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ABSTRACT

Problems: The study investigates the contribution of arm muscle strength and arm muscle power to
the performance among u-15 female volleyball athletes Atlas Club in Semarang. Purpose: The purpose
of this study was to determine the contribution of arm muscle strength and arm muscle power to the
results of the upper serve on female athletes of the Semarang City Atlas Volleyball Club U-15.
Methods: This study uses correlational research. The sample consisted of 15 female athletes aged 15
years who were taken using total sampling technique. The data collection technique uses a 60-second
push-up test to measure arm muscle strength, 3 kg medicine ball throw (three attempts, the best results
are taken) to measure arm muscle power, and the AAHPER volleyball top serve test (10 attempts) to
measure the results of the top serve. Data analysis used descriptive statistics, normality test, correlation,
and multiple linear regression. Results: The results of this study indicate that there is a very strong
contribution between arm muscle strength, and arm muscle power to the results of the Atlas club female
athletes obtained from r square of 0.965 (96.5%). However, when viewed based on the t test (partial)
only arm muscle strength contributes 76.88% and is significant to the results of the upper serve with a
significance value (Sig.) of 0.025 (p <0.05). Meanwhile, arm muscle power contributed 19.61%,
although it was not statistically significant at 0.221 (p> 0.05) to the results of the upper serve.
Conclusion: these findings emphasize the primary role of arm muscle strength in optimizing serve
outcomes. It is recomended that volleyball coaches prioritize training programs focused on developing
arm muscle strength trougth resistance and plyometric exercises to improve upper serves.
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Introduction

Volleyball is one of the team sports that is very popular among the community (Priambodo et al., 2022).
One of the sports of big ball games is a volleyball game that plays with each other to determine the outcome of
the match, volleyball is included in the category of matches because it involves two teams (Alfais et al., 2024).
The goal of the volleyball game itself is to attack each other into an empty field of space that cannot be reached
by the opposing player. Volleyball sport has a high level of popularity in Indonesia, many teams have been
formed in Indonesia, ranging from extracurricular teams, amateur clubs to professionals (Aprilianti et al., 2023).
Volleyball is one of the sports that has developed very rapidly from the social environment, schools, private,
universities and government agencies (Irlani et al., 2025). Basic skills of playing volleyball are a degree of
ability to perform basic techniques of volleyball games effectively and efficiently which is determined by speed,
accuracy, form, and the ability to adapt to the game (Helensi et al, 2022). In volleyball there are various types
of basic serving techniques, and each serve has different techniques and levels of difficulty. Basically, the serve
in volleyball is divided into two types, namely 1) underhand serve and 2). overhead serve (Listianto et al., 2023).

The serve is a ball hit from behind the field line with the aim of sending the ball over the net to the
opponent's area. The purpose of the serve is to hit the ball from the back line of the field so that the ball passes
the net and goes to the opponent's area which is empty or difficult to reach by the opponent, so that the opponent
cannot receive the ball (Miftakhussurur et al., 2024). One of the most influential serves in a volleyball game is
the top serve. The top serve requires a hitting technique, so it can be used as an attack method to score points,
and of course it can also be used as an attack to stop the ball from the opponent's position (Lesmawan et al.,
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2024). The ability to serve up is supported by coordination of wholebody movements that end in the form of
swing movements supported by arm muscle strength so as to produce good accuracy. Good eye and hand
coordination, it is also advantageous to be able to direct the ball stroke in the direction of the ball he wants
(Sepriwandi, 2023). A good top serve must be supported by a good arm swing, not only the swing but the
accuracy in hitting the target where the player wants also supports a good serve (Ghani et al., 2020)

Strength is one of the physical requirements that is useful for making a volleyball athlete have good
technique, the strength of pulling and pushing arm muscles can be maximized by doing various training, one
of which is by doing push up movements (Dixon, 2020). Arm muscle strength plays a crucial role in
volleyball, especially in performing an effective overhead serve (Majstorovi¢ et al., 2020). Arm muscle
strength has a contribution of 86.3% to the ability to serve up in volleyball games (Astriani et al., 2023).
The role of arm muscle strength is very important in the success of volleyball serving because the strength
of the arm muscles is the thrust of the advanced movement of the arm so that it can produce a strong ball
hit (Utami et al., 2022). If arm muscle strength increases, the ability to serve will also increase. Vice versa,
if the strength of the arm muscles is lower, the ability to serve will also be lower (Saptiani et al., 2019).

