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ABSTRACT

Rhythmic physical activity has the potential to enhance fundamental movement skills in children aged 89
years; however, research on this topic remains limited. The objective of this study was to examine the
effectiveness of socio-cognitive-based rhythmic physical activity in improving the fundamental movement
skills of elementary school students aged 8-9 years. A total of 40 students (20 boys and 20 girls) were
randomly assigned to either an experimental group or a control group. Both groups participated in a four-
week intervention program conducted three times per week. Fundamental movement skills were assessed
using the Test of Gross Motor Development-3 Short Form (TGMD-3 Short Form) one day before and after
the intervention. After the four-week intervention, the experimental group demonstrated a significant
improvement in fundamental movement skills. All seven items of the TGMD-3 Short Form showed
statistically significant enhancements: hop with one leg (p < 0.05), Gallop (p < 0.05), long jump from place
(p <0.05), overhand throw (p < 0.05), two-handed catch (p < 0.05), stationary dribble (p < 0.05), and two-
handed strike (p < 0.05). This study provides empirical evidence that an eight-week socio-cognitive-based
rhythmic physical activity program significantly improves the fundamental movement skills of children
aged 89 years. The improvement in movement skills was greater in children who participated in the socio-
cognitive rhythmic physical activity program compared to those who engaged in general physical activities.
This rhythmic activity model can serve as an effective alternative learning material for rhythmic activity
instruction in elementary schools.
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INTRODUCTION

Fundamental movement skills (FMS) form the foundational basis of children's motor
development and serve as prerequisites for more advanced physical competencies, such as
engaging in sports and performing daily physical activities. FMS consists of three primary
components: locomotor skills (e.g., running, jumping, sliding), manipulative skills (e.g.,
throwing, catching, kicking), and stability skills (e.g., balancing, turning, body rotation) (Gallahue
et al., 2012). Children who develop strong FMS are more likely to participate in complex physical
activities and maintain an active lifestyle throughout their lives (Lubans et al., 2010). Conversely,
limited mastery of FMS during childhood can lead to reduced participation in physical activity
and increase the risk of long-term health issues such as obesity and psychosocial problems (Ma
& Luo, 2023).

Unfortunately, the decline in FMS quality among primary school-aged children has become
a growing concern in many countries, including Indonesia. Children today are more inclined to
engage in sedentary activities such as watching television or playing with gadgets rather than
participating in physical activities that stimulate motor skills. A study by Hardy et al. (2010) found
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that many children aged 610 fail to attain age-appropriate levels of FMS proficiency. This
presents a significant challenge for educators, particularly in designing physical education
curricula that effectively stimulate motor skill development.

In this context, thythmic physical activity has emerged as a promising alternative teaching
method. Rhythmic physical activity refers to motor activities integrated with music and rhythm,
encompassing rhythmic gymnastics, creative dance, and rhythmic games tailored to children's
developmental stages. According to Gallahue et al. (2012), rhythmic activities are well-suited for
children aged 6-10 as they stimulate motor, cognitive, and affective aspects in an integrated
manner. Children are more engaged and motivated to participate in lessons that involve music
and rhythmic movement because they are enjoyable and developmentally appropriate.

Furthermore, empirical studies have shown that rhythmic physical activities enhance
coordination, balance, movement rhythm, and motor creativity in children. Research by Marinsek
and Denac (2020) confirmed that integrating music and movement in physical education
programs significantly improves gross motor skills and rhythmic abilities in primary school-aged
children. These activities not only foster motor development but also strengthen the connections
between cognitive and emotional domains.

However, many of the current approaches to implementing rhythmic physical activity
remain traditional and are not yet grounded in comprehensive learning theories. In this regard, the
socio-cognitive approach developed by Albert Bandura can be employed to enhance the
effectiveness of interventions. This theory emphasizes the role of social environment, modeling,
observation, self-regulation, and self-efficacy in the learning process (Bandura, 1986). In physical
education settings, this approach views learners as active agents who learn through observation,
direct experience, and reflection on their own and others’ behaviors.

The socio-cognitive approach is particularly relevant for children aged 8-9, who are in
Piaget’s concrete operational stage of development. At this stage, children begin to understand
cause-effect relationships, imitate behaviors observed by teachers or peers, and develop a sense
of self through the feedback they receive. Therefore, rhythmic physical activities designed with
socio-cognitive principles will support learning not only through physical practice but also
through structured cognitive and social processes. For instance, children may imitate movements
demonstrated by a teacher or peer, assess their performance by observing outcomes, and be
motivated by the success of their peers (Zhou et al., 2021).

