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Accuracy Test, while motor skills were measured through tests of strength, speed, agility,
power, and coordination. Data analysis was performed using two-way ANOVA. The
analysis revealed that the overall model was statistically significant (F=89.378, p=0.000),
explaining 93.3% of the variance in volleyball serve performance. However, the main
effect of teaching methods (F=58.800, p=0.130) and motor ability (F=202.800, p=0.152)
were not statistically significant. Additionally, the interaction between teaching methods
and motor ability did not yield a significant result (F=6.533, p=0.421). Descriptive
statistics indicated that students with higher motor abilities, particularly those exposed to
play-based methods, showed improved performance in overhand serve skills. While the
results did not reach statistical significance, these trends suggest that integrating play-based
learning with coordination exercises may have practical benefits for enhancing motor skill
development, particularly in sports that require technical precision, such as volleybal.
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INTRODUCTION

In recent years, the role of physical education (PE) in the academic curriculum has
expanded beyond simple physical fitness to encompass a holistic approach that promotes
mental, emotional, and social well-being (Risma et al., 2025; Umar et al., 2023). Through
physical activity, students are encouraged to develop motor skills, emotional intelligence,
teamwork, and sportsmanship (Liza et al., 2023; Rifki et al., 2023). PE is a process that uses
physical activity as a means to improve fitness, develop motor skills, foster emotional
intelligence, and promote a healthy lifestyle (Hambali et al., 2024; Illahi et al., 2024). To
achieve these goals, it is essential that the process of teaching and learning be well-structured,
using appropriate methods and strategies that cater to the diverse needs of students (Aida M.
Bakeer, 2023; Silmi Juman et al., 2022). One of the primary challenges in PE is the need to
engage students effectively while teaching complex motor skills. The importance of using
diverse and innovative learning strategies cannot be overstated. These strategies not only help to
improve physical abilities but also encourage active participation, enthusiasm, and motivation
among students.

Volleyball is a prime example of a sport that demands both technical proficiency and
coordination (Hermanzoni et al., 2025). As a team sport, volleyball requires students to work
together, communicate effectively, and coordinate their movements to achieve success (Astuti et
al., 2024; Moura et al., 2024). The fundamental techniques in volleyball, such as serving,
passing, setting, spiking, and blocking, are the building blocks for a successful game (Siva,
2025; Suharta et al., 2022). Mastering these basic techniques is essential for students to become
competent players. However, in order to learn these techniques effectively, students must be
motivated and actively engaged in the learning process. One effective way to engage students
and improve their motor skills in volleyball is by incorporating play-based learning strategies.
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This approach involves modifying traditional games to make them more accessible and
enjoyable for students. For instance, by adapting the size of the court, adjusting the number of
players, and simplifying the rules, teachers can create a learning environment that encourages
students to practice volleyball skills while having fun. This method has been shown to improve
motor skill development, as students are more likely to participate enthusiastically in modified
games that feel less intimidating and more enjoyable.

In addition to play-based learning, coordination exercises play a critical role in
improving students’ motor skills. Coordination is the ability to execute complex movements in a
smooth and controlled manner (Lin et al., 2025; Ma et al., 2024). It is essential in sports like
volleyball, where players must be able to synchronize their body movements, anticipate the
ball’s trajectory, and react quickly. Coordination as the ability to integrate various body
movements through the collaboration of the central nervous system and motor apparatus
(Escolano-Pérez et al., 2021; Kravchuk et al., 2020). Effective coordination allows players to
maintain control over their movements and perform technical actions, such as serving and
passing, with precision and efficiency. In volleyball, coordination is particularly important for
executing the serve, a key technique that sets the tone for the game (Addivinola et al., 2021).
The serve is often the first opportunity for a player to make an impact on the game. There are
various types of serves, including underhand, side-arm, overhand, and jump serves, each of
which requires a different level of coordination (Chua et al., 2021). The overhand serve, in
particular, is one of the most challenging techniques for beginners to master, as it demands both
accuracy and strength. For students to perform the serve effectively, they must have strong
hand-eye coordination and precise control over their movements. This is where the combination
of play-based learning and coordination exercises becomes valuable, as it helps students refine
their skills in a supportive and interactive environment.

In efforts to enhance motor skills among students, various studies have highlighted the
significance of incorporating learning strategies that involve play and coordination exercises.
For example, Kurnaz et al (2024) demonstrated that play-based learning significantly improves
children’s motor coordination, while Zhou et al (2021) found that peer feedback accelerates the
development of motor skills. Additionally, Boichuk et al (2018) revealed that structured
coordination exercises in physical education lead to significant improvements in both fine and
gross motor skills, particularly in sports such as volleyball. While these studies shed light on the
benefits of individual strategies, there remains a gap in the literature that combines play-based
learning with coordination exercises as a unified approach to motor skill development in
physical education. This study fills this gap by offering a novel approach that integrates both
strategies, providing a comprehensive pathway to improving motor skills through interactive
play and structured coordination exercises.

