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Abstract. This study aimed to analyze the effect of martial arts extracurricular activities on the physical fitness
of junior high school students. The research used a quantitative approach with a pre-experimental one-group
pretest—posttest design. The participants consisted of 30 students aged 12—14 years who actively participated in
karate, pencak silat, and tackwondo extracurricular activities at SMP Kemala Bhayangkari Bandung. The
sampling technique used was purposive sampling. Physical fitness data were collected using a physical fitness
test battery for adolescents, including handgrip strength, sargent jump, sit and reach, sit-ups, beep test, and body
mass index. Data analysis was conducted using the Shapiro—Wilk normality test, Levene homogeneity test, and
one-way ANOVA with a significance level of 0.05. The results showed that all martial arts extracurricular
activities improved students’ physical fitness. The one-way ANOVA test showed a significance value of 0.047 (p
< 0.05), indicating a significant difference in physical fitness improvement among the three martial arts groups.
The karate group demonstrated the highest increase in average scores compared to pencak silat and tackwondo.
The differences in improvement were influenced by variations in training frequency, intensity, and movement
characteristics in each martial art. Therefore, martial arts extracurricular activities can be considered an effective
physical activity program for improving the physical fitness of junior high school students.
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INTRODUCTION

Physical fitness is a key component in supporting an individual’s ability to engage in
physical activity optimally and maintain good health, particularly during adolescence, a period
of rapid physical growth and development (Ezar et al., 2025; Ferozi et al., 2024). Adequate
levels of physical fitness in children and adolescents are also associated with a better quality of
life, improved readiness for learning, and a reduced risk of future health problems (Bielik et
al., 2025; Laitinen et al., 2025). However, various studies indicate that current levels of physical
fitness among children and adolescents are declining due to increasing sedentary behaviors,
such as excessive screen time, prolonged sitting, and low participation in structured physical
activities (Saevarsson et al., 2021; World Health Organization, 2020). This situation has a
negative impact on the cardiorespiratory endurance, muscle strength, and body composition of
children and adolescents (Ludwig-Walz et al., 2025; Vanhelst et al., 2024).

One way to increase physical activity among adolescents is through school sports
extracurricular activities. Extracurricular activities provide students with opportunities for
regular, structured, and sustained physical activity outside of formal class hours (Demetriou et
al., 2017; Li & Kwok, 2021). Previous research has shown that participation in extracurricular
sports is positively associated with improved physical fitness and cardiometabolic health in
children and adolescents (Batista et al., 2024; Bengtsson et al., 2025). Students who actively
participate in sports after school also tend to have better physical fitness levels compared to
students who do not participate in organized sports activities (Meiner et al., 2025; Zhao et al.,
2025). These findings align with a systematic review conducted by Zouhal et al., (2020), which
states that game-based physical activities as well as moderate-to-vigorous intensity exercises
can have positive effects on physical fitness, physiological responses, and health indicators in
adolescents and individuals who are not accustomed to exercising. Extracurricular martial arts
activities, such as pencak silat, tackwondo, and karate, are forms of physical activity that
involve strength, speed, flexibility, agility, and physical endurance, thereby potentially
improving students’ physical fitness (Saraiva et al., 2025; Stamenkovi¢ et al., 2022).
Additionally, martial arts training has been linked to improvements in adolescents’ motor skills
and physiological functions (Dias de Jesus et al., 2025; Gawel & Zwierzchowska, 2024).
Previous research indicates that training in tackwondo, pencak silat, and karate can have a
positive impact on the physical fitness of children and adolescents (Kim et al., 2011; Nam &

Lim, 2019; Nugroho et al., 2024; Piepiora, 2025).
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However, the physical fitness levels of students participating in martial arts
extracurricular activities are not always optimal, as they are influenced by the characteristics,
frequency, and duration of training, which vary across different martial arts disciplines (Dwi
Kurniawan & Hariyanto, 2024; Nyr¢ & Lopuszanska-Dawid, 2023). Additionally, Zouhal et
al., (2020) explain that variations in exercise form, activity intensity, and training program
duration can influence physiological responses as well as improvements in participants’
physical fitness. Therefore, analyzing physical fitness based on martial arts extracurricular
disciplines is crucial for obtaining an objective picture of the physical condition of junior high
school students. Physical fitness measurements were conducted using a series of physical
fitness tests for adolescents aged 12—14 years, which are appropriate for the students’ age
characteristics (Khattak & Scholar, 2023). Based on this, this study aims to analyze the physical
fitness of junior high school students participating in pencak silat, tackwondo, and karate
extracurricular activities.