Nonetheless, empirical studies that integrate rhythmic physical activity with a socio-
cognitive perspective in primary school physical education are still scarce, particularly in
Indonesia. Most existing research focuses solely on physical aspects, without accounting for the
social and cognitive factors that support movement learning. A study by Hu et al. (2020)
demonstrated that theory-based approaches are more effective than conventional methods in
enhancing FMS. They compared Novel Rhythmic Physical Activities (NRPA) with Traditional
Rhythmic Physical Activities (TRPA) and found that NRPA, which employs a theory-based
pedagogical approach, led to significant improvements in children’s motor skills.

Based on this background, it is important to conduct a study that examines the effectiveness
of socio-cognitively-based rhythmic physical activity in improving fundamental movement skills
among primary school children. Such an intervention is expected to contribute to the development
of enjoyable, structured, and effective physical education learning models grounded in sound
learning theories. In addition, the findings of this study are expected to provide practical
alternatives for physical education teachers in implementing rhythmic activities that focus not
only on physical achievements but also on students’ social and cognitive development.

Therefore, this study aims to investigate the effectiveness of socio-cognitively-based
rhythmic physical activities in enhancing fundamental movement skills among 8—9-year-old
primary school students. The study tests the hypothesis that rhythmic physical activities designed
using a socio-cognitive approach are more effective than conventional physical activities in
improving locomotor, manipulative, and stability movement aspects in primary school-aged
children. Through a structured scientific approach, the results of this study are expected to enrich
the literature on physical education curriculum development and serve as a foundation for future
interventions in early childhood movement education.
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METHOD

This study employed a quantitative approach using a quasi-experimental design, involving
an experimental group and a control group. The research subjects consisted of 40 students aged
89 years from two elementary schools in Kulon Progo Regency. The experimental group
comprised 20 students from Karangsari 2 Public Elementary School, while the control group
consisted of 20 students from Widoro Public Elementary School.

The inclusion criteria for participants were as follows: (1) second-grade elementary
students aged 8-9 years, (2) willingness to participate in the entire research program, (3) not
enrolled in any extracurricular or other motor training programs outside school, and (4) having
obtained written parental or guardian consent. All participants signed an informed consent form
after receiving an explanation of the study's objectives and procedures.

The experimental group received an intervention in the form of rhythm-based physical
activity grounded in the socio-cognitive approach for four weeks, with a frequency of three
sessions per week and a duration of 8 minutes and 30 seconds per session. Each session was
divided into three parts warm-up, main activity, and cool-down structured according to rhythmic
activity principles from stages B1 to BS. The intervention was administered by the Physical
Education, Sports, and Health (PJOK) teachers at each respective school. Meanwhile, the control
group did not receive any intervention and only participated in their regular school activities.

The instrument used to measure fundamental motor skills was the Test of Gross Motor
Development 3 Short Form (TGMD-3 Short Form). Measurements were conducted one day
before (pretest) and one day after (post test) the intervention.

Data analysis was carried out using SPSS version 27.0. The analysis procedure began with
assumption tests, namely the normality test using the Kolmogorov—Smirnov test and the
homogeneity test using Levene’s Test. Since the results indicated that the data were not normally
distributed and not homogeneous, non-parametric tests were employed. The Wilcoxon Signed
Rank Test was used to examine the differences between pretest and posttest within each group,
while the Kruskal-Wallis test was applied to determine differences between the experimental and
control groups. All analyses were conducted at a significant level of 0.05.

FINDINGS AND DISCUSSION

Findings
Normality test

To ensure that the research data met the requirements for further statistical analysis, a
normality test was conducted on the measurement results of fundamental motor skills in both the
experimental and control groups, at both the pretest and posttest stages. The normality test was
performed using the Kolmogorov-Smirnov method, and the results are presented in Table 1.

Based on the results presented in Table 1, it is evident that all variables of fundamental
motor skills, both in the experimental group and the control group, show significance values (p-
value) less than 0.05. This indicates that the data are not normally distributed, for both pretest and
posttest measurements across all fundamental motor skill items. Therefore, the assumption of
normality is not met. Consequently, non-parametric tests, such as the Wilcoxon Test and the
Kruskal-Wallis Test, were used for subsequent data analysis, as they are more appropriate under
these conditions.

