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ABSTRACT 
Physical Education (PJOK) plays a crucial role in developing elementary 
school students’ fundamental motor skills, particularly locomotor 
abilities such as running, jumping, hopping, and coordinated directional 
movement. However, limited variation and monotonous instructional 
approaches often reduce students’ active engagement, potentially 
hindering optimal motor development. This study aimed to analyze the 
effect of the traditional Boy game on the locomotor skills of students at 
SDK Wolowio. This research employed a quantitative true experimental 
method using a pretest–posttest control group design. A total of 50 
students were divided into an experimental group (n = 25) and a control 
group (n = 25). The experimental group received structured physical 
education instruction integrating the traditional Boy game for eight 
sessions, while the control group participated in conventional 
instruction. Locomotor ability was measured through standardized 
tests assessing speed (20-meter sprint), agility (change-of-direction 
test), and coordination (locomotor movement circuit). Data were 
analyzed using paired and independent sample t-tests at a significance 
level of 0.05. The results showed that the experimental group’s mean 
score increased significantly from 58.40 to 78.32 (gain = 19.92; p < 0.05), 
while the control group improved from 57.96 to 63.88 (gain = 5.92; p < 
0.05). Posttest comparisons revealed a significant difference between 
groups (p < 0.05). In conclusion, the traditional Boy game significantly 
enhances elementary students’ locomotor skills and serves as an 
effective, culturally relevant instructional model in physical education. 
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INTRODUCTION  

Physical Education, Sports, and Health (PJOK) holds a strategic position within the 
Indonesian educational system as an integral component of holistic student 
development. Contemporary educational discourse emphasizes that PJOK is not merely 
oriented toward physical fitness improvement, but also toward fostering motor 
competence, psychosocial development, character education, and cultural literacy 
(Natal et al., 2026; Wani et al., 2024). At the elementary school level, PJOK plays a 
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foundational role in developing Fundamental Movement Skills (FMS), which serve as the 
basis for lifelong physical activity participation and long-term athletic development. 
Among FMS components, locomotor skills are particularly critical during middle 
childhood. Locomotor skills such as walking, running, jumping, hopping, and galloping 
represent essential gross motor patterns that support coordination, agility, and spatial 
awareness (Budi & Lestari, 2020; Aisyah & Rahman, 2020). Empirical evidence 
demonstrates that children with well-developed locomotor skills exhibit higher levels of 
physical activity participation, better cardiorespiratory fitness, and improved social 
engagement compared to peers with lower motor competence (Dewi & Satria, 2021; 
Gunawan, 2020). However, recent national and international studies indicate that 
elementary students’ locomotor development remains suboptimal. Reduced physical 
activity exposure, sedentary behavior associated with digital device usage, and 
monotonous teacher-centered PJOK instruction are consistently reported as 
contributing factors (Andriani & Nugroho, 2021; Susanto, 2022; Kurnia & Widodo, 2020). 
The decline in active play opportunities has weakened children’s natural motor 
exploration processes, which are essential during critical developmental periods. In rural 
and semi-urban schools such as SDK Wolowio, additional contextual challenges include 
limited sports facilities, restricted access to structured extracurricular programs, and 
the gradual erosion of traditional play culture. These realities demand pedagogical 
innovation that is low-cost, culturally meaningful, and developmentally appropriate. 
Therefore, identifying contextual PJOK strategies that simultaneously enhance 
locomotor skills and reinforce cultural identity becomes a pressing educational need. 