METHOD

This study employed a quantitative approach using a single-group pretest—posttest pre-
experimental design aimed at determining differences in students’ physical fitness levels before
and after participating in martial arts extracurricular activities (Caliston, 2025). This study was
conducted at SMP Kemala Bhayangkari Bandung over a one-month period during school-based
extracurricular activities. The training program provided utilized the specific training regimens
designed by the respective sports coaches, so there were variations in training frequency and
program content tailored to each coach’s approach. The participants in this study consisted of
30 students from SMP Kemala Bhayangkari Bandung who actively participated in martial arts
extracurricular activities, including taekwondo, pencak silat, and karate. The participants
comprised 15 male students and 15 female students. The sampling technique used was
purposive sampling with the following inclusion criteria: (1) students aged 12—14 years, (2)
actively participating in martial arts extracurricular activities during the study period, (3)
attending regular training sessions according to the school schedule, and (4) having recently
joined the extracurricular program. After the routine training was completed, the students
received a questionnaire in the form of a Google Form to determine the frequency of training
for each sport. The questionnaire was administered during the final session, specifically after
the posttest was conducted.

The research instrument used a physical fitness battery test for adolescent aged 12-14

years, based on Khattak & Scholar (2023). Additionally, a questionnaire was used to collect
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data on subject characteristics, incluing age, gender, grade level, weekly training frequency,
and the duration of each training session.

Table 1. Physical Fitness Test Items (Khattak & Scholar, 2023)

No Health Component Test Type Unit
1 Muscular Strength Handgrip Strength Test kg
2 Power Sargent Jump cm
3 Flexibility Sit & Reach Test cm
4 Muscular Endurance Sit-Ups sec
5 VO:max Beep Test level/shuttle
6 Body Composition Body Mass Index kg/m?

In the initial phase of the study, the researchers explained the study’s objectives and
procedures to the participants. Subsequently, a baseline assessment was conducted using a
series of physical fitness tests to evaluate the students’ initial physical fitness levels. During the
study period, the participants attended extracurricular training sessions in tackwondo, pencak
silat, and karate according to each sport’s respective training program for one month without
any specific intervention from the researchers. The researchers only observed and documented
the activities taking place. The training period was conducted entirely by the respective sports’
extracurricular coaches. After the training period ended, a post-test was conducted using the
same instruments and procedures as the pre-test to assess changes in the students’ physical
fitness levels.

Research data were collected from the results of the physical fitness pretest and posttest,
as well as questionnaires regarding subject characteristics and the frequency of training in their
respective sports. All data were analyzed using the Statistical Package for the Social Sciences
(SPSS). Before hypothesis testing, the data were first tested for normality using the Shapiro—
Wilk test because the sample size was less than 50. Subsequently, differences in pretest and
posttest results were analyzed using one-way ANOVA with a significance level of <0.05.
RESULT AND DISCUSSION
Result

This study aimed to analyze the effect of extracurricular activities on the physical fitness
of junior high school students aged 12—14 years.

Descriptive Statistics

Table 2. Results of the Descriptive Analysis of the Pretest and Posttest

N Min Max Mean Std. Dev

Pretest Karate 10 2 6.4 4,280 1,449
Posttest Karate 10 3,2 7,2 4,800 1,473
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Pretest Pencak Silat 10 2 6,4 4,320 1,663
Posttest Pencak Silat 10 2.8 6,8 4,720 1,695
Pretest Tackwondo 10 3,2 7,2 5,080 1,485
Posttest Tackwondo 10 3,6 7,6 5,360 1,487

Table 2 presents the pretest and posttest results for three sports using five different
physical tests. Based on Table 2, it can be seen that for the karate group, the pretest and posttest
consisted of 10 participants with a minimum pretest score of 2.0, which increased to 3.2 in the
posttest. The maximum score increased from 6.4 to 7.2, while the mean score increased from
4.280 to 4.800 with a standard deviation of 1.449 to 1.473. In the pencak silat group, the sample
size was 10 students with a minimum pretest score of 2.0, which increased to 2.8 on the posttest.
The maximum score increased from 6.4 to 6.8, while the mean score increased from 4.320 to
4.720 with a standard deviation of 1.663 to 1.695. Meanwhile, in the tackwondo group with a
sample size of 10 students, the minimum score increased from 3.2 on the pretest to 3.6 on the
posttest. The maximum score increased from 7.2 to 7.6, while the mean score increased from
5.080 to 5.360 with a standard deviation of 1.485 to 1.487. This increase in the average score
indicates an improvement in physical fitness among students participating in martial arts
extracurricular activities; although the changes shown varied, the maximum and minimum
scores also indicate an improvement in students’ physical fitness.

