in technical
proficiency (d=1.24, p<0.001), tactical knowledge (d=1.46, p<0.001), self-efficacy (d=1.38, p<0.001),
and autonomous learning behaviors (d=1.52, p<0.001) compared to the control group. Post-
intervention between-group comparisons revealed substantial differences favoring the experimental
approach across all measured variables.

Conclusions: Student-centered pedagogies significantly enhance learning outcomes in Taekwondo
education beyond traditional methods. Implementing autonomy-supportive, inquiry-based, and
collaborative learning strategies promotes deeper engagement, skill development, and self-regulated
learning capacities. These findings advocate for pedagogical reform in martial arts instruction within
higher education contexts.

Keywords
student-centered learning; taekwondo pedagogy; physical education; higher education; autonomy
support; martial arts instruction; self-efficacy.
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INTRODUCTION

Global and Theoretical Context

The evolution of pedagogical approaches in higher education
has witnessed a paradigmatic shift from teacher-centered to
student-centered methodologies, emphasizing active learning,
critical thinking, and learner autonomy (Keller, 2017). This
transition is driven by the recognition that contemporary
educational demands require graduates who are not only
knowledgeable but also adaptable, innovative, and self-directed
in their learning journeys. However, martial arts education,
particularly in disciplines such as Taekwondo, has predominantly
retained traditional hierarchical structures where instructors
dictate content and students passively receive information
(Alhumary et al., 2024; Santos, 2021). Such practices often mirror
rote memorization and mechanical repetition, which can stifle
creativity and independent problem-solving skills essential for
modern educators (Lin & Shin, 2021). This pedagogical
conservatism potentially undermines the development of critical
competencies necessary for contemporary physical educators,
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including the ability to foster inclusive and motivating learning
environments (Ennis, 2013).

Taekwondo, recognized as both an Olympic sport and
educational discipline, offers unique opportunities for
implementing innovative pedagogical frameworks (Cereda,
2023). Its multifaceted nature—encompassing technical
precision, tactical decision-making, physical conditioning, and
ethical principles—lends itself to holistic educational approaches
that integrate cognitive, affective, and psychomotor domains.
Within Indonesian higher education, specifically at Universitas
Lambung Mangkurat, Taekwondo constitutes a core component
of the physical education curriculum. Yet, instructional practices
frequently emphasize rote memorization of techniques and
adherence to rigid forms rather than fostering understanding,
creativity, and self-directed learning (Lin & Shin, 2021). In this
context, traditional methods may align with cultural norms of
authority and collectivism prevalent in Indonesia, but they risk
perpetuating outdated practices that fail to prepare students for
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diverse professional challenges.

Student-centered pedagogies prioritize learner agency,
collaborative knowledge construction, and authentic problem-
solving experiences (Bhardwaj et al., 2025). These approaches
align with constructivist learning theories, which view knowledge
as actively built through social interaction and personal
experience, and self-determination theory, which posits that
autonomy, competence, and relatedness support intrinsic
motivation and deeper learning(Dikilitas & Noguera, 2023; Walt &
Bosch, 2025). SDT, in particular, emphasizes how supportive
teaching behaviors—such as providing meaningful choices and
rationale—enhance students' psychological needs, leading to
sustained engagement and persistence(Montero-Carretero &
Cervello, 2019; Sun & Chen, 2010; Zach, 2020). Translating
these principles into martial arts contexts presents both
challenges, such as overcoming entrenched hierarchical
traditions, and opportunities for transforming traditional practices
into dynamic, empowering experiences that promote lifelong
physical activity and professional growth.

Critical Examination of Existing Literature

Research on student-centered approaches in physical
education has demonstrated positive outcomes across various
domains. (Zhang et al., 2024) documented that models such as
Sport Education, Cooperative Learning, and Teaching Games for
Understanding enhance student engagement, tactical
awareness, and social skills. These models shift the focus from
isolated skill drills to meaningful, game-like contexts that
encourage strategic thinking and teamwork. Similarly, Casey and
Goodyear found that inquiry-based learning in physical education
promotes critical thinking and problem-solving capacities,
enabling students to question, experiment, and reflect on their
actions.

Within martial arts literature, limited empirical evidence exists
regarding pedagogical innovations. (Kostorz & Sas-Nowosielski,
2021) and (Cynarski & Obodynski, 2011) explored philosophical
dimensions of martial arts education, advocating for holistic
approaches that integrate physical, cognitive, and ethical
development. These studies highlight martial arts' potential as
"ways of non-aggression," emphasizing self-perfection and moral
growth over mere competition. (Yu. & Mantuhac, 2024)
investigated the psychological and social benefits of martial arts
participation, though pedagogical methods received minimal
attention, often overlooking how instructional design influences
self-regulation and well-being. More recently, (Lafuente et al.,
2021) examined martial arts programs in school settings,
emphasizing discipline and behavioral outcomes rather than
instructional methodologies, such as the integration of meditation
or kata practices that could reduce aggression.