Recent scholarly discussions emphasize culturally responsive pedagogy in physical 
education as a means to enhance engagement and learning effectiveness (Wani, 2024; 
Setiawan, 2023). Integrating local wisdom into PJOK aligns with constructivist learning 
principles, where students build knowledge through contextual and meaningful 
experiences. Traditional games represent a form of indigenous physical activity 
embedded with motor, cognitive, and socio-cultural values. Studies across Southeast 
Asia demonstrate that traditional games stimulate diverse locomotor patterns, dynamic 
balance, agility, and reaction speed due to their multidirectional and unpredictable 
movement demands (Widya & Haryanto, 2021; Aisyah & Rahman, 2020). Unlike structured 
drills, traditional games create natural movement variability, which is essential for 
neuromotor development. Empirical research supports the educational value of 
traditional physical culture. Wani et al. (2023) identified that traditional Sudu boxing 
practices function not only as physical training but also as socialization mechanisms 
transmitting identity and communal values. Similarly, Wani (2025) reported increased 
student motivation and active participation when traditional Sagi boxing was adapted 
through instructional innovation. These findings suggest that traditional physical 
practices can be modernized pedagogically without losing cultural essence. Beyond 
physical outcomes, integration of traditional activities correlates with character 
development. Wani et al. (2024) documented improvements in cooperation, courage, 
sportsmanship, and respect among students participating in culturally grounded 
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physical activities. This aligns with national education goals emphasizing character 
strengthening through experiential learning. Research focusing on locomotor 
development confirms that movement-rich, game-based learning significantly improves 
speed, agility, and coordination in elementary students (Dewi & Satria, 2021; Budi & 
Lestari, 2020). Traditional games often involve repeated cycles of running, dodging, 
jumping, and chasing movement patterns directly associated with locomotor 
enhancement. The traditional game Boy is characterized by high-intensity dynamic play 
involving pursuit, evasion, and strategic positioning. Its movement structure includes 
sprinting, directional changes, jumping, and spatial navigation—elements strongly 
aligned with locomotor training principles (Widya & Haryanto, 2021; Setiawan, 2023). 
Despite its strong pedagogical potential, structured implementation of the Boy game 
within formal PJOK curricula remains underexplored in empirical research. 

Although the literature affirms the general benefits of traditional games in physical 
education, several critical gaps remain. First, most prior studies examine traditional 
games broadly without isolating specific locomotor outcomes using measurable motor 
assessment frameworks. Many investigations focus on motivation, participation, or 
cultural preservation rather than quantifiable motor skill improvement. Second, research 
tends to analyze nationally popular games (e.g., gobak sodor, bentengan) rather than 
region-specific games like Boy, particularly within localized school contexts. Empirical 
evidence examining the Boy game as a structured locomotor intervention in elementary 
schools is scarce. Third, limited studies integrate three domains simultaneously: (1) 
locomotor skill development, (2) character strengthening, and (3) cultural preservation 
within one pedagogical design. Existing studies often treat these variables separately 
rather than within an integrated PJOK framework. Fourth, there is a lack of context-
specific research conducted in Catholic elementary schools or culturally distinctive 
environments such as SDK Wolowio. Localized evidence is crucial because motor 
development and engagement are strongly influenced by sociocultural environment and 
learning context. Thus, a clear empirical gap exists regarding the structured 
implementation of the traditional Boy game as an instructional intervention to enhance 
locomotor skills while reinforcing cultural identity in elementary school students. 

Based on the identified gaps, this study aims to examine the influence of the 
traditional Boy game on locomotor skills among elementary school students at SDK 
Wolowio. Specifically, the research seeks to: (1) Analyze the effectiveness of structured 
Boy game implementation in improving students’ locomotor performance; (2) Evaluate 
the contribution of culturally grounded play to active engagement in PJOK; and (3) 
Explore the integrative value of traditional games as a dual strategy for motor 
development and cultural preservation. 

The novelty of this study lies in three main aspects. First, this research 
operationalizes the traditional Boy game into a structured PJOK instructional model, 
rather than treating it as informal recreational activity. Second, it positions locomotor 
skills as the primary measurable outcome, supported by systematic motor assessment, 
thereby strengthening empirical rigor. Third, it proposes an integrative framework 
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combining motor competence development with character education and cultural 
sustainability within a single pedagogical design. Theoretically, this study contributes to 
the development of local wisdom–based physical education models that align with 
contemporary motor learning theory and culturally responsive pedagogy. Practically, it 
offers an applicable, low-cost instructional alternative for PJOK teachers, particularly in 
schools with limited facilities.  