Power is a human physical condition when moving that uses a collection of muscles that contract in
controlling the load with a combination of maximum strength and speed. The presence of power in the body
helps muscle performance in performing basic volleyball techniques (Astriani et al., 2023). Arm muscle power
is a person's ability to use maximum mobilized arm muscle power in the shortest possible time when serving
in volleyball sports (Al Farisi et al., 2023). Arm muscle power in serving up is needed to produce maximum
arm muscle contractions which are used to produce hard and maximum service stroke (Pratiwi et al., 2021).
Physical conditions such as arm muscle power on the results of the upper serve in volleyball are important
aspects that cannot be ignored in the development of athlete performance (Marpaung et al., 2020). Arm muscle
power, which is the result of a combination of strength and speed of muscle contraction, determines the quality
of an effective upper serve (Muhadi et al., 2024). A strong, fast, and accurate top serve will be greatly influenced
by how much power the arm muscles can produce (Romadhonsyah, 2024). Research by (Kabul et al., 2013)
showed that arm muscle power has a significant contribution to the success of the upper serve in volleyball. In
his research, it was found that the greater the arm muscle power an athlete has, the better the service results that
can be produced, both in terms of speed, height, and accuracy of ball direction. This shows that the development
of arm muscle power not only has an impact on improving individual performance, but can also support the
team's overall game strategy.

This shows that arm muscle strength and power play an important role in the upper serve program
(Fahmir et al., 2024). Considering the limited research examining the simultaneous contribution of arm
muscle strength and arme muscle ppower to overhead serve performance in female voleeyball athlete, this
study focus on identifying which physical component has a more dominant influance on serve outcomes.
The result are expected to provide practical benefits for coaches, managers and athletes in optimizing
performance.

Method

This study uses a quantitative method with correlation, which aims to determine the contribution of
arm muscle strength and arm muscle power to the results of the volleyball top serve in female athletes of the
Atlas club in Semarang City, data collection was carried out on April 22, 2025. Correlational research was
chosen because it is appropriate to determine the correlation between arm muscle strength and arm muscle
power to the results of the upper serve.

The subjects of this study were 15-year-old female volleyball athletes at the Atlas Club in Semarang.
The study population was 15 female volleyball athletes of Atlas club. The sampling technique in this study
used total sampling, namely taking the entire population that met the criteria as a research subject.

The instrument used in this study consisted of three main measurment tools. Arm muscle strength
was assessed using a 60-second push-up test, each participant was instructed to perform as many correct push-
ups as possible within 60 second and this instrument with a validity value of 0.94 and a reliability of 0.93
(Faizin & Hariadi, 2019). Arm muscle power instrument using a 3 kg medicine ball was carried out 3 times
and the best result was recorded as the final score, this instrument showed validity value of 0.77 and a reliability
of 0.81 (Putu et al., 2022). The upper serve test instrument uses the AAHPER Volleyball Serve Test with a
validity value of 0.76 and a reliability of 0.78 (Agus, 2021), measuring upper serve skills based on the ball
landing zone in the field. Each athlete performed 10 times the upper serve and score was determined based
on the accuracy and consistency of the serve.

The equipment used in this study includes medicine ball, stopwatch, standard volleyball, volleyball
court, net, and assessment form push up test as much as possible with a time of 60 seconds, throwing a weight
ball (medicine ball 3 kg) 3 times to measure arm power, and volleyball top service test 10 times.

68



Jurnal Patriot, 7 (2) 2025, pp. 67-75

The data analysis technique uses statistical analysis techniques, normality tests, correlations and
multiple linear regression tests using the t test and f test. The results of the data analysis are then processed
using the SPSS version 25 application, the data analysis results will be presented in the form of a table.