Specific to Taekwondo, research has predominantly focused
on physiological adaptations, biomechanical analyses, and
competitive performance (Fachrezzy et al., 2021; Ouergui et al.,
2021). Studies have explored kicking speed endurance,
poomsae aesthetics, and physical fitness components like agility
and balance, but rarely interrogate the underlying teaching
paradigms. Pedagogical investigations remain scarce, with most
studies accepting traditional instruction as standard practice.
(Zhang et al., 2025) explored character development through
Taekwondo training, yet instructional approaches received
limited scrutiny, noting the complementary role of tools like
microlectures without fully addressing student-centered shifts.
This paucity of pedagogical research represents a significant
limitation in advancing martial arts education, particularly in
higher education where students transition to teaching roles.
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The broader physical education literature provides theoretical
frameworks applicable to martial arts contexts. Self-
determination theory has been extensively applied to understand
motivation in physical education (Cao & Lyu, 2024; Sun & Chen,
2010). Research consistently demonstrates that autonomy-
supportive teaching behaviors enhance intrinsic motivation,
effort, and persistence (Montero-Carretero & Cervello, 2019;
Zach, 2020), with interventions like the Autonomy-Supportive
Intervention Program showing promise in fostering positive
behaviors. Additionally, the TARGET framework offers practical
strategies for creating mastery-oriented learning environments by
structuring tasks, authority, recognition, grouping, evaluation, and
time to promote inclusivity and motivation(\Weeldenburg et al.,
2024). These tools can be adapted to Taekwondo, for instance,
by allowing student choice in technique variations or peer
grouping for tactical drills, thereby bridging the gap between
theory and practice.

Identification of Research Gaps
Despite theoretical advancements and empirical evidence

supporting student-centered pedagogies in general physical

education contexts, several critical gaps persist:

1. Limited empirical research examining student-centered
approaches specifically in martial arts disciplines, particularly
Taekwondo

2. Absence of comparative studies evaluating student-centered
versus fraditional instruction in martial arts within higher
education

3. Insufficient understanding of how student-centered
pedagogies influence technical skill development, tactical
knowledge, and psychological outcomes in Taekwondo

4. Lack of contextualized research within Indonesian higher
education settings where cultural and institutional factors may
influence implementation

5. Minimal investigation into the mechanisms through which
student-centered approaches affect autonomous learning
behaviors in martial arts contexts

Rationale for the Research
Addressing these gaps is essential for several reasons. First,

physical education students at tertiary institutions represent
future educators who will shape instructional practices across
generations (Richards et al., 2018). Exposing them to innovative
pedagogies during their training enhances their capacity to
implement student-centered approaches in their professional
contexts. Second, martial arts education offers unique
characteristics—hierarchical structures, technical complexity,
ethical dimensions—that warrant  specific  pedagogical
consideration beyond general physical education principles.
Third, Indonesian context presents distinctive cultural
considerations regarding authority, collectivism, and pedagogical
traditions (Marcellino, 2008). Investigating student-centered
approaches within this context provides valuable insights into
cultural adaptability and implementation challenges. Fourth,
evidence-based pedagogical innovations can enhance the quality
and relevance of Taekwondo education in higher education,
potentially attracting greater student interest and engagement.

Objectives
This research aimed to:

1. Compare the effectiveness of student-centered pedagogical
approaches versus traditional instruction on technical skill
development in Taekwondo among physical education
students

2. Evaluate the impact of student-centered pedagogies on
tactical knowledge acquisition and application
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3. Assess the influence of instructional approaches on self-
efficacy and autonomous learning behaviors
4. Provide empirical evidence supporting pedagogical reform in

MATERIALS METHODS

martial arts education within higher education contexts
5. Offer practical recommendations for implementing student-
centered methodologies in Taekwondo instruction.

Participants

A total of 64 students were initially recruited for consideration
in the study. Eligibility was assessed according to the predefined
inclusion and exclusion criteria. Participants were undergraduate
students in their second semester, had minimal prior martial arts
experience (no more than six months), provided informed
consent, and met the study's attendance and health-related

Study Organization

The study was organized to compare student-centered
Taekwondo pedagogy with traditional instructor-centered
instruction over a 14-week intervention period. Both groups
followed the same curricular content, session frequency, and
session duration to maintain comparability in instructional
exposure. The principal difference between the groups was the
pedagogical approach: the control group received direct

eligibility requirements. Students with musculoskeletal injuries
were not eligible to participate.Three of the 64 initially recruited
students met the predefined exclusion criteria and were excluded
from the final study sample. Consequently, 61 participants were
included in the final analysis: 30 in the student-centered learning
group and 31 in the traditional instructor-centered learning group.
The participant characteristics and baseline measurements of
these 61 participants are reported in the Results section.
instruction emphasizing instructor demonstrations, repetition, and
corrective feedback, whereas the experimental group engaged in
autonomy-supportive, inquiry-based, cooperative, and reflective
learning activities. Instructor qualifications, preparation, and
implementation fidelity were also considered to support
consistent delivery of the respective instructional approaches.
Table 1 summarizes the study organization and the key
instructional characteristics of the two groups.