In conclusion, integrating traditional games such as Boy into PJOK is not merely a 
nostalgic cultural practice but a strategic pedagogical innovation capable of addressing 
current motor development challenges while preserving Indonesia’s rich cultural 
heritage. This study therefore positions traditional games as a scientifically grounded 
and culturally meaningful solution to improving locomotor competence in elementary 
education contexts. 

 
 

METHODS  
This study employed a quantitative approach using a true experimental method to 

examine the causal effect of traditional games on elementary students’ locomotor skills. A 
quantitative experimental design was selected because motor performance outcomes such 
as speed, agility, and coordination require objective measurement and statistical verification 
to determine treatment effectiveness (Logan et al., 2018; Barnett et al., 2019). Experimental 
designs remain the gold standard for evaluating physical education interventions targeting 
fundamental movement skills (Robinson et al., 2020; Hardy et al., 2022). 
Research Design 

The study implemented a pretest–posttest control group design, widely 
recommended in motor learning research to control internal validity threats and ensure 
causal inference (Goodway et al., 2019; Palmer et al., 2021). Participants were divided into 
two groups: Experimental group: Received PJOK instruction integrating the traditional 
Boy game. Control group: Received conventional PJOK instruction emphasizing routine 
drills. Both groups completed a pretest to assess baseline locomotor ability. After a 
structured intervention period (8 instructional sessions over 4 weeks), a posttest was 
administered to evaluate improvement. This duration aligns with evidence suggesting 
that 4–8 weeks of structured movement intervention significantly enhances children’s 
motor competence (Brian et al., 2020; Wick et al., 2017). 

 Participants were elementary students of SDK Wolowio selected using purposive 
sampling, based on similar age (9–11 years), grade level, and comparable physical 
condition. Homogeneity at baseline is essential to ensure reliable motor intervention 
outcomes (Holfelder & Schott, 2019). Students were proportionally assigned into two 
comparable groups. 
Variables 

Independent Variable: Implementation of the traditional Boy game in PJOK 
learning. Dependent Variable: Students’ locomotor ability (speed, agility, coordination). 
Locomotor competence is recognized as a core component of fundamental movement 
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skills strongly associated with lifelong physical activity participation (Barnett et al., 2019; 
Logan et al., 2018). 

Research Instruments 
Measurement instruments were adapted from standardized fundamental motor 

skill assessments and field-based performance tests validated for elementary 
populations (Ulrich, 2019; Hardy et al., 2022). 

Table 1. 
Research Instruments 

Variable Instrument/Test Indicator Measured Supporting Literature 
Speed 20-meter sprint test Running velocity Brian et al., 2020 
Agility Illinois agility / COD test Directional change efficiency Holfelder & Schott, 2019 

Coordination 
Combined locomotor 

movement circuit 
Integrated movement control Logan et al., 2018 

 
All instruments demonstrated acceptable reliability in previous motor competence 

studies (Robinson et al., 2020; Hardy et al., 2022). The same testing protocol was used 
during pretest and posttest to maintain measurement consistency. 
Research Procedures 

The research followed four stages: 
1. Preparation: Instrument validation, ethical clearance, and lesson planning 

design based on culturally responsive pedagogy principles (Ladwig et al., 2018). 
2. Pretest: Baseline locomotor measurement in both groups. 
3. Treatment: The experimental group participated in structured Boy game 

sessions emphasizing running, dodging, jumping, and rapid directional 
changes—movement patterns shown to enhance neuromotor coordination 
(Wick et al., 2017; Brian et al., 2020). The control group followed conventional 
PJOK routines. 

4. Posttest: Final locomotor assessment after intervention completion. 
Data Analysis 

Data were analyzed using inferential statistics. Normality was assessed using the 
Shapiro–Wilk test, and homogeneity was evaluated using Levene’s test, as 
recommended in experimental motor research (Field, 2018). Hypothesis testing 
employed an independent and paired sample t-test to determine within-group and 
between-group differences. Effect size (Cohen’s d) was calculated to measure practical 
significance, following recommendations in physical education research (Lakens, 2017; 
Hardy et al., 2022). Statistical significance was set at α = 0.05. 