Normality Test

The normality test was conducted using the Shapiro-Wilk test, which is used for small
samples (n < 50).

Table 3. Results of the Shapiro-Wilk Normality Test

Shapiro-Wilk

Statistic df Sig. Ket
Pretest Karate 0,915 10 0,313 Normal
Posttest Karate 0,903 10 0,237 Normal
Pretest Pencak silat 0,915 10 0,314 Normal
Posttest Pencak silat 0,889 10 0,167 Normal
Pretest Tackwondo 0,912 10 0,294 Normal
Posttest Tackwondo 0,919 10 0,352 Normal

Based on Table 3, which shows the results of the data normality test using the
ShapiroWilk test, it can be seen that the pretest and posttest results can be considered normally
distributed, with significance values greater than 0.05. In the karate group, the significance
value for the pretest was 0.313 and for the posttest was 0.237. In the pencak silat group, the

significance value for the pretest was 0.314 and for the posttest was 0.167. Meanwhile, in the
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tackwondo group, the significance value for the pretest was 0.294 and for the posttest was
0.352. Thus, since the significance values for both the pretest and posttest are greater than 0.05
(p > 0.05), the data are considered to be normally distributed.
Homogenitas Varians

The homogeneity test was conducted using the Levene test with a significance level
greater than 0.05 (p > 0.05) to determine the equality of variances among the study groups.

Table 4. Results of the Homogeneity

Levene Statistic dfl df2 Sig.
Gain Pretest Posttes 0,130 2 29 0,878
0,087 2 29 0,917
0,087 2 28,976 0,917
0,085 2 29 0,919

Based on Table 4, the results of the homogeneity test indicate that the data have a
significance value greater than 0.05 (p > 0.05). The significance values obtained were 0.878;
0.917; 0.917; and 0.919, respectively. These results indicate that the variance of the data across
the research groups is homogeneous or has equal variances. Thus, the research data meets the
requirements to proceed to hypothesis testing using a parametric test, namely one-way
ANOVA.

Hipotesis Test

Hypothesis testing was performed using one-way ANOVA because the study involved

three different sports, and the results showed a significance level below 0.05 (p < 0.05).
Table S. Results of the One-way ANOVA

Gain Pretest Posttest

Sum of Squares df  Mean Square F Sig.
Between Groups 0,331 2 0,165 3,444 0,047
Within Groups 1,296 27 0,048
Total 1,627 29

Based on Table 5, the results of the hypothesis test using one-way ANOVA showed a
significance value of 0.047 (p < 0.05). This value indicates that there is a significant difference
in the improvement of physical fitness among the three martial arts extracurricular activities,
namely karate, pencak silat, and tackwondo. Thus, it can be concluded that martial arts
extracurricular activities have different effects on the improvement of physical fitness among

junior high school students.
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Figure 1. Graphic

Based on the diagram, all sports disciplines showed an increase in average scores on
the posttest compared to the pretest. The karate group experienced an increase in average scores
from approximately 4.3 on the pretest to 4.8 on the posttest. The pencak silat group increased
from approximately 4.0 to 4.5. Meanwhile, the tackwondo group showed the highest average
score, increasing from approximately 5.1 on the pretest to 5.4 on the posttest. These results
indicate that martial arts extracurricular activities have a positive impact on improving
students’ physical fitness. Additionally, the differences in improvement across each sport may
be influenced by the distinct training characteristics, intensity, and frequency of each sport, as
indicated by the questionnaire.

Discussion

The results of the study on these three sports showed varying results, which were caused
by differences in the sports themselves. Although the selected sports were all martial arts, each
sport had different training focuses or durations.

The karate group holds practice sessions three times a week: twice at school and once
on the weekend outside of school. Each session lasts two hours, for a total of 12 practice
sessions per month. This resulted in an average score of 4.208 on the pretest and 4.800 on the
posttest. The maximum score on the pretest was 6.4, while on the posttest it was 7.2, resulting
in a score difference of 0.8. This indicates an increase of approximately 11.1% from the initial
test” . This improvement was also influenced by karate training movements that involve agility,
endurance, muscle strength, and body flexibility (Aziz et al., 2025; Piepiora, 2025; Rutkowski
& Chwalczynska, 2025). Performance in karate is also closely related to aerobic and anaerobic
capacity, as well as overall physical condition, thereby supporting improvements in students’
physical fitness (Nema et al., 2024). Additionally, karate training can enhance lower-body
muscle strength and power, which are key components of physical fitness (Mahmudah et al.,