The primary objective of this research is to explore how learning strategies involving
play and coordination can enhance motor skill development in students, particularly within the
context of physical education. The main contribution of this study is to provide insights into the
effectiveness of combining fun, engaging play with targeted coordination exercises, fostering
not only physical but also cognitive and social development. By analyzing how these strategies
work together to support motor skill improvement, this research aims to offer a holistic,
inclusive model for physical education that promotes both student engagement and well-being.

RESEARCH METHODS

This study uses a quasi-experimental design aimed at assessing the effect of learning
methods that involve play sequences and coordination on improving motor skills, specifically
the volleyball serve technique, in students at Junior High School (JSH) 19 Bintan. The design
chosen for this research is a treatment-by-design with a 2x2 factorial structure. Experimental
units are divided into cells so that units within each cell are relatively homogeneous, with the
number of units in each cell corresponding to the number of treatments being examined. The
2x2 factorial design enables the researcher to compare the effects of different teaching methods
on students with varying motor skill levels.
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The research was conducted over 16 meetings, spanning 8 weeks, from August to
October 2023. It was held on the volleyball court at JHS 19 Bintan, after obtaining necessary
permissions for the study. The population of the study consisted of 143 students from JHS 19
Bintan in the 2022/2023 academic year, with a breakdown as follows: 82 male students and 61
female students. The students were divided into classes, with each class containing both male
and female participants of different motor skill levels. The selection of the sample was based on
purposive sampling, considering the differences in motor abilities among students. Specifically,
the sample was drawn from class VII, with 10 students categorized into high and low motor
skill groups based on their pretest scores. The students were then grouped using the ordinal
pairing technique, ensuring that each group had similar motor abilities. The instrument for
measuring the students' volleyball serve skills was the AAHPER Serving Accuracy Test, which
evaluates the accuracy, strength, and variation of serves, along with the player’s ability to
execute a difficult serve that is challenging for opponents to return. For more detail about the
instruments can see Figure 1.
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In addition to the serve test, the study also used a motor skills test, which measured the
students' strength, speed, agility, power, and coordination through various physical tasks such as
the basketball throw, 4-second dash, wall pass, and broad jump. The results from these tests
were used to evaluate the students' motor skills and serve performance. Data analysis for the
study involved a two-way ANOVA, and post-hoc tests were performed if any significant
interactions were found..

RESULTS AND DISCUSSION

Before conducting hypothesis testing, a series of preliminary analyses were carried out
to ensure that the dataset met the necessary statistical assumptions for parametric testing. These
included tests for normality and homogeneity of variances, which are prerequisites for
conducting a factorial ANOVA. All tests were performed using SPSS version 20. The data
analysis was aimed at evaluating the effect of different learning methods and motor ability
levels on students’ overhand volleyball serve skills. The tests were conducted in the following
order: (1) normality test, (2) homogeneity of variance test, (3) two-way ANOVA, and (4) post-
hoc comparisons. Each stage is explained in detail below.

1. Normality Test

A normality test was performed using the One-Sample Kolmogorov-Smirnov Test via
SPSS 20 to determine whether the data for the overhand volleyball serve skills were normally
distributed. The results are presented in Table 1.

Table 1. Normality Test of Overhand Serve Skills (Kolmogorov-Smirnov Test)

Statistic Value
N 20
Mean 5.8500
Standard Deviation 2.36810
Sig. (2-tailed) 0.200

@ Copyright (c) 2025 Desy Waryanti, Umar, Muhammad Sazeli Rifki, Masrun. This work is licensed under
a Creative Commons Attribution-ShareAlike 4.0 International License.
357



http://creativecommons.org/licenses/by-sa/4.0/

Desy Waryanti, Umar, Muhammad Sazeli Rifki, Masrun
Learning Strategies Involving Play and Coordination: A Pathway to Improving Motor Skills
Prima Magistra: Jurnal Ilmiah Kependidikan Volume 6, Number 3, Juli 2025, pp 355-362

The result shows that the significance value is 0.200, which is greater than 0.05. This
indicates that the data are normally distributed, fulfilling one of the main assumptions for
further parametric analysis.

2. Homogeneity of Variance Test

To verify the assumption of equal variances between groups, Levene’s Test of
Homogeneity was conducted on two sets of groupings: (a) learning method groups (A1l and A2)
and (b) motor ability categories (B1 and B2). The results are shown in Table 2.