 
 

RESULTS AND DISCUSSION  
Result 
Descriptive Statistics of Students’ Locomotor Skills 

Descriptive analysis was conducted to examine baseline equivalence and post-
intervention differences between groups. Locomotor ability refers to integrated 
components of speed, agility, and coordination, which are core indicators of 
fundamental movement skills (Logan et al., 2018; Barnett et al., 2019). 
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Table 2.  
Pretest Descriptive Statistics of Locomotor Ability 

Group N Minimum Maximum Mean SD 
Experimental 25 45 72 58.40 6.85 

Control 25 44 71 57.96 6.72 
 

Table 1 shows that the average baseline locomotor abilities of both groups were 
relatively equivalent (Δ = 0.44). This indicates baseline homogeneity and strengthens the 
validity of the experimental design (Goodway et al., 2019). Baseline equivalence is crucial 
in motor intervention research to ensure that changes are due to the treatment, not 
initial differences (Robinson et al., 2020). 
Posttest Descriptive Statistics 

Table 3.  
Posttest Descriptive Statistics of Locomotor Ability 

Group N Minimum Maximum Mean SD 
Experimental 25 65 90 78.32 6.14 

Control 25 52 76 63.88 6.48 
 

After the intervention, the experimental group showed an average improvement of 
19.92 points, while the control group only improved by 5.92 points. Theoretically, the greater 
improvement in the experimental group can be explained by motor learning principles that 
emphasize the importance of movement variation, activity intensity, and active engagement 
in improving locomotor competence (Brian et al., 2020; Hardy et al., 2022). The traditional 
game of Boy provides multidirectional movement patterns that stimulate neuromuscular 
adaptation and dynamic coordination (Holfelder & Schott, 2019). 
Comparison of Pretest–Posttest Improvement 

Table 4.  
Mean Gain Scores 

Group Mean Pretest Mean Posttest Gain Score 
Experimental 58.40 78.32 19.92 

Control 57.96 63.88 5.92 
 
The experimental group's gain score was almost three times greater than the control 

group's. These results are consistent with research by Wick et al. (2017) and Palmer et al. (2021), 
which showed that game-based physical education is more effective than drill-based 
instruction in improving motor competence in elementary school-aged children. 
Assumption Testing 

Table 4.  
Shapiro–Wilk Normality Test 

Group Test Statistic Sig. 
Experimental Pretest 0.962 0.412 
Experimental Posttest 0.958 0.365 

Control Pretest 0.969 0.523 
Control Posttest 0.955 0.334 

 
All Sig. values > 0.05 indicate a normal distribution. Thus, parametric analysis can 

be used (Field, 2018). 
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Paired Sample t-Test 
Table 5. Paired t-Test (Experimental Group) 

Comparison Mean Diff t Sig. (2-tailed) 
Pre–Post 19.92 12.846 0.000 

 
The results showed a significant increase (p < 0.05). The effect size was calculated 

using Cohen's d = 2.90 (large effect), indicating a very strong impact of the intervention 
(Lakens, 2017). 

Table 6.  
Paired t-Test (Control Group) 

Comparison Mean Diff t Sig. (2-tailed) 
Pre–Post 5.92 4.214 0.000 

 
The control group also experienced significant improvement, but with a smaller 

effect size (d = 0.88; moderate effect). 
Independent Sample t-Test (Posttest Comparison) 

Table 7. 
Independent t-Test Posttest 

Comparison Mean Diff t Sig. (2-tailed) 
Experimental vs Control 14.44 8.317 0.000 

 
The significant difference between the two groups on the posttest shows that Boy's 

traditional game-based learning is statistically more effective than conventional 
learning. Conceptually, the Boy game facilitates the principle of "deliberate play," which 
encourages repeated motor engagement in a playful context (Côté & Erickson, 2019). 
Activities such as sprinting, rapid changes of direction, and spatial coordination improve 
neuromotor efficiency and dynamic balance (Holfelder & Schott, 2019; Hardy et al., 2022). 
These findings align with international research suggesting that culturally grounded 
active play can improve locomotor competence and student engagement (Brian et al., 
2020; Robinson et al., 2020). Furthermore, emotional and social engagement during play 
contributes to increased intrinsic motivation, which plays a crucial role in long-term 
motor adaptation (Palmer et al., 2021).  