Homogeneity test

After conducting a normality test on the fundamental motor skills data and finding that the
data were not normally distributed, the next step was to perform a homogeneity test to determine
whether the variances between groups were equal. The results of the homogeneity test for each
component of fundamental motor skills are presented in Table 2. Based on the results of the
homogeneity test presented in Table 2, several components of fundamental motor skills showed
significance values (Sig.) less than 0.05, namely Hop With 1 Leg, Gallop, Long Jump from Place,
Catch (Two-Handed), and Strike.
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Table 1. Kolmogorov-Smirnov normality test of basic movement skills of experimental and
control groups

Group Variable Group Statistic  p-value  Description
Experiment (N =20) Hop With 1 Leg Pretest 0.226 0.009 Not Normal
Posttest 0.387 0.000 Not Normal

Gallop Pretest 0.398 0.000 Not Normal

Posttest 0.350 0.000 Not Normal

Long Jump from Place Pretest 0.330 0.000 Not Normal

Posttest 0.376 0.000 Not Normal

Throw Overhead Pretest 0.280 0.000 Not Normal

Posttest 0.449 0.000 Not Normal

Catch (Two-Handed) Pretest 0.538 0.000 Not Normal

Posttest 0.261 0.000 Not Normal

Dribble Stationary Pretest 0.284 0.000 Not Normal

Posttest 0.361 0.000 Not Normal

Strike Pretest 0.399 0.000 Not Normal

Posttest 0.389 0.000 Not Normal

Control (N = 20) Hop With 1 Leg Pretest 0.263 0.001 Not Normal
Posttest 0.333 0.000 Not Normal

Gallop Pretest 0.424 0.000 Not Normal

Posttest 0.499 0.000 Not Normal

Long Jump from Place Pretest 0.400 0.000 Not Normal

Posttest 0.438 0.000 Not Normal

Throw Overhead Pretest 0.300 0.000 Not Normal

Posttest 0.247 0.002 Not Normal

Catch (Two-Handed) Pretest 0.538 0.000 Not Normal

Posttest 0.527 0.000 Not Normal

Dribble Stationary Pretest 0.276 0.000 Not Normal

Posttest 0.288 0.000 Not Normal

Strike Pretest 0.238 0.000 Not Normal

Posttest 0.288 0.000 Not Normal

Table 2. Homogeneity test of basic movement skills
Levene Statistic

Basic movement skills Statistic af Sig. Description
Hop with 1 Leg 5.784 1;38 0.021 Not Homogeneous
Gallop 5.384 1;38 0.026 Not Homogeneous
Long Jump from Place 7.728 1;38 0.008 Not Homogeneous
Throw Overhead 2.463 1;38 0.125 Homogeneous
Catch (Two-Handed) 81.000 1;38 0.000 Not Homogeneous
Dribble Stationary 2.449 1;38 0.126 Homogeneous
Strike 4.711 1;38 0.036 Not Homogeneous

This indicates that the data for these components are not homogeneous across groups.
Meanwhile, two components, Throw Overhead and Dribble Stationary, had significant values
greater than 0.05, suggesting that their variances are homogeneous. Since the majority of the data
do not meet the assumptions of normality and homogeneity, subsequent data analyses employed
non-parametric tests to obtain more valid results.

T-test results

After it is known that the data is not normally distributed and not homogeneous, an analysis
is carried out using the Wilcoxon nonparametric test to determine the difference in basic
movement skills between the pretest and posttest in each group. The Wilcoxon test results for the
experimental and control groups are shown in Table 3.
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Table 3. Wilcoxon test results pretest - posttest basic movement skills of experimental and
control groups

Std

Group Variable Group Mean S p-value Description
Deviation

Experiment Hop With 1 Leg Pretest 1.95 0.759 0.002 There is a difference
(N =20) Posttest  2.60 0.503

Gallop Pretest 2.40 0.598 0.014 There is a difference
Posttest  2.70 0.571

Long Jump from Pretest 2.15 0.745 0,008 There is a difference
Place Posttest  2.70 0.657

Throw Overhead Pretest 1.70 0.737 0,001 There is a difference

Posttest ~ 2.65 0.671

Catch (Two-Handed) Pretest 2.05 0.224 0.002 There is a difference
Posttest  2.55 0.510

Dribble Stationary Pretest 1.65 0.671 0.001 There is a difference
Posttest  2.55 0.510

Strike Pretest 2.20 0.523 0.001 There is a difference
Posttest  2.95 0.510
Control (N Hop With 1 Leg Pretest 1.80 0.696 0.180 No Difference
=20) Posttest  1.95 0.605
Gallop Pretest 2.35 0.587 0.083 No Difference
Posttest  2.20 0.523
Long Jump from Pretest 2. 0.459 0.414 No Difference
Place Posttest  2.10 0.447
Throw Overhead Pretest 1.90 0.788 0.157 No Difference
Posttest  2.10 0.852
Catch (Two-Handed) Pretest 2.05 0.224 0.317 No Difference
Posttest  2.10 0.308
Dribble Stationary Pretest 1.70 0.657 0.180 No Difference
Posttest  1.85 0.671
Strike Pretest 2.65 0.813 0.046 There is a difference

Posttest  2.85 0.671

Based on the results of the Wilcoxon test presented in Table 3, it was found that there was
a significant difference between the pretest and posttest results in the experimental group for all
fundamental motor skill variables. This is indicated by p-values less than 0.05 across all items,
suggesting an improvement in fundamental motor skills following participation in the rhythm-
based physical activity program grounded in sociocognitive theory. In contrast, in the control
group, most items did not show significant differences between the pretest and posttest (p-values
> 0.05), except for the Strike variable, which showed a significant difference. These findings
indicate that improvements in fundamental motor skills occurred more significantly in the group
that received the sociocognitive-based rhythmic physical activity intervention compared to the
group that did not receive any specific treatment.