Table 1. Study Organization and Instructional Characteristics

Component Contr ol Group (Traditional Instruction)

Experimental Group (Student-Centered Pedagogy)

14 weeks

2 sessions per week

90 minutes per session
28 instructional sessions

Intervention Duration
Session Frequency
Session Length
Total Sessions
Curricular Content (forms), and kyorugi (sparring) principles
Pedagogical Approach
Direct instruction with instructor demonstration

Instructional Method followed by student imitation

Practice Organization Whole-class, synchronized practice
Minimal; practice sequence and progression
Learner Autonomy . ;
determined by instructor
Learning Strategy Repetition and form replication

Feedback Mechanism Instructor-led feedback and correction

Assessment Approach Technical performance evaluation by instructor

Minimum 4th Dan black belt

20 hours of training in traditional pedagogy
Monitored through systematic observation (4
sessions)

>0.89

Instructor Qualification
Instructor Training

Implementation Fidelity
Inter-Rater Reliability

Fundamental stances, blocks, strikes, kicks, poomsae

Teacher-centered, traditional Taekwondo instruction

14 weeks

2 sessions per week

90 minutes per session

28 instructional sessions

Identical curricular content: fundamental stances, blocks, strikes, kicks,
poomsae (forms), and kyorugi (sparring) principles

Student-centered, constructivist-oriented pedagogy

Autonomy support, inquiry-based leamning, cooperative learning, self-
assessment, and differentiated instruction

Small-group practice (3—4 students) and individualized pathways

High; students choose activities, technique sequences, difficulty levels,
and learning pace

Problem-solving, tactical inquiry, and reflective leaming

Peer feedback, self-assessment using rubrics, video analysis, and
reflective journals

Self-assessment, peer assessment, and goal-oriented performance
tracking

Minimum 4th Dan black belt

20 hours of training in student-centered pedagogy

Monitored through systematic observation (4 sessions)
>0.89

Test and Measurement Procedures

The study outcomes were assessed using a combination of
performance-based assessments, knowledge testing, self-report
questionnaires, and observational records. Technical proficiency
was evaluated at baseline, mid-intervention, and post-
intervention using the Taekwondo Technical Proficiency
Assessment (TTPA), whereas tactical knowledge was assessed
at baseline and post-intervention using a researcher-developed
multiple-choice test. Self-efficacy and autonomous learning

behaviors were measured using the Taekwondo Self-Efficacy
Questionnaire (TSEQ) and the Physical Education Autonomous
Learning Scale (PEALS), respectively. Attendance records and
structured instructor observations were used to monitor
attendance and student engagement throughout the intervention.
Reported reliability and validity indicators were documented for
the relevant instruments to support the interpretation of the study
outcomes. Table 2 summarizes the instruments, measured
domains, scoring procedures, psychometric properties, and
assessment time points.

Table 2. Test and Measurement Procedures

Assessment Time

Measure Instrument Description Domains / Subscales Scoring System Reliability / Validity Points
. T Inter-rater reliability ICC) >  Baseline (Week 0);
. . Taellwyondo Technical Stances & mobility (6 items); ? point Likert Scfle ( 0.92; Rated by three Mid-intervention
Technical Skill Proficiency Assessment . T = beginnerto 5 = h 3
A Blocks (5 items); Strikes (4 . independent 5th Dan black ~ (Week 7); Post-
Assessment (TTPA) evaluating h " ; advanced); Total . \ !
. items); Kicks (7 items) . belt evaluators blinded to intervention (Week
fundamental techniques score: 22-110 .
group allocation 14)
Tactical Researcher-developed Technique selection, strategic . . . Content validity via expert Baseline (Week 0);
) ) IR S 30 items; Score range: . i
Knowledge multiple-choice test positioning, timing principles, 0-30 panel (5 Taekwondo Post-intervention
Test assessing conceptual defensive/offensive transitions masters, 3 physical (Week 14)

Inspiree Journal

Atika Swandana et al.



Student-Centered Pedagogies in Taekwondo: Redesigning Learning Models in Higher Education.

o)

and tactical
understanding

Taekwondo Self-
Efficacy Questionnaire

Technical execution (8 items);
Learning capability (6 items);

Self-Efficacy (TSEQ), adapted from Performance under pressure

Bandura (2006) (6 items)

Physical Education Initiative & planning (7 items);
Autonomous . o : .
Leaming Autonomous Learning Self—monltorlr_lg 6 |t_ems),
Behaviors Scale (PEALS), adapted  Effort regulation (5 items);

for Taekwondo Help-seeking (4 items)
Attendance Attendance logs ar.]d Attendance rate; Engagement
and instructor observation (attention, effort, persistence)
Engagement ratings ' P

10-point scale (0 =
cannot do at all to 10
= completely certain);
Total score: 0-200