Results
The results of this study have been obtained and presented in tabular form with the following data

calculations:

Table 1 Descriptive Statistics of Arm Muscle Strength Data, Arm Muscle Power and Volleyball Upper

Serve
N Minimum  Maximum Mean Std. Deviation
Arm Muscle Strength 15 22 40 31.00 5.412
Arm Muscle Power 15 3.8 6.0 4.933 .6444
Upper Serve Results 15 26 35 30.40 3.112

Valid N (listwise) 15

Based on the results in table 1 descriptive data of female volleyball athletes Atlas club Semarang
City. The arm muscle strength test shows a minimum score of 22, a maximum score of 40, an average
score of 31.00 and a std deviation score of 5.412. The arm muscle power test shows a minimum score of
3.8, a maximum score of 6.0, an average score of 4.933 and a std deviation score of 6444. While the upper
service test shows a minimum score of 26, a maximum score of 35, an average score of 30.40 and a score
on the std deviation of 3,112.

Table 2. Normality Test of Arm Muscle Strength, Arm Muscle Power and Volleyball Upper Serve
Shapiro-Wilk

Statistic df Sig.
Arm Muscle Strength 978 15 951
Arm Muscle Power 978 15 951
Upper Serve Results 932 15 297

Based on the results of the normality test in table 2 using the Shapiro-Wilk method, a sig value was
obtained, in the strength test of 0.951, the arm muscle power test obtained a sig value of 0.951. Meanwhile,
the upper service test obtained a sig value of 0.297. Based on the determining reference from the Shapiro-
Wilk method because the three data each have a sig value greater than 0.05, it can be concluded that all test
data are normally distributed.

Table 3. Correlation between arm muscle strength, arm muscle power and volleyball overhead serve

Arm Muscle Arm Muscle Upper Serve

Strength Power Results

Arm Muscle Strength  Pearson Correlation 1 .998™ .980™

Sig. (2-tailed) .000 .000

N 15 15 15
Arm Muscle Power  Pearson Correlation .998™ 1 972*

Sig. (2-tailed) 000 000

N 15 15 15
Upper Serve Results ~ Pearson Correlation 980 972 1

Sig. (2-tailed) 000 000

N 15 15 15
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Based on the results of the analysis using the Pearson correlation test in table 3, it shows a very
strong and significant relationship between arm muscle strength and the results of the upper serve in U-15
female volleyball athletes. The correlation coefficient between arm muscle strength and upper serve results
is r count = 0.980 with a significance value of p = 0.000 (p < 0.05). This means that the higher the arm
muscle strength of an athlete, the better the results of the upper serve produced. In addition, the correlation
between arm muscle power and upper serve results also shows a very strong relationship, with a value of r
count = 0.972 and p = 0.000 (p < 0.05). This shows that arm muscle power has a positive and significant
relationship with the results of the upper serve, although the contribution is slightly lower than arm muscle
strength.

Table 4. Test the coefficient of determination of arm muscle strength, arm muscle power and volleyball
upper serve

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .982% 965 959 .631

Based on the results of multiple linear regression analysis in table 4, it shows that the coefficient
of determination (R Square) value is 0.965, which indicates that 96.5% of the variation in the results of the
upper serve can be explained by the variables of arm muscle strength and arm muscle power simultaneously.
The correlation coefficient (R) value of 0.982 means that the relationship between the independent variable
and the dependent variable is in the very strong category.

Table 5. Anova test results multiple linear regression

Model Sum of Squares df Mean Square F Sig.
1 Regression 130.815 2 65.407 164.017 .000°
Residual 4.785 12 .399
Total 135.600 14

A. Dependent Variable: Hasil Servis Atas
B. Predictors: (Constant), Arm Muscle Power, Arm Muscle Strength

Based on the results of the multiple linear regression Anova test in table 5, the calculated F value
is 164.017 with a significance value (Sig.) of 0.000. Because the significance value is smaller than 0.05 (p
< 0.05), it can be concluded that the regression model is statistically significant. So, simultaneously, the
variables of arm muscle strength and arm muscle power have a significant influence on the dependent
variable, namely the results of the upper serve.