T-test results

To see the difference in the improvement of basic movement skills between the
experimental group and the control group after treatment, the Kruskal-Wallis test was used. This
test was chosen because the data did not meet the assumptions of normality and homogeneity.
The results of the Kruskal-Wallis test are presented in Table 4.

Based on the results of the Kruskal Wallis test presented in Table 4, it was found that all
aspects of fundamental motor skills showed significant differences between the experimental
group and the control group (p < 0.05). The average improvement in scores in the experimental
group was higher compared to the control group, with the most significant differences observed
in the Strike component (p = 0.001), Dribble Stationary (p = 0.002), and Throw Overhead (p =
0.003). These findings indicate that the socio-cognitive-based rhythmic physical activity
intervention has a greater impact on improving fundamental motor skills in children aged 8—9
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years than regular physical activity. Therefore, the socio-cognitive-based approach can be
considered an effective alternative for developing basic motor abilities in elementary schools.

Table 4. Kruskall-Wallis test results of basic movement skills of experimental and control

groups
Measurement test Basic Experiment Control Mean+ vl Descrioti
movement skills Mean+ (SD) (SD) p-value escription

Hop With 1 Leg 0.65+ (0.67) 0.15+ (0.49) 0.014 There is a difference
Gallop 0.30+(0.47) 0.15+ (0.37) 0.003 There is a difference
Long Jump from Place 0.55+(0.76) 0.10+ (0.55) 0.019 There is a difference
Throw Overhead 0.95+ (0.89) 0.20+ (0.62) 0.003 There is a difference
Catch (Two-Handed) 0.50+ (0.51) 0.05+ (0.22) 0.018 There is a difference
Dribble Stationary 0.90+ (0.72) 0.15+ (0.49) 0.002 There is a difference
Strike 0.75+ (0.64) 0.20+ (0.41) 0.001 There is a difference

Discussion

Interpretation of research results

The results of this study indicate that socio-cognitive-based rhythmic physical activity
significantly improves fundamental motor skills (FMS) in children aged 89 years. Wilcoxon test
data showed a significant increase in all aspects of FMS in the experimental group (p < 0.05),
which included locomotor skills (hop on one leg, gallop, standing long jump), manipulative skills
(overhand throw, catch, stationary dribble, strike), whereas the control group did not exhibit
significant changes, except in the strike skill. This demonstrates that participation in a
systematically designed rhythmic physical activity program using a socio-cognitive approach can
comprehensively develop children's motor abilities.

The socio-cognitive approach is based on Bandura’s theory, which emphasizes that
learning occurs through observation, imitation, and modeling, aligning well with the
characteristics of primary school-aged children. In this study, children not only moved
rhythmically but also imitated movements demonstrated directly by physical education instructors
or teachers. This supports the internalization process of motor skills through social interaction
and positive reinforcement within the context of music and rhythmic movement (Han et al., 2022;
Lanang, et al., 2023; Laure & Habe, 2023).

These findings further reinforce that fundamental motor skills, which serve as a critical
foundation for motor development and readiness for further sports activities, can be effectively
enhanced through age-appropriate and enjoyable media. Socio-cognitive-based rhythmic physical
activity provides a learning environment that supports children’s social, emotional, and cognitive
needs, contributing to the effectiveness of motor skill learning (Marinsek, & Denac, 2020; Yang
et al., 2025; Zhao et al., 2024) Thus, this intervention model not only impacts physical
performance improvements but also fosters positive attitudes and behaviors toward physical
activity from an early age. Consistent with these findings, Hidayat (2013) demonstrated that self-
monitoring and goal-setting strategies significantly enhance elementary students’ mastery of
motor skills and intrinsic motivation, underscoring the importance of self-regulation in physical
education contexts.

The most effective method to promote the development of fundamental motor skills (FMS)
and rhythmic abilities (RA) in early childhood is a program combining music with movement
(Marinsek & Denac, 2020).