2024).
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The pencak silat group’s questionnaire results indicated that training sessions were
conducted twice a week, with each session lasting 2 hours. The total number of training sessions
conducted in one month was 7. This resulted in an average score of 4.320, which increased to
4.720 on the posttest. The maximum score also increased from 6.4 to 6.8, resulting in a score
difference of 0.4. This indicates an improvement of approximately 5.8% from the pencak silat
group’s initial test. This improvement occurred because pencak silat training involves
moderate-to-high-intensity physical activities performed repeatedly through kicks, strikes,
blocks, evasion, throws, and body positions that utilize nearly the entire body, particularly the
muscles of the legs, arms, abdomen, and back, thereby improving endurance, muscle strength,
agility, coordination, flexibility, and overall physical fitness (Hidayatullah et al., 2024;
Nugroho et al., 2024; Pratama, 2017; Umarushalih & Hamdani, 2022). Additionally, regular
and structured pencak silat training has been shown to improve aerobic capacity and VO.max
values, as the body works continuously for a certain duration during training, thereby
contributing to improved student fitness (Kardianus et al., 2020; Nofriyantoni et al., 2025;
Nohan & Wahyudi, 2021; Qasash Hasyim, 2026). Pencak silat training can also improve
strength, endurance, speed, and agility because the training program combines attacking
movements, defensive maneuvers, changes of direction, and quick reaction movements in each
session, thereby improving physical condition and better preparing the body to perform
physical activities optimally (Mardius et al., 2025; Perwirawati et al., 2023; Rizky et al., 2025;
Umarushalih & Hamdani, 2022).

The tackwondo group had the same schedule as the pencak silat group, namely two
training sessions per week. Each session lasts two hours, totaling 7 sessions per month. This
resulted in an average score of 5,080 on the pretest, which increased to 5,360 on the posttest.
Additionally, the maximum score rose from 7.2 to 7.6, yielding a score difference of 0.4. This
indicates an improvement of approximately 5.2% from the initial test. This improvement
occurred because tackwondo training involves high-intensity physical activities such as kicks,
jumps, blocks, footwork, sparring, and rapid, repetitive changes in direction, thereby enhancing
cardiovascular endurance, muscle strength, agility, flexibility, coordination, and overall
physical fitness (Apriantono et al., 2020; Wahyuni & Donie, 2020; Zhu et al., 2025; Setiawan
et al., 2026). Kicking movements in tackwondo, which primarily engage the lower-body
muscles and are combined with jumps and rapid reaction movements, also contribute to
improvements in strength, endurance, and aerobic capacity in the lower body among athletes

and students who train regularl (Kang et al., 2025; Karimullah & Atmaka, 2025).
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Based on the results of the study conducted on the three martial arts disciplines, all
showed a significant impact on improvements in physical fitness. In addition, the results of the
hypothesis test showed a value of 0.047 (p < 0.05); this figure indicates that there is a significant
difference in the improvement of physical fitness between the groups. However, the degree of
improvement varied among the disciplines, with the karate group showing the highest
improvement compared to tackwondo and pencak silat. These differences may be influenced
by training frequency, training intensity, and the movement characteristics of each sport.
Martial arts training essentially involves physical activities that engage nearly the entire body,
thereby improving students’ cardiorespiratory endurance, muscle strength, agility, flexibility,
coordination, strength, and aerobic capacity. Furthermore, the higher the frequency and
intensity of regular training, the greater the improvement in physical fitness that tends to occur.
Thus, martial arts extracurricular activities can serve as an effective form of physical activity
to enhance the physical fitness of junior high school students.

CONCLUSION

Based on the research results, martial arts extracurricular activities such as karate,
pencak silat, and tackwondo have a significant effect on improving the physical fitness of junior
high school students. The results of the one-way ANOVA test showed a significance value of
0.047 (p < 0.05), indicating a significant difference in the improvement of physical fitness
among the three martial arts groups. The karate group showed the highest improvement in
physical fitness compared to pencak silat and tackwondo. These differences in improvement
were influenced by variations in training frequency, intensity, duration, and movement
characteristics specific to each martial art. In general, martial arts training that involves
strength, endurance, agility, flexibility, coordination, and aerobic activity can have a positive
impact on the improvement of students’ physical fitness. Therefore, martial arts extracurricular
activities can serve as an effective physical activity program to improve the physical fitness of
junior high school students. Further research is recommended to use a larger sample size, a
longer training period, and a more controlled training program to obtain more optimal and
comprehensive research results.
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