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Purpose of the study: The purpose of this research was to determine the
contribution of arm muscle power and body flexibility to service for volleyball
among athletes.

Methodology: The type of this research is correlation. The sample in this study
were 16 athletes. The research instrument used was an overhead medicine ball
throw test, a sit and reach test and a service test for volleyball. The data analysis
technique used is to calculate the value level of the relationship or multiple
correlation

Main Findings: Based on the results of data analysis, it is known that (1) There
is a contribution of arm muscle power to service for volleyball for athletes of
38.81% with a value of rcount = 0.623> from the value of rtabel = 0.497, (2)
There is a contribution of body flexibility to service for Volleyball for athletes is
42.90% with a value of rcount = 0.655> from the value of r table

=0.497, (3) There is a contribution of arm muscle power and body flexibility to
service for volleyball for athletes of 51.55% with a value of rcount = 0.718 >
from the value of rtabel = 0.497

Novelty/Originality of this study: The results of this research can provide new,
more detailed insight into the importance of developing arm muscle strength and
body flexibility in improving service quality, and can be used as a basis for
designing more effective and specific training programs for athletes.
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1. INTRODUCTION

Physical fitness is a condition of the body being able to carry out tasks efficient without fatigue, the body
still has good reserve energy to enjoy free time in an emergency [1], [2]. Freshness physicality is a person's total
functional capacity to do work certain results with good or satisfactory results and without significant fatigue [3],
[4]. Freshness physicality is characterized by all parts of the body being able to function efficiently when the body
adapt to the demands of the environment. Sport was developed by our nation not just for achieving physical and
spiritual freshness, not just to fulfill the motto the classic that says “Men Sana in Corporesano”, in a healthy body
there is a strong soul [5], [6]. The sport of our nation lies in understanding Indonesian human development as a
whole, humans as a totality, namely promote sports and exercise in society [7], [8].

Sport is a tool to develop and improve physical, spiritual and health freshness in an effort to improve the
capability of the nation and the implementation of national unity and integrity [9]. Sport can increase confidence
and physical and mental abilities and confident in yourself to take on big tasks and heavy [10]. As for
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the efforts that the Government has made in business promoting sports and improving sports achievements, among
others by carrying out coaching in schools or in the community for achieve maximum performance.

One of the interesting sports is volleyball. The game of volleyball is a major team ball sport that has been
known since the Middle Ages, especially in Italy and Germany [11]. However, at that time it was still known as
"faustball” which was played with rules that were very different from today's volleyball rules, both the game rules
and the points system in the volleyball game itself. Then in 1895, a physical education teacher from the city of
Holyoko, Massachusetts, United States, named Wiliam G Morgan, tried a game like this, which to this day he is
known as the inventor of the modern volleyball game which then developed rapidly in various parts of the world,
starting and Latin America, Europe and Asia, which later became a sport that was very popular with various groups
of people, both in school, government and private environments [12].

Volleyball is a sport that involves volleying a ball in the air back and forth over the pharynx or net with
the intention of dropping the ball in the opponent's field to seek victory in the game. Volleyball is a sport that is
quite popular in Indonesia, this game is played by two teams, where each team consists of 6 people on a field
measuring 9 square meters between the two teams are separated by a net [13], [14]. The main goal in each team is
to hit the ball towards the opponent's field so that the opponent cannot return the ball.

In volleyball there are also various basic techniques including: lower passing, upper passing, upper serve,
lower serve, smash and blocks [15]. Starting from the importance of the service position in the game of volleyball,
So the researcher chose service techniques to be discussed in this research. Service is a ball hit from the area behind
the court line goes beyond the net into the opponent's area [16], [17]. Success in volleyball cannot be separated
from the elements physical fitness, namely: explosive power, endurance, muscle strength, power muscle
endurance, flexibility, speed, agility, balance and coordination [18]. From Several elements of physical fitness,
researchers chose explosive power (power) and flexibility to be discussed in this research because of these two
elements [19], [20]. It is really needed in volleyball, especially when serving.

Based on the results of temporary observations that the author made on athletes several who served
volleyball were found phenomena include the ability to serve above which is still not good, the service is poor
carried out tends to be less focused on the target field plot, this is the case it can be seen from the results of the
service made by the athlete, the service ball often gets stuck on the net and sometimes the ball served by the athlete
goes out of the court [21], [22]. Where ideally the top serve movement should be able to be done with a little
bounce the ball with your left hand then hit it right at the bottom of the ball with right hand and directed at the
target square on the opponent's field, however often athletes don't do this well so they can it is said that athletes do
not master the top serve technique well. The above shows poor arm muscle strength and body flexibility athletes
are still low, their movement coordination is still poor, and arm muscle strength, as well as mastery of top serve
techniques that are still lacking maximum. Based on the description of the background of the problem above, the
researcher is interested conducted research with the research title "Contribution of Arm Muscle Power And Body
Flexibility in Volleyball Service in Athletes".