Comparison with previous studies

The results of this study are consistent with several previous studies that emphasize the
importance of rhythmic physical activity in enhancing fundamental movement skills (FMS) in
early childhood. Gallahue et al. (2012) explain that rhythmic activities are highly suitable for
children aged 6-10 years because they develop basic motor skills while simultaneously
introducing children to concepts of rhythm and music. In the context of this study, systematically
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and structurally conducted rhythmic physical activities provided varied and enjoyable movement
experiences, which are key to effective motor learning in children.

Further research by Hu et al. (2020) demonstrated that Novel Rhythmic Physical Activities
(NRPA) are more effective than Traditional Rhythmic Physical Activities (TRPA) in improving
Fundamental Movement Skills (FMS). This appears to align with the approach used in this study,
where the sociocognitive element adds an additional dimension of social learning and motivation
reinforcement, making the activity more than just ordinary physical movement. In line with this,
Sucipto et al. (2023) found that applying tactical and gender-responsive learning approaches in
physical education increases students’ enjoyment levels, confirming that motivational and social
dimensions are essential factors in sustaining engagement during movement-based activities.

Moreover, Marinsek and Denac (2020) assert that the combination of music and movement
is the best strategy to promote the development of FMS and Rhythmic Ability (RA) in children.
Therefore, when music is used as an enjoyable external enhancer that guides children's movement
rhythm, it positively impacts coordination, response speed, and mastery of motor skills.

Thus, the findings of this study are consistent with existing literature and reinforce the
evidence that approaches involving music, rthythm, and social learning principles can be highly
effective methods for developing children’s fundamental movement skills.

Strengths of research design

This study possesses several design strengths that support the validity and reliability of the
obtained findings. First, the use of a quasi-experimental design with both experimental and control
groups provides a robust basis for directly comparing the effects of the intervention. With a
balanced sample size (20 children in each group) and random participant selection, selection bias
can be minimized (Berger et al 2021; Miller et al, 2020; Sella et al. 2021).

Second, the employment of an internationally standardized instrument for measuring
fundamental motor skills, namely the Test of Gross Motor Development-3 Short Form (TGMD-
3 SF), ensures strong content and construct validity. The TGMD-3 has been demonstrated to
objectively and reliably assess locomotor and manipulative skills in children, including within the
Indonesian cultural context.

Third, the comprehensive data testing procedures, including normality and homogeneity
tests, indicate the researchers’ attention to data characteristics before selecting appropriate
statistical tests. When the data were non-normal and heterogeneous, the researchers appropriately
applied nonparametric tests such as the Wilcoxon and Kruskal-Wallis tests, thereby maintaining
the statistical validity of the analysis results (Bongbeebina & Rahman, 2025).

Additionally, the intervention activities were conducted over four weeks with a frequency
of three sessions per week, reflecting an adequate training intensity to observe motor skill
improvements. The activities were directly supervised by physical education teachers at each
school, reinforcing genuine involvement within the educational context rather than merely
laboratory simulation.

The combination of experimental design, the use of valid measurement tools, and control
over implementation establishes a strong methodological foundation for the findings, making this
study a valuable reference for the implementation of thythm-based physical activity programs in
elementary schools.

Explanation of the effectiveness of rhythmic activities

The effectiveness of rhythmic physical activity in enhancing fundamental motor skills can
be explained through a combination of physiological, psychological, and socio-cognitive
principles. Physiologically, repetitive movements performed in a specific thythm stimulate the
motor nervous system, strengthen the coordination of large muscle groups, and improve control
over balance and agility. The accompanying music also activates the limbic system, which plays
a role in emotion and motivation, thereby increasing children’s enthusiasm and engagement in
the activity. Similarly, Nugraha et al. (2022) highlighted structured and reflective physical
education practices, such as circuit learning involving peer observation and self-assessment,
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effectively improving students’ critical thinking and physical fitness, reinforcing the value of
interactive and feedback-based motor learning.

From a psychological perspective, the structured and predictable rhythm helps children
prepare their bodies for subsequent movements. This fosters anticipatory motor planning, which
is crucial for motor skill development. Music and rhythm provide auditory cues that regulate
movement timing, enhance synchronization, and accelerate the understanding of movement
patterns (Janzen et al., 2022).

From a socio-cognitive standpoint, such activities offer learning opportunities through
observation and imitation. Children mimic movements from teachers or peers, reinforcing
learning through vicarious experiences. Additionally, within Bandura’s theoretical framework,
positive reinforcement (such as praise, encouragement, or enjoyable movements) enhances
children’s self-efficacy in physical activity. When children feel capable of following the rhythm
and mastering movements, their confidence in engaging in physical activity increases (Libertus &
Hauf, 2017).

Rhythmic activities also facilitate meaningful social interactions with instructors and
fellow participants. This social element acts as a key motivational factor that accelerates the
internalization of skills. Therefore, the effectiveness of the intervention lies not only in the
movements themselves but also in the accompanying emotional, social, and cognitive contexts
(Tunggeng & Cohen, 2018; Vazou et al., 2020; William & Berthelsen, 2019).