5-point Likert scale (1
= strongly disagree to
5 = strongly agree);

education faculty); Test—
retest reliability = 0.84

Cronbach’s alpha = 0.91

CFA supported four-factor
structure (CFl = 0.94;
RMSEA = 0.06);

Baseline (Week 0);
Mid-intervention
(Week 7); Post-
intervention (Week
14)

Baseline (Week 0);
Post-intervention

Total score: 22110 grg)anach’s alpha = 0.78- (Week 14)
Engagement rated on

4-point scale and Observational protocol

averaged across 8 standardized across LT;CE:E:; eriod
randomly selected instructors P
sessions

Statistical Analysis

Data analyses were performed using IBM SPSS Statistics
version 26.0 (IBM Corp., Armonk, NY). Descriptive statistics
(means, standard  deviations) characterized  sample
demographics and variable distributions. Normality was
assessed through Shapiro-Wilk tests and visual inspection of Q-
Q plots. All variables approximated normal distributions. Baseline
equivalence between groups was evaluated using independent
samples t-tests for continuous variables and chi-square tests for
categorical variables. Within-group changes were analyzed using
paired samples t-tests. Between-group differences at post-

RESULTS

intervention were examined using independent samples t-tests
and analysis of covariance (ANCOVA) with baseline scores as
covariates to control for initial differences. Effect sizes were
calculated using Cohen's d (small=0.20, medium=0.50,
large=0.80). Statistical significance was set at p<0.05 (two-
tailed). Missing data (< 2%) were handled through listwise
deletion given the minimal proportion.

Ethical Considerations

The study received ethical approval under protocol number
2025/PE/ULM/045. Participants provided informed consent
before participating in the study.

Baseline Characteristics

Table 3 summarizes the baseline demographic and
performance characteristics of the participants in the
experimental group (n = 30) and the control group (n = 31). The
mean age was 19.7 + 1.3 years in the experimental group and
19.9 £ 1.1 years in the control group. The distribution of gender
was also comparable, with 18 males and 12 females in the
experimental group and 20 males and 11 females in the control
group. Previous martial arts experience averaged 2.1 + 1.8
months in the experimental group and 1.9 £ 1.6 months in the

differences were observed in the baseline performance
measures, including technical proficiency (p = .693), tactical
knowledge (p = .674), self-efficacy (p = .685), and autonomous
learning behaviors (p = .693). The demographic comparisons
were likewise nonsignificant (age: p =.512; gender: p =.748; prior
martial arts experience: p = .634). These findings indicate that no
statistically significant baseline differences were detected across
the measured demographic and performance variables.
Nevertheless, nonsignificant baseline tests should not be
interpreted as definitive evidence of group equivalence or, by

control group. No statistically significant between-group  themselves, as confirmation that randomization was successful.
Table 3. Baseline Characteristics of Participants
Variable Experimental (n=30) Control (n=31) p-value
Age (years) 19.7+1.3 199 £1.1 0512
Gender (M/F) 18/12 20111 0.748
Prior MA Experience (months) 21+18 19+16 0.634
Technical Proficiency 384+£6.2 378+59 0.693
Tactical Knowledge 123128 126+2.7 0.674
Self-Efficacy 942+185 96.1+£17.9 0.685
Autonomous Learning 64.8 +11.3 65.9 £10.8 0.693

Note: Values are Mean + SD; MA = Martial Arts

Technical Skill Development
Table 4 displays technical proficiency scores across
measurement points. Both groups demonstrated significant

improvements from baseline to post-intervention (p<0.001).
However, the experimental group showed significantly greater
improvements (A=28.6 points) compared to the control group
(A=15.3 points, p<0.001).

Table 4. Technical Proficiency Scores Across Measurement Points

Group Baseline Mid-Intervention Post-Intervention Change Score Within-Group p Effect Size (d)
Experimental 384+6.2 55.7+7.1* 67.0+8.3" 286+6.9 <0.001 415
Control 378+59 462 +6.4* 531+7.2 15357 <0.001 2.68
Between-Group p 0.693 <0.001 <0.001 <0.001 - -

Note: *Significantly different from baseline (p<0.001)

ANCOVA controlling for baseline scores revealed significant
between-group differences at post-intervention (F(1,58)=98.42,
p<0.001, n?=0.63), with the experimental group demonstrating
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superior technical proficiency. Cohen's d for between-group post-
intervention comparison was 1.24, indicating a very large effect.
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Figure 1. illustrates the trajectory of technical skill development, highlighting the accelerated progress in the experimental group, particularly after the

mid-point.
Tactical Knowledge Acquisition

Table 5 presents changes in tactical knowledge scores from
baseline to post-intervention. Both groups demonstrated
statistically ~ significant ~ within-group ~ improvements. The
experimental group’s mean score increased from 12.3 + 2.8 to
25.1 £ 2.4, representing a mean gain of 12.8 £ 2.9 points. The
control group’s mean score increased from 12.6 £ 2.7 to 18.7 £
3.1, representing a mean gain of 6.1 + 2.6 points. These results
indicate that tactical knowledge improved in both instructional
conditions, with a larger observed gain in the student-centered
group.At baseline, the difference between groups was not

statistically significant (p = .674). At post-intervention, the
between-group difference was statistically significant (p < .001),
favoring the experimental group. The reported within-group effect
sizes were large in both groups (d = 4.41 for the experimental
group and d = 2.35 for the control group). These values should
be interpreted according to the effect-size calculation method
used and verified against the underlying data before publication.
Overall, the findings suggest that the student-centered approach
was associated with greater improvement in tactical knowledge
than traditional instructor-centered instruction during the 14-week
intervention.