Table 6. Multiple Linear Regression Coefficient Analysis Results

Standardized

Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 18.958 4.764 3.980 .002
Arm Muscle Strength 1.135 444 1.974 2.559 .025
Arm Muscle Power -4.815 3.726 -.997 -1.292 221

a. Dependent Variable: Upper Serve Results

Based on the results of the multiple linear regression Anova test in table 6, it shows that arm muscle
strength has a positive and significant contribution to the results of the upper serve on U-15 female
volleyball athletes, showing a regression coefficient value of 1.135 with a t value 0f 2.559 and a significance
value (Sig.) of 0.025. Because this significance value is smaller than 0.05 (p < 0.05), it can be concluded
that partially, arm muscle strength has a contribution of 76.88% to the results of the upper serve on U-15
female volleyball athletes. This means that every one unit increase in arm muscle strength will increase the
results of the upper serve.
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Meanwhile, arm muscle power has a regression coefficient of -4.815, a t value of -1.292, and a
significance value of 0.221 (p> 0.05), although the significance value is greater than 0.05, which means it
is not statistically significant. However, arm muscle power still provides a contribution of 19.61% to the
results of the volleyball top serve when viewed based on the calculation of the R square value. This shows
that arm muscle power has a contribution in supporting the athlete's performance when serving up,
especially in the aspects of speed and explosive power of the blow.

Based on the results of the multiple linear regression analysis displayed in the coefficient table, the
partial effects of each independent variable on the dependent variable can be explained. Overall, these
results indicate that out of the two variables studied, only arm muscle strength contributes to the overhand
serve results in U-15 female volleyball athletes.

Discussion

Based on the results of the research that has been conducted, this study shows that arm muscle strength
has a regression coefficient value with a significance (Sig.) value of 0.025. Since this significance value is less
than 0.05 (p < 0.05), it can be concluded that arm muscle strength contributes 76.88% to the service results.
This means that every one-unit increase in arm muscle strength will improve the service results. Meanwhile,
arm muscle power has a regression coefficient with a significance value of 0.221. Since this significance value
is greater than 0.05 (p > 0.05), it can be concluded that arm muscle power only contributes 19.61% to the upper
service results in U-15 female volleyball athletes, although it is not statistically significant.

This research reinforces that arm muscle strength is the main physical factor supporting an athlete's
ability to perform an effective overhand serve. These findings are consistent with previous studies that show
that upper arm muscle strength contributes to improved serving performance in volleyball (Myers et al., 2015).
A person's physical strength plays a significant role in how well they perform in sports, and in volleyball, one
of the important components that greatly affects performance is arm muscle strength (Dimi et al., 2023). Muscle
strength is an essential biomotor element for enhancing muscle endurance in coping with loads during sports
activities (Novita Oktaviana et al., 2024). The arm muscles play one of the most important roles in performing
a volleyball serve, as the arm muscles are the central point of power, so the strength of the arm muscles will
support the strength of other parts of the body (La Kamadi, 2020). At the moment a player serves, maximum
muscle strength is required so that the resulting hit is strong and hard, therefore, muscle strength is very
important for a volleyball player (Devi et al., 2022). The explosive strength of the arm muscles is very important
for initiating strong and fast movements during serves. Stronger arm muscles generate higher racket head speed
(in volleyball, hand speed), which contributes to ball power and control (Musa et al., 2023).

Although the power of the arm muscles only contributes 19.61% to the overhead serve outcome, in
practice, the power of the arm muscles is a supporting factor in the context of on-field performance, especially
in generating movement speed and hitting strength in the overhead serve. Volleyball also requires excellent
physical condition, meaning that when playing volleyball, in addition to technique, good physical fitness is also
needed, where wrist flexibility plays an important role in the game of volleyball (Sistiasih et al., 2024).
Physical condition is a factor that greatly influences a person's performance; without good physical
condition, techniques and tactics cannot function perfectly during training or matches, and good physical
condition is a requirement that must be possessed by an athlete (Pujowigoro et al., 2023).