Research limitations

Although this study yielded significant findings, several limitations should be considered
for a more cautious interpretation of the results. First, the intervention duration was limited to
only four weeks. While this period was sufficient to demonstrate initial changes, it may not have
been optimal for assessing long-term effects, such as skill retention or the formation of active
habits.

Second, the sample size was relatively small and confined to two elementary schools in
Kulon Progo Regency. This limits the generalizability of the findings to a broader population with
different geographic, social, or economic backgrounds.

Third, although the physical education teachers conducted activities following the prepared
guidelines, variations in teaching methods and facilitation styles may have influenced the final
outcomes. The absence of strict control over the implementation process in the field could have
led to differences in the quality of execution between schools.

Furthermore, this study did not include additional variables such as the impact of the
activities on children’s non-motor aspects, including self-confidence, musical intelligence, or
motivation toward sports. Follow-up measurements after the intervention were also not
conducted, leaving it unclear whether the observed skill improvements were maintained over
time.

Taking these limitations into account, the study’s results remain relevant and significant;
however, further research with a broader design and longer duration is necessary to strengthen
the evidence regarding the effectiveness of socio-cognitive-based rhythmic physical activity
interventions.

Practical implications

The findings of this study have important practical implications in the field of physical
education and motor learning in elementary schools. First, the socio-cognitive based rhythmic
physical activity model can serve as an alternative learning approach in rthythmic activities, which
have traditionally been conducted using conventional methods. By integrating elements of music,
rhythm, and social learning, teachers can create a more engaging, enjoyable, and meaningful
learning experience for students.

Second, this rhythmic physical activity can provide an inclusive learning solution. The
movements involved are simple, progressive, and accessible to all children, including those with
mild motor impairments. This enables all students to actively participate in physical education
without feeling left behind.
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575



Cakrawala Pendidikan: Jurnal llmiah Pendidikan, Vol. 44 No. 3, October 2025, pp.568-578

Third, the involvement of physical education teachers as direct implementers of the
intervention demonstrates that this program is easy to integrate into the school curriculum.
Without requiring complex facilities or equipment, the activities can be conducted in classrooms,
fields, or school halls with minimal resources. These findings align with Sunardianta et al. (2024),
who emphasized that child-friendly and well-managed learning environments in physical
education encourage students’ engagement and support the holistic development of motor and
health competencies.

Fourth, the program can strengthen the synergy between motor development and children’s
socio-emotional growth. When children successfully imitate movements, receive positive
reinforcement, and interact in an enjoyable environment, this contributes to building their self-
confidence and a positive attitude toward physical activity.

Therefore, this program not only benefits the enhancement of fundamental motor skills but
also supports holistic child development in terms of character education and health. Consequently,
it is recommended that this approach be systematically integrated into teacher training, physical
education curricula, and elementary school education policies.

Suggestions for further research

Based on the results and limitations of this study, several recommendations can be made
for future research. First, studies with longer intervention durations, for example, 8 to 12 weeks,
are needed to evaluate whether improvements in fundamental motor skills can be maintained or
even further developed over an extended period. A longer duration also allows for the emergence
of more permanent changes in physical behavior. Second, the scope of research should be
expanded to include various regions with diverse social, cultural, and economic backgrounds. By
broadening the geographical sample, the generalizability of the results will be strengthened,
enabling the findings to serve as a basis for national educational policy. Third, future studies
should incorporate additional variables, such as exercise motivation, interest in physical activity,
and children’s self-perception of their motor abilities. These variables are essential to
understanding the psychosocial impact of the given intervention. Fourth, a mixed-methods
approach combining quantitative and qualitative data can provide a deeper understanding.
Interviews with teachers and students, as well as direct observations during activities, can reveal
aspects of the learning process that are not captured solely by statistical data.

Finally, it is important to develop evidence-based modules or guides that can be widely
utilized by physical education teachers or child coaches. These modules should include
sociocognitive principles, rthythmic activity structures, and strategies to enhance motivation in
motor learning. With this development strategy, the impact of sociocognitive-based rhythmic
physical activities can be optimized as part of active, enjoyable, and adaptive learning for
elementary school children.

CONCLUSION

The findings of this study indicate that engaging in socio-cognitive-based rhythmic
physical activity for four weeks effectively improves fundamental motor skills in children aged 8
to 9 years. The fundamental motor skills of children in the treatment group showed greater
improvement compared to those in the group participating in regular or general physical activities.
This rhythmic physical activity model can serve as an alternative learning material for rhythmic
activities in elementary schools.