Table 5. Tactical Knowledge Test Scores

Group Baseline Post-Intervention Change Score Within-Group p Effect Size (d)
Experimental 12328 251 +24* 12829 <0.001 441
Control 12627 18.7 £3.1* 6.1+26 <0.001 2.35
Between-Group p 0.674 <0.001 <0.001 - -

Note: *Significantly different from baseline (p<0.001).

Post-intervention between-group comparison revealed significant
differences favoring the experimental group (1(59)=8.72, p<0.001,
d=1.46), representing a very large effect. ANCOVA confirmed
these findings (F(1,58)=112.85, p<0.001, n?=0.66).
Self-Efficacy Development

Table 6 presents self-efficacy scores at baseline, mid-
intervention, and post-intervention. Both groups demonstrated
statistically significant improvements over the intervention period
(p <.001). In the student-centered group, the mean self-efficacy

score increased from 94.2 + 18.5 at baseline to 136.8 + 21.2 at
mid-intervention and 163.1 + 19.7 at post-intervention. The mean
change from baseline to post-intervention was 68.9 + 16.3 points,
corresponding to an approximately 73.1% increase relative to the
baseline mean. In the control group, the mean score increased
from 96.1 + 17.9 at baseline to 112.4 + 19.3 at mid-intervention
and 124.5 + 20.1 at post-intervention, representing a mean
change of 28.4 + 14.2 points, or approximately 29.6% relative to
baseline.

Table 6. Self-Efficacy Scores Across Measurement Points

Group Baseline Mid-Intervention Post-Intervention Change Score Within-Group p Effect Size (d)
Experimental 942+185 136.8 £ 21.2 163.1 £19.7 68.9 £16.3 <0.001 4.23
Control 96.1£17.9 112.4 £19.3* 124.5 £20.1* 284+142 <0.001 2.00
Between-Group p 0.685 <0.001 <0.001 <0.001 - -

Note: *Significantly different from baseline (p<0.001)

The between-group difference was not statistically significant at
baseline (p = .685), whereas significant differences were reported
at mid-intervention and post-intervention (both p <.001), favoring
the student-centered group. The reported within-group effect
sizes were large in both groups (d = 4.23 for the experimental
group and d = 2.00 for the control group). Taken together, these
findings indicate that self-efficacy improved in both instructional
conditions, with a larger observed increase in the student-
centered group. The effect-size estimates should be checked
against the underlying data and the specified calculation method

Inspiree Journal

before publication. Post-intervention between-group analysis
showed significant differences (t(59)=7.94, p<0.001, d=1.38),
with ANCOVA confirming these results (F(1,58)=89.67, p<0.001,
nz=0.61).
Autonomous Learning Behaviors

Table 7 presents autonomous learning behavior scores at
baseline and post-intervention. Both groups demonstrated
statistically significant improvements over the intervention period
(p < .001). In the student-centered group, the mean score
increased from 64.8 + 11.3 at baseline to 96.9 + 10.8 post-
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intervention, representing a mean change of 32.1 + 8.7 points.
This corresponds to an approximately 49.5% increase relative to
the baseline mean. In the control group, the mean score
increased from 65.9 + 10.8 to 75.2 + 11.4, representing a mean
change of 9.3 + 7.4 points, or approximately 14.1% relative to
baseline. The between-group difference was not statistically
significant at baseline (p = .693). At post-intervention, the
difference between groups was statistically significant (p < .001),

favoring the student-centered group. The reported within-group
effect sizes were large for both the experimental group (d = 3.69)
and the control group (d = 1.26). Overall, these findings indicate
that autonomous learning behavior scores improved in both
groups, with a substantially larger observed increase in the
student-centered group. The effect-size estimates should be
verified against the underlying data and the calculation method
before publication.

Table 7. Autonomous Learning Behavior Scores

Group Baseline Post-Intervention Change Score Within-Group p Effect Size (d)
Experimental 64.8 £11.3 96.9 £ 10.8* 321487 <0.001 3.69
Control 65.9+10.8 752+ 114* 93+74 <0.001 1.26
Between-Group p 0.693 <0.001 <0.001 - -

Note: *Significantly different from baseline (p<0.001)

Between-group comparison revealed substantial differences
favoring the experimental group (t(59)=8.21, p<0.001, d=1.52),
corroborated by ANCOVA (F(1,58)=95.34, p<0.001, n?=0.62).
Subscale analysis indicated that the experimental group showed
particularly strong gains in initiative and planning (d=1.64) and
self-monitoring (d=1.58) dimensions.
Attendance and Engagement

Attendance rates were high in  both  groups
(experimental=94.3+4.2%,  control=93.8+4.6%, p=0.652).
However, engagement ratings differed significantly, with the
experimental group receiving higher ratings (3.64+0.31)
compared to the control group (3.12+0.38, t(59)=5.86, p<0.001,
d=1.50).