Overall, the study results indicate that the integration of the traditional Boy game 
into Physical Education (PJOK) has a significant and meaningful impact on improving the 
locomotor abilities of elementary school students. This intervention is not only 
statistically effective but also has strong pedagogical and cultural value as a learning 
model based on local wisdom. 

 
Discussion 

The findings of this study demonstrate that the implementation of physical 
education learning based on the traditional Boy game has a statistically and practically 
significant effect on improving locomotor skills among elementary school students at 
SDK Wolowio. The significant differences observed between pretest and posttest scores 
in the experimental group, as well as between the experimental and control groups in the 
posttest, confirm that culturally grounded game-based instruction provides stronger 
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motor development outcomes than conventional teaching methods. These findings align 
with contemporary research emphasizing that structured, movement-rich interventions 
are essential for optimizing fundamental movement skills (FMS) during middle childhood 
(Logan et al., 2018; Barnett et al., 2019; Robinson et al., 2020). 

Locomotor skills such as running, jumping, dodging, and rapid directional change 
are central components of FMS and serve as predictors of long-term physical activity 
participation (Hardy et al., 2022; Palmer et al., 2021). The substantial gain score in the 
experimental group (19.92 points) indicates that the traditional Boy game effectively 
stimulated repeated and intensive locomotor engagement. From a motor learning 
perspective, repetition combined with variability enhances neuromuscular adaptation 
and coordination efficiency (Brian et al., 2020; Holfelder & Schott, 2019). Unlike 
monotonous drill-based instruction, the Boy game integrates unpredictable movement 
patterns, pursuit–evasion strategies, and spatial decision-making, thereby activating 
both motor and cognitive domains simultaneously. 

The effectiveness of the intervention can also be interpreted through the lens of 
dynamic systems theory, which posits that motor development emerges from 
interactions between task, environment, and individual constraints (Goodway et al., 
2019). The Boy game creates an enriched task environment that naturally encourages 
sprinting, dodging, and quick acceleration. Such multidirectional stimuli are known to 
significantly improve agility and speed in children (Wick et al., 2017; Hardy et al., 2022). 
Therefore, the structured implementation of the Boy game provided optimal 
environmental affordances for locomotor development. 

The paired sample t-test results in the experimental group confirm a highly significant 
improvement after the intervention. This supports findings by Aisyah and Rahman (2020) 
and Dewi and Satria (2021), who concluded that traditional games are more effective in 
enhancing FMS compared to conventional PJOK instruction. International evidence similarly 
indicates that game-based physical education promotes greater motor competence due to 
increased active engagement and enjoyment (Côté & Erickson, 2019; Brian et al., 2020). 
Enjoyment is a critical mediator of motor learning because it increases intrinsic motivation, 
which in turn sustains effort and repetition (Palmer et al., 2021). 

Although the control group also showed statistically significant improvement, the 
magnitude was substantially lower. This suggests that conventional instruction—
typically dominated by structured drills and teacher-centered demonstrations—still 
contributes to motor development but lacks the intensity and variability necessary for 
optimal locomotor enhancement. Studies by Andriani and Nugroho (2021) and Susanto 
(2022) emphasize that limited student autonomy and repetitive movement patterns 
reduce opportunities for meaningful motor exploration. Motor competence develops 
most effectively when children are exposed to diverse, engaging, and contextually 
relevant movement experiences (Logan et al., 2018; Barnett et al., 2019). 

The significant difference between groups in the posttest further confirms the 
superiority of the traditional Boy game intervention. This outcome reinforces the 
argument that culturally embedded physical activities can function as effective 
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pedagogical tools rather than merely recreational play (Setiawan, 2023; Wani, 2024). 
From a pedagogical standpoint, the Boy game embodies the principle of “learning by 
doing,” which aligns with constructivist and experiential learning theories. Gunawan 
(2020) and Kurnia and Widodo (2020) highlight that direct movement experience is 
essential in strengthening gross motor pathways and improving coordination efficiency. 