Table 2. Homogeneity of Variance Tests (Levene’s Test)

Comparison Groups Levene Statistic Sig. Interpretation
Learning Methods (A1 & A2) 0.210 0.115 Homogeneous
Motor Ability (B1 & B2) 0.326 0.422 Homogeneous

As the significance values for both group comparisons are above 0.05, it can be
concluded that the variances are homogeneous, meeting another assumption required for
ANOVA.

3. Two-Way ANOVA

The hypothesis testing was conducted using a two-way ANOVA to examine the effects
of two independent variables—Ilearning methods (game series and coordination) and motor
ability (high and low)—on the dependent variable, which is the overhand serve skill. The results
are summarized in Table 3.

Table 3. Two-Way ANOVA Results for Overhand Serve Skills

Source Type III Sum of dar Mean F Sig.
Squares Square

Corrected Model 100.55 3 33.517 89.378 0.000
Intercept 684.45 1 684.45 1825.2 0.000
Method 22.05 1 22.05 58.8 0.130
Motor Ability 76.05 1 76.05 202.8 0.152
Method * Motor Ability 2.45 1 2.45 6.533 0.421
Error 6.0 16 0.375

Total 791.0 20

Corrected Total 106.55 19

Table 3 shows the results of the two-way ANOVA analysis conducted to examine the
effects of instructional method and motor ability on the overhand serve ability of students at
JHS 19 Bintan. The analysis was designed to investigate both the main effects of the teaching
methods (game-based vs. coordination-based) and motor ability (high and low), as well as their
interaction effect on the dependent variable. The overall model was statistically significant, as
indicated by an F-value of 89.378 with a p-value of .000, suggesting that the independent
variables collectively contributed significantly to the variance in overhand serve ability. The
model’s R Squared value was .944 and the Adjusted R Squared was 0.933, meaning that
approximately 93.3% of the variance in overhand serve performance could be explained by the
model However, when analyzed individually, the main effect of the instructional method was
not statistically significant (F = 58.800, p = 0.130). Although descriptively the game-based
method yielded higher average scores compared to the coordination-based method, the
difference was not statistically confirmed at the 0.05 significance level. Similarly, the main
effect of motor ability was also not significant (F =202.800, p = 0.152), despite showing a trend
where students with high motor ability performed better than those with low motor ability.
Furthermore, the interaction effect between instructional method and motor ability was not
statistically significant (F = 6.533, p = 0.421), indicating that the combined influence of these
two variables did not result in a significantly different outcome on overhand serve performance.
Although none of the individual effects reached statistical significance, the descriptive data
revealed practical differences that may have implications for educational practice. Specifically,
students who received game-based instruction and possessed high motor ability consistently
outperformed their peers in overhand serve ability. These findings suggest that while statistical
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significance was not achieved, the observed trends warrant further investigation and could be
valuable in informing instructional strategies in PE settings.

In examining the results of this study, it is important to contextualize the findings within
the theoretical framework and previous research presented in the introduction. As noted earlier,
play-based learning has been shown to improve motor skills by enhancing student participation
and engagement. Mohammadzadeh et al. (2025) demonstrated that play-based methods are
particularly effective in increasing student enjoyment, which in turn encourages more frequent
practice and improvement in motor coordination. This is consistent with the findings of this
study, where students exposed to play-based learning techniques, especially in volleyball
serving, appeared to perform better, particularly in terms of their enthusiasm and willingness to
practice. The descriptive trends from this study suggest that students with higher motor abilities,
particularly those who were part of the play-based intervention, showed better execution of the
serve, which aligns with the positive effects of play-based learning outlined by Forkpah & Lutfi
(2024). Moreover, the role of coordination exercises in improving complex motor skills is well
supported by Nova Risma et al. (2024), who found that targeted coordination drills led to
improved performance in sports requiring precise movements, such as volleyball. The inclusion
of coordination exercises in this study appears to have reinforced students' ability to perform
controlled and accurate movements during the serve. This finding supports lorga et al.'s
assertion that coordination exercises are key in mastering technical skills in sports. However,
this study also extends this theory by emphasizing the combined effect of play-based learning
and coordination exercises, a dual approach that has not been extensively explored in previous
research focused on specific sports like volleyball.