REFERENCES

Bandura, A. (1986). Social foundations of thought and action. A social cognitive theory. Prentice-
Hall.

Berger, V., Bour, L., Carter, K., Chipman, J., Everett, C., Heussen, N., Hewitt, C., Hilgers, R., Luo,
Y., Renteria, J., Ryeznik, Y., Sverdlov, O., Uschner, D., & Beckman, R. (2021). A roadmap to
using randomization in clinical trials. BMC Medical Research Methodology, 21.
https://doi.org/10.1186/s12874-021-01303-z

Copyright © 2025, author, e-ISSN 2442-8620, p-ISSN 0216-1370
576



Cakrawala Pendidikan: Jurnal llmiah Pendidikan, Vol. 44 No. 3, October 2025, pp.568-578

Bongbeebina, C., & Rahman, M. (2025). Assessing homogeneity: A comparative study for robust
statistical analysis. Far East Journal of Mathematical Sciences (FJMS). DOI:
https://doi.org/10.17654/0972087125009

Cairney, J., Veldhuizen, S., Kwan, M., Hay, J., & Faught, B. (2019). Biological age and its
relationship to physical activity and gross motor coordination in children and youth. Annals
of Human Biology, 46(1), pp- 35-41. DOI:
https://doi.org/10.1080/03014460.2018.1562552

De Souza, R., Sequeira, C., & Borges, E. (2024). Enhancing Statistical Education in Chemistry and
STEAM Using JAMOVL. Part 1: Descriptive Statistics and Comparing Independent Groups.
Journal of Chemical Education. DOL: https://doi.org/10.1021/acs.jchemed.4c00563.

Gallahue, D. L., Ozmun, J. C., & Goodway, J. D. (2012). Understanding motor development:
Infants, children, adolescents, adults (7th ed.). McGraw-Hill

Han, Y., Ali, S., & Ji, L. (2022). Use of observational learning to promote motor skill learning in
physical education: A systematic review. International Journal of Environmental Research and
Public Health, 19. DOLI: https://doi.org/10.3390/ijerph191610109

Hardy, L. L., King, L., Farrell, L., Macniven, R., & Howlett, S. (2010). Fundamental movement
skills among Australian preschool children. Journal of Science and Medicine in Sport,
13(5), pp. 503-508. DOIL: https://doi.org/10.1016/j.jsams.2009.05.010

Hidayat, Y. (2012). Pengaruh goal settingdan self-monitoringdalam penguasaan keterampilan
gerak dan motivasi intrinsik siswa sekolah dasar (the effect of goal setting and self-
monitoring on mastery of motor skills and intrinsic motivation in elementary school
students). Cakrawala Pendidikan, XXXI(3), pp. 495-511

Hu, D., Wang, L., Wang, Y., & Chen, S. (2020). Novel rhythmic physical activities to improve
fundamental movement skills in 3—5-year-old children. Journal of Sports Science and
Medicine, 19, pp. 374-381

Janzen, T., Koshimori, Y., Richard, N., & Thaut, M. (2022). Rhythm and Music-Based Interventions
in Motor Rehabilitation: Current Evidence and Future Perspectives. Frontiers in Human
Neuroscience, 15. DOLI: https://doi.org/10.3389/fnhum.2021.789467

Kitchen, C. (2009). Nonparametric vs parametric tests of location in biomedical research. American
Journal of Ophthalmology, 147(4), pp. 571-2. DOI: https://doi.org/10.1016/j.2j0.2008.06.031.

Lanang, G., Parwata, A., Widiana, W., Agus, M., W., & Muliarta, W. (2023). Bandura's observational
learning model and general motoric ability about learning outcomes in Athletic skills. Furopean
Journal of Educational Research. DOL: https://doi.org/10.12973/eu-jer.12.1.229

Laure, M., & Habe, K. (2023). Stimulating the development of rhythmic abilities in preschool children
in montessori kindergartens with music-movement activities: a quasi-experimental study. Early
Childhood Education Journal, 1-12. DOI: https://doi.org/10.1007/s10643-023-01459-x

Libertus, K., & Hauf, P. (2017). Motor Skills and Their Foundational Role for Perceptual, Social, and
Cognitive Development. Human Developmental Psychology. DOLI:
https://doi.org/10.3389/978-2-88945-159-3

Lubans, D. R., Morgan, P. J., Cliff, D. P., Barnett, L. M., & Okely, A. D. (2010). Fundamental
movement skills in children and adolescents: Review of associated health benefits. Sports
Medicine, 40(12), pp. 1019-1035. DOI: https://doi.org/10.2165/11536850-000000000-
00000

Ma, F, F., & Luo, D. (2023). Relationships between physical activity, fundamental motor skills, and
body mass index in preschool children. Frontiers in Public Health, 11.
https://doi.org/10.3389/fpubh.2023.1094168