Beyond locomotor performance, qualitative observations during the intervention 
revealed increased enthusiasm, cooperation, and sportsmanship among students in the 
experimental group. These findings resonate with Widya and Haryanto (2021), who argue 
that traditional games inherently integrate social values such as teamwork and 
responsibility. Similarly, Setiawan (2023) found that culturally grounded physical activities 
promote character development by fostering solidarity and respect among peers. This 
multidimensional benefit aligns with the holistic objectives of PJOK, which emphasize not 
only physical competence but also character and social development (Natal et al., 2026). 

From a neurophysiological perspective, high-intensity intermittent play such as the 
Boy game enhances motor unit recruitment and coordination efficiency (Holfelder & 
Schott, 2019). The rapid acceleration and deceleration patterns required in the game 
stimulate proprioceptive and vestibular systems, which are critical for balance and 
spatial awareness in children (Hardy et al., 2022). This explains the marked improvement 
in agility and coordination components observed in the experimental group. 

Furthermore, culturally responsive pedagogy literature supports integrating local 
wisdom into formal education to enhance relevance and engagement (Wani et al., 2024). 
By incorporating a familiar traditional game, the intervention likely reduced 
psychological barriers and increased participation willingness. Côté and Erickson (2019) 
emphasize that play-based learning rooted in cultural familiarity strengthens intrinsic 
engagement, thereby enhancing learning outcomes. 

Another important implication of this study is its contextual relevance for schools 
with limited infrastructure. Traditional games require minimal equipment and space, 
making them accessible and cost-effective (Wani, 2025). This supports findings by 
Palmer et al. (2021) that low-resource interventions can still produce significant motor 
improvements when structured appropriately. Thus, the Boy game presents a 
sustainable instructional alternative for rural or semi-urban schools such as SDK 
Wolowio. The large effect size observed in the experimental group indicates not only 
statistical significance but also practical significance. According to Lakens (2017), effect 
size provides a clearer interpretation of intervention impact in educational research. The 
substantial difference demonstrates that integrating traditional games into PJOK 
curricula can produce meaningful improvements in locomotor competence. 

Overall, the results of this study reinforce contemporary evidence that motor 
competence is highly responsive to structured, engaging, and contextually meaningful 
interventions (Robinson et al., 2020; Hardy et al., 2022). The Boy game successfully 
combined motor repetition, variability, cognitive engagement, and social interaction 
within a culturally authentic framework. In conclusion, the implementation of the 
traditional Boy game significantly enhances elementary students’ locomotor skills 
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compared to conventional physical education instruction. The intervention not only 
improves speed, agility, and coordination but also strengthens affective and social 
dimensions aligned with national educational goals. These findings contribute to the 
growing body of evidence supporting culturally grounded, game-based learning as an 
effective and sustainable strategy for optimizing fundamental motor development in 
elementary education contexts. 

 
 

CONCLUSION  
The findings of this study confirm that the implementation of physical education 

learning based on the traditional Boy game significantly improves locomotor skills among 
elementary school students at SDK Wolowio. Empirical evidence shows that the 
experimental group’s mean score increased from 58.40 (SD = 6.85) in the pretest to 78.32 
(SD = 6.14) in the posttest, with a gain of 19.92 points (t = 12.846; p < 0.05). In contrast, the 
control group improved from 57.96 (SD = 6.72) to 63.88 (SD = 6.48), with a smaller gain of 
5.92 points (t = 4.214; p < 0.05). Furthermore, the independent t-test on posttest scores 
revealed a significant difference between groups (p < 0.05), indicating the superior 
effectiveness of the traditional game intervention. 

Conceptually, these results support motor learning theory, which emphasizes that 
repeated, varied, and contextually meaningful movement experiences enhance speed, 
agility, and coordination the core components of locomotor skills. The Boy game 
provided multidirectional running, rapid directional changes, and dynamic coordination 
tasks, creating optimal movement stimuli. Beyond motor outcomes, the intervention 
also fostered enthusiasm, cooperation, and sportsmanship, reinforcing the holistic 
objectives of physical education. Thus, the traditional Boy game represents an effective, 
culturally relevant, and sustainable instructional strategy for improving elementary 
students’ locomotor competence. 
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