While the study's descriptive trends align with previous research supporting the
effectiveness of play and coordination in enhancing motor skills, the lack of statistically
significant results in terms of overall performance highlights a potential limitation. This
discrepancy could be due to the relatively short exposure time to the integrated learning
strategies, which might not have been sufficient for observable changes in all students.
Additionally, factors such as individual differences in learning speed, motivation, and baseline
skill level may have influenced the results. It is worth noting that previous studies, like Fyffe et
al. (2024), also pointed out that the success of play-based learning methods can vary depending
on the age, prior experience, and cognitive readiness of the students, which could explain the
mixed results in this study. What sets this study apart from previous research is its specific focus
on volleyball, particularly the serve technique, a sport-specific skill that requires a unique blend
of physical strength, timing, coordination, and precision. Previous studies have largely
concentrated on general motor skill development, while this study zeroes in on a particular
technical skill, thus providing a more focused examination of how play-based and coordination
strategies can be applied within specific sport contexts. This focus on a specific skill volleyball
serving may have revealed nuanced insights that are not as apparent in broader studies.
Furthermore, the study suggests that tailored instructional approaches especially those that
consider students' varying motor abilities are crucial for improving skill acquisition in sports, a
conclusion not explicitly addressed in earlier research. While the findings of this study are
consistent with existing literature on the benefits of play-based learning and coordination
exercises, it also introduces a novel perspective by applying these strategies to a specific sport
(volleyball) and skill (the serve). Despite the absence of statistically significant results, the
trends observed in this study emphasize the potential of targeted, play-based approaches in
enhancing motor skills and suggest areas for future research, including longer intervention
periods and further exploration of sport-specific application.

The implications of this study for PE are substantial. It suggests that teachers can create
a more inclusive and supportive learning environment by differentiating instruction based on
students' motor abilities. Students with higher motor skills may benefit more from the engaging
aspects of play-based learning, while those with lower motor abilities might need additional
support through focused coordination exercises. These strategies help bridge the gap between
students of varying skill levels, ensuring that everyone has an opportunity to improve.
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Moreover, the study underscores the need for PE instructors to consider both the type of
instruction and individual student abilities when designing their lessons, as this could lead to
better outcomes in terms of skill development. However, the study has several limitations. The
sample size of 20 students is small, limiting the generalizability of the findings. A larger sample
size would provide more robust results. Additionally, the duration of the intervention 8 weeks
may not have been enough to observe long-term effects on motor skills. Motor skill
development, particularly in sports that require technical precision like volleyball, typically
takes more time to manifest. Future studies could benefit from extending the duration of the
intervention to assess whether the effects are sustained over time. Furthermore, this research
focused only on volleyball serve skills, and it would be valuable to expand the scope to include
other sports and motor skills, as the trends observed in volleyball may not apply universally to
all physical activities. For future research, it is recommended that a larger and more diverse
sample be used to ensure the findings are more generalizable. Additionally, extending the
intervention period could help determine the long-term impact of play-based and coordination
exercises on motor skill development. It would also be beneficial to explore other motor skills in
different sports to assess whether the observed trends are consistent across various physical
activities. Finally, a more comprehensive study incorporating both quantitative and qualitative
methods could provide a deeper understanding of how students perceive these teaching methods
and how their perceptions influence their engagement and progress.

This study contributes to the understanding of effective teaching strategies in PE by
emphasizing the role of play-based learning and coordination exercises in enhancing motor
skills, specifically in volleyball. Although the results did not reach statistical significance, the
observed trends suggest that these methods could be beneficial, particularly when tailored to
students' motor abilities. By combining fun and interactive elements with skill-building
exercises, teachers can create a more engaging and supportive environment for motor skill
development. Further research with larger samples and extended intervention periods will
provide more insight into how these strategies can be optimized for long-term success in PE.

CONCLUSIONS AND SUGGESTIONS

This study provides valuable insights into the potential benefits of integrating play-
based learning and coordination exercises to improve motor skills, specifically volleyball serve
techniques, among junior high school students. Although the results did not reach statistical
significance, trends suggest that students with higher motor abilities, particularly those engaged
in play-based methods, showed better performance in overhand serve skills. The findings
underscore the importance of creating an engaging and inclusive learning environment in PE,
where students of varying abilities can develop their motor skills in a fun and motivating
context. While the research contributes to the body of knowledge on teaching methods in PE,
further investigation is needed to confirm and expand upon these findings.For future research, it
is recommended to use a larger sample size to ensure that the results are more generalizable and
representative of the broader student population.

Additionally, extending the duration of the intervention would provide a better
understanding of the long-term effects of play-based learning and coordination exercises on
motor skill development. Future studies should also consider exploring a wider range of motor
skills across different sports, as the results observed in volleyball may not be applicable to all
physical activities. Furthermore, personalized teaching approaches based on students' motor
abilities could improve skill development, and further research could investigate how these
differentiated instructional methods impact students' progress. Incorporating qualitative data,
such as student feedback on their engagement and perceptions of the learning methods, would
offer a more comprehensive understanding of the effectiveness of these strategies. Lastly,
examining the role of teacher training and experience in the successful implementation of these
methods could provide valuable insights into how best to support educators in delivering
effective PE lessons. By considering these suggestions, future research could build on the
current study and offer more refined strategies for enhancing motor skill development in PE.
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