Marinsek, M., & Denac, O. (2020). The effects of an integrated programme on developing
fundamental movement skills and rhythmic abilities in early childhood. Early Childhood
Education Journal, pp. 1-8. DOL: https://doi.org/10.1007/s10643-020-01042-8

Miller, C., Smith, S., & Pugatch, M. (2020). Experimental and quasi-experimental designs in
implementation research. Psychiatry Research, 283. DOIL:
https://doi.org/10.1016/j.psychres.2019.06.027

Copyright © 2025, author, e-ISSN 2442-8620, p-ISSN 0216-1370
577


Human%20Developmental%20Psychology

Cakrawala Pendidikan: Jurnal llmiah Pendidikan, Vol. 44 No. 3, October 2025, pp.568-578

Nugraha, B., Suharjana, S & Lumintuarso, R. (2022). Perceptions of physical education students
and teachers on physical education learning. Cakrawala Pendidikan: Jurnal llmiah
Pendidikan, 41(2), pp. 321-329. DOI: https://doi.org/10.21831/cp.v41i2.39887

Rudd, J. R., Barnett, L. M., Butson, M. L., Farrow, D., Berry, J.,, & Polman, R. (2015).
Fundamental movement skills are more than run, throw and catch: The role of stability
skills. PLOS ONE, 10(10), e0140224. https://doi.org/10.1371/journal.pone.0140224

Ruxton, G., & Beauchamp, G. (2008). Some suggestions about appropriate use of the Kruskal-Wallis
test. Animal Behaviour, 76, pp. 1083-1087. DOL:
https://doi.org/10.1016/j.anbehav.2008.04.011

Sella, F., Raz, G., & Kadosh, C. (2021). When randomisation is not good enough: Matching groups
in intervention studies. Psychonomic Bulletin & Review, 28, pp. 2085-2093. DOIL
https://doi.org/10.3758/s13423-021-01970-5.

Sucipto, S., Hidayat, Y., Hambali, B., Gumilar, A., & Nur L. (2023). Exploring the influence of
gender and tactical learning approaches on students’ enjoyment levels in physical
education. Cakrawala Pendidikan: Jurnal Ilmiah Pendidikan, 42(3), pp. 719-746. DOI:
http://dx.doi.org/10.21831/cp.v42i3.54218

Sunardianta, R., Prasojo, L. D., Yuliarto, H., & Firmansyah, F. (2024). Child-friendly school-
based learning management model for health and physical education. Cakrawala
Pendidikan:  Jurnal  Illmiah  Pendidikan,  43(2), pp. 459-469. DOL
https://doi.org/10.21831/cp.v43i2.64652

Tunggeng, B., & Cohen, E. (2018). Interpersonal movement synchrony facilitates pro-social behavior
in children's peer-play. Developmental science,21(1). DOL: https://doi.org/10.1111/desc.12505

Vazou, S., Klesel, B., Lakes, K., & Smiley, A. (2020). Rhythmic physical activity intervention:
exploring feasibility and effectiveness in improving motor and executive function skills in
children. Frontiers in Psychology, 11. DOLI: https://doi.org/10.3389/fpsyg.2020.556249

Williams, K., & Berthelsen, D. (2019). Implementation of a rhythm and movement intervention to
support self-regulation skills of preschool-aged children in disadvantaged communities.
Psychology of Music, 47, pp. 800 - 820. DOI: https://doi.org/10.1177/0305735619861433

Yang, Y., Mao, X., Li, W., Wang, B., & Fan, L. (2025). A meta-analysis of the effect of physical
activity programs on fundamental movement skills in 3—7-year-old children. Frontiers in
Public Health, 12. DOL https://doi.org/10.3389/fpubh.2024.1489141

Zhao, H., Deng, Y., Song, G., Zhu, H., Sun, L., Li, H., Yan, Y., & Liu, C. (2024). Effects of 8 weeks
of rhythmic physical activity on gross motor movements in 4-5-year-olds: A randomized
controlled trial. Journal of Exercise Science and Fitness, 22, pp. 456 - 462. DOL:
https://doi.org/10.1016/].jesf.2024.10.001

Zhou, X., Zhang, T., Huang, C., Chen, S., & Zhang, Y. (2021). Application of social cognitive
theory in physical education and health promotion: A systematic review. International
Journal of Environmental Research and Public Health, 18(17), 9173.
https://doi.org/10.3390/ijerph18179173

Copyright © 2025, author, e-ISSN 2442-8620, p-ISSN 0216-1370
578


https://doi.org/10.1371/journal.pone.0140224
https://doi.org/10.3389/fpsyg.2020.556249

