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ABSTRACT
Received: 31 May 2026 This study aimed to investigate the effect of a physical literacy-oriented teaching model on
Accepted: 21 Sep 2026 fundamental movement skills, self-regulation in practice, and active participation in physical

education, with emphasis on the mediating role of teacher instructional feedback. This quasi-
experimental study employed a pretest-posttest control-group design. The statistical population
Final Publication: 23 Jul 2027 consisted of female students in Grades 4 to 6 in District 2 of Tehran during the 2024-2025 academic
year. Seventy students were selected through cluster random sampling and equally assigned to
experimental and control groups. The experimental group received a 16-session physical literacy-
Keywords oriented intervention, delivered twice weekly for 45 minutes per session. Data were collected using
the Test of Gross Motor Development-3, a self-regulation in practice questionnaire, an active student
participation scale, and a teacher instructional feedback scale. Data were analyzed using analysis of
Movement Skills, Self-Regulation  covariance and mediation analysis with 5000 bootstrap resamples. Analysis of covariance indicated a
significant group effect on fundamental movement skills (F=97.86, p<0.001, partial 1>=0.594), self-
regulation in practice (F=72.88, p<0.001, partial n?>=0.521), active participation (F=89.39, p<0.001,
Instructional Feedback, Physical partial 1*=0.572), and teacher instructional feedback (F=60.04, p<0.001, partial n1>=0.473). Mediation
analysis showed significant indirect effects of the intervention through teacher instructional feedback
on fundamental movement skills (0.256), self-regulation in practice (0.306), and active participation
(0.335). Because the direct effects remained significant after inclusion of the mediator, partial
mediation was supported for all three outcomes. A physical literacy-oriented teaching model can
improve motor skills, self-regulated practice, and active participation in elementary physical
education, while teacher instructional feedback constitutes an important mechanism through which
part of these effects is transmitted. Integrating task-level, process-level, and self-regulation feedback
into physical literacy programs may therefore enhance the effectiveness of elementary physical
education.
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EXTENDED ABSTRACT
INTRODUCTION

Physical education at the elementary-school level is increasingly viewed as a
multidimensional educational context in which motor competence, motivation, cognition,
self-regulation, and sustained participation in physical activity can be developed
simultaneously. Within this perspective, physical literacy has emerged as an important
pedagogical framework that extends beyond the acquisition of isolated motor skills and
emphasizes the integration of physical competence, confidence, motivation, knowledge,
and understanding required for lifelong engagement in physical activity (1). School-based
research has similarly shown that the systematic promotion of physical literacy can support
children’s motor development while strengthening their readiness to participate
meaningfully in movement experiences (2). Fundamental movement skills represent a
central component of this process because locomotor and object-control competencies
provide the foundation for more complex forms of physical activity, sport participation,
and active play. Previous evidence indicates that motor competence is associated not only
with physical functioning but also with broader cognitive, social, and emotional outcomes
(3, 4). Accordingly, elementary physical education should provide repeated, purposeful,
and developmentally appropriate opportunities to practice fundamental movement skills
rather than relying exclusively on conventional activity-based instruction (5). At the same
time, effective physical education requires active learners who are able to monitor and
regulate their own practice. Self-regulation allows students to set goals, monitor execution,
identify errors, select strategies, and modify their performance in response to instructional
information. Evidence from physical education suggests that approaches involving
repeated observation, self-talk, mental rehearsal, and guided reflection can facilitate self-
regulated motor learning (10). Knowledge-based approaches to physical education have
also emphasized the value of engaging learners cognitively rather than treating them as
passive performers of teacher-directed movement tasks (11). Cognitive activation may
therefore provide an important bridge between physical practice and reflective,
autonomous learning (19).

Another central outcome of contemporary physical education is active student
participation. Participation is multidimensional and includes behavioral involvement,
affective interest, and cognitive engagement in learning activities. Research has shown that
perceived variety support can increase learning engagement through motivational
mechanisms (14), while teaching styles that support students’ basic psychological needs



can strengthen motivation to participate in physical education (15). Teaching style has also
been linked to sport engagement through mediating mechanisms such as satisfaction and
resilience (16). These findings highlight the importance of learning environments that
provide meaningful choice, appropriate challenge, opportunities for success, and active
involvement. Similar conclusions have emerged from studies on productive and
reproductive teaching styles, indicating that the structure of instructional interaction can
meaningfully influence children’s learning experiences (17, 18). Innovative approaches
such as flipped learning and gamification have likewise demonstrated that instructional
design can improve engagement and motor learning by increasing student involvement and
meaningful practice (20-22). Within this broader framework, teacher instructional feedback
may represent a critical mechanism through which a physical-literacy-oriented teaching
model exerts its effects. Feedback directed toward task execution, learning processes, and
self-regulation can help students understand current performance, identify discrepancies,
and determine how to improve. Recent work on formative assessment and digital tools in
physical education has emphasized the potential of timely and individualized feedback to
support motor learning and self-regulation (25, 27). The growing integration of digital
technologies and artificial intelligence into physical education further reinforces the
importance of personalized feedback, adaptive instruction, and active learner engagement
(26, 30, 31). Therefore, examining feedback as a mediator may clarify not only whether a
physical-literacy-oriented model is effective, but also how its effects are transmitted.
Accordingly, the present study aimed to investigate the effect of a physical-literacy-
oriented teaching model on fundamental movement skills, self-regulation in practice, and
active participation among elementary-school students, with particular emphasis on the
mediating role of teacher instructional feedback.