DISCUSSION

Summary of Key Findings

1. Student-centered pedagogy vyielded significantly superior
outcomes across all measured variables

2. Effect sizes ranged from large to very large (d=1.24-1.52) for
between-group comparisons

3. Improvements were evident in both cognitive (tactical
knowledge) and psychosocial (self-efficacy, autonomous
learning) domains alongside technical skill development

4. Engagement levels were substantially higher in the student-
centered approach despite equivalent attendance

5. The trajectory of improvement suggested cumulative benefits
of student-centered approaches over time.

Principal Findings

This study examined whether a student-centered Taekwondo
learning model could improve technical proficiency, tactical
knowledge, self-efficacy, and autonomous learning behavior
compared with traditional instructor-centered instruction. The
findings generally supported the study objectives and the
hypotheses predicting greater improvements in the student-
centered group. Among the 61 participants included in the final
analysis (30 in the student-centered group and 31 in the control
group), the adjusted between-group comparisons favored
student-centered instruction across all four principal outcomes.
Learning engagement was also higher in the student-centered
group, whereas attendance did not differ significantly between
groups.

The findings suggest that the potential contribution of
student-centered pedagogy extends beyond the reproduction of
individual techniques. The intervention combined autonomy
support, inquiry-based learning, cooperative practice, self-
assessment, and differentiated instruction. The pattern of results
across technical, tactical, and self-regulatory outcomes is
consistent with the view that physical education can integrate
psychomotor development with cognitive engagement and
learner responsibility. Nevertheless, because these strategies
were delivered as a combined intervention, the present design
cannot determine which component contributed most to the
observed differences.

The technical proficiency results are particularly relevant to
martial arts instruction, where accuracy, repetition, and instructor
feedback remain important. The findings do not imply that direct
demonstration or corrective instruction should be abandoned.
Rather, they suggest that these practices may be complemented
by structured opportunities for students to make decisions,
evaluate performance, receive peer feedback, and correct errors.
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The advantage in tactical knowledge is similarly important
because Taekwondo proficiency requires not only the execution
of techniques but also an understanding of when and why
particular actions are appropriate. The results therefore support
an instructional approach that connects technical practice with
tactical reasoning.

Improvements in self-efficacy and autonomous learning
behavior suggest that the intervention may also support students’
perceptions of their learning capability and their use of self-
regulatory strategies. However, these constructs were assessed
through questionnaires and should not be interpreted as direct
evidence of improved competitive performance, long-term
independent practice, or subsequent teaching competence. The
higher engagement score, alongside comparable attendance,
further suggests that being present in class and participating
actively are distinct dimensions of learning. This interpretation
remains provisional because engagement was based on
observational ratings and may have been influenced by observer
expectations or differences in implementation.

Statistical significance should be distinguished from practical
importance. The reported ANCOVA results indicate substantial
group differences under the specified models, with reported n?
values of .61-.66 across the four principal outcomes. These
estimates are large, but they should be interpreted cautiously
given the sample size, study design, and need to verify the effect-
size calculations against the original data. The study did not
establish thresholds for educationally meaningful change or
assess delayed retention and transfer. Accordingly, the findings
provide promising evidence for this instructional context rather
than definitive proof that student-centered pedagogy is
universally superior in Taekwondo education.

Comparison with International Evidence
The findings are broadly consistent with international
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evidence that pedagogical approaches encouraging active
decision-making and cognitive engagement can improve learning
in physical education. In a systematic review and meta-analysis
of 25 studies involving 1,692 participants, Gonzalez-Valero et al.
(2024) reported a positive overall effect of Teaching Games for
Understanding (TGfU) on sport-related decision-making. Their
findings support the relevance of learning environments in which
students interpret situations and make decisions rather than
simply reproduce predefined actions. The present study extends
this discussion to university-level Taekwondo by examining
tactical knowledge alongside technical proficiency and self-
regulatory outcomes.

This comparison should not, however, be interpreted as a
direct replication of TGfU. TGfU is a specific pedagogical model
developed around game understanding, whereas the present
intervention combined several student-centered strategies in a
martial arts curriculum. Taekwondo requires the integration of
technical precision, tactical adaptation, and structured interaction
with an opponent. The current results therefore provide evidence
relevant to student-centered learning in a martial arts setting, but
they do not establish that the intervention is equivalent to TGfU
or that the same effects would occur in other sports.