Power is very important for sports branches that require explosiveness; power is the ability of an
athlete's muscles to overcome resistance with maximum strength and speed in a single complete movement
(Solihin et al., 2024). The capacity of muscles to exert their full strength in a short period of time is called
power. As mentioned earlier, power is very important in volleyball (Novita et al., 2022). The better the
explosive strength of an athlete's arm muscles, the better their overhead serve ability (Nila Firmasari, 2019).
The ability to have good arm muscle power possessed by a volleyball player will make it easier for the
player to perform a high-quality overhand serve, such as the speed of the ball making it difficult for the
opponent to receive the serve. In addition to affecting the speed of the serve, having good arm muscle power
allows a player to easily direct the hit to a specific point that is difficult for the opponent to reach (Ramawan
et al., 2020).

There are several factors that characterize a team with good service. First is the determination of the
right serve for each player. Next, to perform an effective serve, the server must have an aggressive mindset and
strong hand contact (Suharjana et al., 2020). The key to successfully executing an overhand serve in volleyball
is the strength of the arm muscles; the ball is hit hard and strong due to the push from the follow-through arm
movement (Kuncoro, 2021). The strength of the arm muscles is the driving force that produces a stronger hit
against the ball. Based on this, it is clear that the strength of the arm muscles has a close relationship with the
success of executing a volleyball serve (Darumoyo et al., 2024). Arm strength is an important aspect of
volleyball, and there are several theories that explain why it is important. One theory states that the
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explosiveness of the arm muscles is crucial for successful serves in volleyball (Oktariana & Hardiyono, 2020).
Athletes with good arm muscle strength have a positive impact on the use of power in executing punches
(Destriana et al., 2024).

To improve arm muscle strength, proper exercises, such as upper extremity plyometric exercises, are
highly recommended. Plyometric exercises can help strengthen the arm muscles and enhance muscle strength
in volleyball players, resulting in stronger and more accurate serves (Turgut et al., 2019). Plyometric is a training
method to develop or enhance explosiveness and strength, which are important components of most sports
achievements or performances (Betna, Yanse et al., 2020). With optimal arm muscle strength, volleyball
athletes will be able to achieve higher accuracy in performing overhand serves (Hagmal et al., 2023). In
addition, arm strength development exercises can also improve performance in other techniques such as passing
and smashing.

One way to optimize performance in the overhand serve, volleyball players need to develop a training
program that focuses not only on arm muscle strength but also on other aspects such as leg, back, and hand
muscle strength, which also play a significant role in supporting this sport. With a combination of strength from
the entire body, athletes will achieve optimal results in matches (Yusup et al., 2024). Therefore, it is important
for coaches to emphasize the development of arm muscle strength through a structured training program, which
not only involves strength training but also explosive and plyometric exercises to maximize overhand serve
performance and other techniques in volleyball.

Conclusion

The results of this study emphasize the importance of developing arm muscle strength in physical
training programs for volleyball athletes, especially in the adolescent age group. Therefore, coaches and sports
trainers are advised to design training programs that specifically emphasize the improvement of arm muscle
strength, whether through weight training, resistance training, or structured plyometric exercises. Strengthening
the arm muscles will not only improve the quality of the overhead serve but can also support other basic
technical skills such as passing and smashing.

Based on the findings and limitations of this study, future research is recommended to include additional
variables such as basic techniques, coordination, and body flexibility, as these factors have not to overhead
serve performance. Incorporating these variables may offer a more comprehensive understanding of the key
determinants of serve effectiveness. Furthermore, future studies could involve large sample size, different age
groups, and using an experimental approach through intervention training programs to directly measure the
effectiveness of the training. These, the results of this research are expected to serve as a foundation for the
development of more effective volleyball training methods.
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