METHODS AND MATERIALS

The study employed a quasi-experimental pretest-posttest design with an
experimental group and a control group. The statistical population consisted of all female
students in Grades 4 to 6 of elementary schools in District 2 of Tehran during the 2024-
2025 academic year. Using cluster random sampling, two schools were selected, and two
classes from each school were randomly assigned to the experimental and control
conditions. The final sample included 70 students, with 35 participants in the experimental
group and 35 in the control group. Inclusion criteria were absence of movement disorders
or medical conditions affecting physical activity, no regular participation in organized
sports classes outside school during the previous year, voluntary participation with written
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parental consent, and regular attendance. Exclusion criteria included absence from more
than two intervention sessions, sports injury during the program, parental withdrawal, and
incomplete questionnaire responses. Four instruments were used. Fundamental movement
skills were assessed using the third edition of the Test of Gross Motor Development, which
evaluates 13 locomotor and object-control skills according to performance criteria. Self-
regulation in practice was measured using a 9-item questionnaire scored on a five-point
Likert scale. Active student participation was assessed using a 15-item scale encompassing
behavioral, emotional, and cognitive engagement. Teacher instructional feedback was
measured through a 12-item scale reflecting task-level, process-level, and self-regulation
feedback. Internal consistency coefficients in the present study were 0.86 for self-
regulation, 0.89 for active participation, and 0.81 for instructional feedback. Construct
validity was confirmed through confirmatory factor analysis, with factor loadings above
0.60 and average variance extracted values above 0.50. The intervention consisted of 16
sessions conducted twice weekly for 45 minutes per session. The experimental group
received physical-literacy-oriented instruction incorporating progressive fundamental
movement skill practice, small-sided games, problem-solving tasks, self-assessment,
targeted practice, and structured teacher feedback. The control group continued the
conventional physical education program. Data were analyzed using descriptive statistics,
assumption testing, analysis of covariance, and mediation analysis with 5000 bootstrap
resamples and 95% confidence intervals. Statistical significance was set at 0.05.

FINDINGS

The final analysis included all 70 participants. Mean age was 10.63 years with a
standard deviation of 0.84, and no meaningful baseline differences were observed between
groups in age, grade distribution, or pretest scores. Descriptive findings showed substantial
improvement in the experimental group across all study variables. The mean fundamental
movement skill score increased from 53.46 at pretest to 67.91 at posttest in the
experimental group, whereas the control group increased only from 52.97 to 55.34. Self-
regulation in practice increased from 26.86 to 35.74 in the experimental group compared
with an increase from 27.11 to 28.91 in the control group. Active participation increased
from 44.20 to 58.69 in the experimental group, while the control group changed from 43.77
to 46.31. Teacher instructional feedback increased from 34.51 to 44.80 in the experimental
group and from 34.86 to 36.74 in the control group. Assumption testing showed that
normality, homogeneity of variances, and homogeneity of regression slopes were satisfied
for all dependent variables. Analysis of covariance indicated a significant group effect on



fundamental movement skills, F = 97.86, p < 0.001, partial n* = 0.594; self-regulation in
practice, F = 72.88, p <0.001, partial n> = 0.521; active participation, F = 89.39, p <0.001,
partial n? = 0.572; and teacher instructional feedback, F = 60.04, p < 0.001, partial n? =
0.473. Mediation analysis further showed that the intervention significantly predicted
teacher instructional feedback with a standardized coefficient of 0.682. Instructional
feedback significantly predicted fundamental movement skills, self-regulation, and active
participation. The indirect effect of the intervention through instructional feedback was
0.256 for fundamental movement skills, 0.306 for self-regulation in practice, and 0.335 for
active participation. None of the 95% bootstrap confidence intervals included zero.
Because the direct effects of the intervention remained significant after inclusion of the
mediator, teacher instructional feedback demonstrated partial mediation for all three
outcomes.

DISCUSSION AND CONCLUSION

The findings indicate that a physical-literacy-oriented teaching model can
substantially improve motor, cognitive-regulatory, and participatory outcomes in
elementary physical education. The strong improvement in fundamental movement skills
suggests that repeated, developmentally appropriate practice combined with progressive
task difficulty and structured feedback provides students with more effective learning
opportunities than conventional instruction alone. The improvement in self-regulation
demonstrates that students can benefit from being gradually involved in monitoring,
evaluating, and correcting their own performance rather than relying entirely on external
direction. The substantial increase in active participation further suggests that a learning
environment characterized by variety, meaningful challenge, success experiences, and
student involvement can enhance behavioral, emotional, and cognitive engagement
simultaneously.

The mediating findings are particularly important because they clarify the
mechanism through which the intervention operated. Teacher instructional feedback
partially mediated the relationship between the physical-literacy-oriented model and all
three outcomes, with the strongest indirect effect observed for active participation. This
indicates that the effectiveness of the teaching model cannot be explained solely by
increased practice time or exposure to movement tasks. Rather, part of its influence appears
to operate through the quality of instructional interaction between teacher and student.
When students receive clear information about what they are doing, how they can improve,
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and how they can independently evaluate their own performance, they become more
capable of refining movement skills, regulating practice, and remaining actively engaged.

Overall, the results support a shift from teacher-centered and repetition-dominated
physical education toward a more integrated instructional model in which motor
competence, reflection, autonomy, feedback, and engagement are developed together. A
physical-literacy-oriented approach appears to offer a practical framework for improving
not only students’ immediate motor performance but also their ability to manage learning
and participate actively in physical education. The findings therefore suggest that teacher
training programs and school physical education curricula should place greater emphasis
on structured feedback, student self-assessment, progressive motor challenges, and
participatory learning environments. In conclusion, the physical-literacy-oriented teaching
model was effective in improving fundamental movement skills, self-regulation in practice,
active participation, and perceived teacher instructional feedback, while instructional
feedback functioned as a significant partial mediator linking the intervention to the three
major student outcomes.
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