The results are also compatible with evidence from self-
determination theory (SDT). In a systematic review and meta-
analysis of 265 studies, Vasconcellos et al. (2020) found that
autonomous motivation and satisfaction of basic psychological
needs were associated with more adaptive outcomes in physical
education. White et al. (2021), reviewing qualitative studies in
physical education, likewise found that meaningful choice,
appropriate challenge, and supportive peer relationships could
contribute to positive motivational experiences, whereas
controlling behaviors and negative peer interactions could
undermine students’ perceived competence and relatedness.
These findings provide a theoretical basis for interpreting the
present intervention’s emphasis on autonomy, collaborative
practice, and feedback.

Evidence on teacher-focused interventions further indicates
that autonomy-supportive behaviors can be developed through
structured professional development. Raabe et al. (2019), in a
systematic review of interventions involving physical education
teachers and youth sport coaches, found that interventions
frequently improved teachers’ and coaches’ autonomy-
supportive behaviors. This evidence reinforces the practical
relevance of instructor preparation in the current study.
Nevertheless, the present research did not directly measure
perceived autonomy support, psychological need satisfaction, or
autonomous motivation. Consequently, SDT offers a plausible
interpretive framework, but the proposed motivational pathways
remain untested in this dataset.

Research on self-controlled motor learning also provides a
useful conceptual connection. Sanli et al. (2013) discussed how
opportunities for control over practice and feedback may be
understood through SDT and its emphasis on autonomy and
competence. The self-assessment, bounded choice, and
reflection activities in the current intervention are consistent with
this perspective. However, the present study did not isolate self-
controlled practice or directly test motor-learning mechanisms. Its
findings should therefore be regarded as consistent with, rather
than conclusive confirmation of, this explanation.

Differences between the present results and those reported
internationally may arise from the population, intervention dose,
duration, instructional context, outcome measures, and analytical
methods. The current intervention involved 28 sessions over 14
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weeks, providing repeated opportunities for technical practice,
tactical problem-solving, and reflection. However, because no
alternative intervention durations were compared, the study
cannot establish an optimal dose. Cultural expectations
concerning instructor authority, collaborative learning, and
student autonomy may also affect implementation. As the sample
came from one Indonesian university, cross-national studies are
needed before assuming that the same outcomes would be
observed in different educational systems or martial arts
traditions.

Theoretical, Methodological, and Practical
Implications

Theoretically, the findings are compatible with constructivist
accounts of learning, which emphasize active knowledge
construction, feedback, and application to meaningful problems.
The tactical knowledge results are particularly relevant because
inquiry-based activities invite students to consider why and when
a technique is appropriate. The findings are also consistent with
SDT's emphasis on autonomy-supportive  environments.
However, neither constructivist learning processes nor SDT
mechanisms were directly tested. Future studies should measure
proposed mediators, such as perceived autonomy support,
competence satisfaction, cognitive engagement, and quality of
peer feedback, to determine how student-centered instruction
may influence learning.

Methodologically, the study’s assessment of several outcome
domains provides a broader perspective than an evaluation
based exclusively on technical performance. Using a common
curriculum and comparable scheduled instructional time across
groups helps reduce the possibility that differences were
attributable solely to curricular content or contact time. Blinded
technical assessors and reported implementation-fidelity
observations are additional strengths. These features improve
the interpretability of the findings, although they do not eliminate
selection effects, expectancy effects, or other potential sources
of bias.

In practice, instructors could integrate student-centered
strategies without abandoning technical standards or instructor
expertise. Feasible strategies include asking students to explain
tactical decisions, organizing small-group practice, using
structured peer-feedback prompts, reviewing selected video
recordings, and providing bounded choices between suitable
practice tasks. These activities should be adapted to students’
experience and safety needs. Beginners may require explicit
demonstrations, close supervision, and frequent corrective
feedback; autonomy should be developed progressively rather
than treated as unrestricted independent practice.

Professional development is likely to be important for
sustainable implementation. Instructors may need support in
developing inquiry questions, facilitating constructive peer
feedback, assessing learning, and ensuring equitable
participation. Higher education programs could pilot these
strategies within existing courses and evaluate both student
outcomes and implementation demands before wider adoption.
The current evidence supports careful integration and evaluation,
but does not establish cost-effectiveness or justify universal
adoption across all martial arts programs.

Strengths and Limitations

Several strengths support the relevance of this study. The
intervention was implemented over a defined 14-week period,
used a common curriculum across groups, and examined
technical, cognitive, psychological, and behavioral outcomes.
Technical proficiency was evaluated by independent assessors
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blinded to group allocation, and the manuscript reports reliability
evidence for the principal measures. The initial recruitment of 64
participants, exclusion of three participants under predefined
criteria, and final analysis of 61 participants should be
documented consistently across the abstract, methods, results,
and participant-flow diagram.

Important limitations nevertheless constrain interpretation.
First, the sample was drawn from a single university and
comprised 61 students, limiting precision and transferability to
other institutions, age groups, experienced practitioners, and
competitive athletes. Second, the allocation procedure requires
clarification. The manuscript describes  matched-pair
randomization but also refers to intact classes and a quasi-
experimental design. The authors should state whether
participants were individually randomized, allocated in pairs, or
assigned through pre-existing classes. This distinction is
essential for assessing selection bias and the strength of causal
inference.

Third, baseline equivalence on measured characteristics
does not exclude unmeasured confounding, including differences
in motivation, previous learning experiences, or instructor
expectations. Students and instructors could not realistically be
blinded to the teaching approach, creating the possibility of
expectancy effects or differential effort. Although technical
assessors were blinded, the manuscript should clarify whether
tactical assessment, questionnaire administration, and
engagement ratings were conducted independently and
consistently. Self-report outcomes may also be affected by social
desirability or changes in how students interpret questionnaire
items over time.

Fourth, the manuscript reports less than 2% missing data
handled through listwise deletion. The number and distribution of
missing observations, their allocation across groups and
outcomes, and the rationale for the chosen method should be
reported. The three exclusions must be distinguished from
missing outcome data. Fifth, multiple outcomes and statistical
tests were examined. Without a clearly prespecified primary
outcome or a stated multiplicity strategy, the possibility of inflated
false-positive risk across the full set of comparisons cannot be
excluded. Confidence intervals, exact p values where possible,
and clearly defined effect-size calculations should be reported.
The Cohen’s d values should be checked against the original
sample sizes, means, standard deviations, and calculation
method before publication.

Sixth, outcomes were assessed during the intervention and
immediately afterward, with no delayed follow-up reported. The
study therefore cannot establish whether improvements were
retained or transferred to competitive performance, independent
practice, or future teaching. In addition, fidelity observations
covered four sessions, which may not capture implementation
variation across all 28 sessions. Finally, the intervention
combined multiple pedagogical components, preventing the

CONCLUSION

identification of the specific strategies responsible for the
observed outcomes.

These limitations do not invalidate the observed group
differences, but they indicate that the findings should be
interpreted as promising evidence from a specific higher
education setting rather than definitive proof of a universally
effective instructional model. Transparent reporting, replication,
and stronger designs are needed to establish the robustness and
generalizability of the findings.

Future Research

Future research should replicate the intervention in larger,
multisite samples across Indonesian universities and other
countries. Studies should include students with different levels of
prior martial arts experience, diverse age groups, and, where
appropriate, competitive Taekwondo athletes. This approach
would help establish whether the findings depend on educational
stage, experience, or cultural context.

Where feasible, adequately powered randomized controlled
trials should use transparent allocation procedures and blinded
outcome assessment. Cluster-randomized designs may be
appropriate when whole classes receive the intervention,
provided that sample-size calculations and analyses account for
clustering. Researchers should preregister primary outcomes,
define eligibility and exclusion criteria in advance, document
participant flow, and select an analysis strategy appropriate to the
design and missing-data pattern.

Follow-up assessments at three, six, and twelve months
would help determine whether improvements persist beyond the
immediate intervention. Future studies should also examine
transfer to sparring decision-making, performance under
pressure, independent practice, and the ability of physical
education students to apply student-centered strategies during
teaching placements. These outcomes should be measured
directly rather than inferred from questionnaire scores.

Mechanism-focused research should examine whether
perceived autonomy support, competence satisfaction,
motivation, cognitive engagement, and peer-feedback quality
mediate learning outcomes. Moderation analyses could
investigate whether prior experience, baseline proficiency,
gender, or instructional climate influences students’ responses.
Such analyses should be preregistered and supported by
adequate sample sizes. Finally, implementation and cost-
effectiveness studies should document instructor training, fidelity,
acceptability, time and equipment requirements, and barriers to
delivery. Component or factorial designs could determine
whether inquiry-based learning, peer feedback, video-assisted
reflection, or learner choice contributes distinct benefits.
Replication using validated instruments and common outcome
definitions would improve international comparability and support
evidence-informed decisions about student-centered pedagogy
in Taekwondo and other martial arts.

This study found that student-centered Taekwondo
instruction was associated with greater improvements in
technical proficiency, tactical knowledge, self-efficacy, and
autonomous learning behavior than ftraditional instructor-
centered instruction among the university students included in the
final analysis. Learning engagement was also higher in the
student-centered group, while attendance was comparable
between groups. These findings suggest that integrating
autonomy support, inquiry-based learning, cooperative practice,
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and self-assessment may provide a promising approach to
Taekwondo education that addresses technical, cognitive, and
self-regulatory learning outcomes.

The study contributes to international discussions on student-
centered pedagogy by extending evidence from physical
education to university-level martial arts instruction in an
Indonesian context. However, the findings should be interpreted
in light of the sample drawn from a single university, the study
design, the combined nature of the intervention, and the absence
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of long-term follow-up. Therefore, the results do not establish that
the approach will produce equivalent outcomes across all
educational settings or martial arts disciplines. Multisite studies
with stronger experimental designs and follow-up assessments
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