2. RESEARCH METHOD
2.1 Type of Research

This research was conducted using a correlational method, namely compare the measurement results of
two different variables in order to be able to determine the level of relationship between these variables. Correlation
techniques are used to find relationships and proves the hypothesis of the relationship between two variables if the
data are both variables in the form of intervals or ratios, and data sources from two or more variables is the same.

2.2 Population and Sample

The population is all research subjects and the population in this study was athletes consisting of 16
person. The sampling technique uses a saturated sampling technique, namely sampling technique when all
members of the population are used as samples, so the sample in this study was 16 people.

2.3 Data Collection Technique

The data collection techniques used by researchers are as follows: Observation techniques are used to
review the research location to find out problems related to the title of the research to be studied. Literature
Literature is used to obtain the concepts and theories needed in this research, namely regarding the contribution of
arm muscle power and body flexibility to volleyball service athletes. Tests and Measurements to find out the
contribution of arm muscle power and body flexibility to volleyball athletes, an arm muscle power test was carried
out by rejecting a medicine ball, a body flexibility test and a volleyball service test.
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2.4 Data Analysis Technique
The correlation analysis technique used is calculating correlation from X1 (arm muscle power) and X2
(body flexibility) to Y (upper service volleyball). Meanwhile, it provides an interpretation of the magnitude of the
power contribution relationship arm muscles and body flexibility in serving volleyball as following:
Table 1. Interpretation of the magnitude of the power contribution relationship arm muscles and body flexibility
in serving volleyball

Interval Category
Equal to 0.00 Not Calculated
Less than 0.01-0.199 Very low
Between 0.20-0.399 Low
Between 0.40-0.599 Medium
Between 0.60-0.799 Strong
Between 0.80-1,000 Very strong

To see the magnitude of the contribution of arm muscle power and body flexibility regarding volleyball
service to athletes by looking at coefficient of determination with the formula: KD =r? x 100

3. RESULTS AND DISCUSSION

This research discusses the contribution of arm muscle power and body flexibility to volleyball services
in athletes. The variables in this research are arm muscle power which is symbolized by X1 and body flexibility
which is symbolized by which aims to measure the arm muscle power components of 16 samples, namely athletes.
From the results of taking arm muscle power data, it was found that the highest value was 868 centimeters, the
lowest value was 527 centimeters, the average (Mean) was 692 centimeters and the standard deviation was 115.54
centimeters.

Then the arm muscle power data can be seen in the distribution of the data in 5 interval classes with a
class interval length of 69. In the first class with an interval class range of 527-595 there is an absolute frequency
of 4 people with a relative frequency of 25%, in the second class with an interval class range 596-664 there is an
absolute frequency of 4 people with a relative frequency of 25%, in the third class with an interval class range of
665-733 there is an absolute frequency of 1 person with a relative frequency of 6%, in the fourth class with an
interval class range of 734-802 there is The absolute frequency is 4 people with a relative frequency of 25%, in the
fifth class with a class interval range of 803-871 there is an absolute frequency of 3 people with a relative frequency
of 19%. For more details, see the table below:

Table 2. Frequency Distribution of Athletes' Arm Muscle Power

No Interval Absolute Frequency Relative frequency

1 527 - 595 4 25%

2. 596 - 664 4 25%

3 665 - 733 1 6%

4 734 - 802 4 25%

5 803 - 871 3 19%
Amount 16 100%

Based on field measurement tests using body flexibility test instruments from 16 athlete samples, the
results of body flexibility data collection were obtained with the highest value of 33 cm, the lowest value of 15
cm, an average (Mean) of 25.44 cm and a standard deviation of 5.33.

Then the body flexibility data can be seen in the distribution of the data in 5 interval classes with a class
interval length of 4. In the first class with an interval class range of 15-18 there is an absolute frequency of 3 people
with a relative frequency of 18.75%, in the second class with an interval class range of 19-18. 22 there is an
absolute frequency of 1 person with a relative frequency of 6.25%, in the third class with an interval class range
of 23-26 there is an absolute frequency of 2 people with a relative frequency of 12.50%, in the fourth class with
an interval class range of 27-30 there is an absolute frequency as many as 9 people with a relative frequency of
56.25%, in the fifth class with a class interval range of 31-34 there is an absolute frequency of 1 person with a
relative frequency of 6.25%. For more details, see the table below:

Table 3. Frequency Distribution of Athletes' Body Flexibility

No Interval Absolute Frequency Relative frequency
1 15-18 3 18,75%
2. 19-22 1 6,25%
3. 23-26 2 12,50%
4 27-30 9 56,25%
5 31-34 1 6,25%
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Amount 16 100%

From the results of the analysis above, it can be understood that arm muscle strength and body flexibility
contribute to the ability to serve volleyball. This occurs when the hand moves very quickly in hitting the ball, and
the eyes see the target where the ball will be directed, so that the ball can dart quickly towards the opponent's court
over the top of the net. Then aim at the target position on the opponent's field.

There is a relationship between arm muscle power and body flexibility on athletes' volleyball service
abilities, as evidenced by the value of rcount = 0.718 > rtable = 0.497 where the significance shows that there is a
significant relationship with the strong category and with a contribution of 51.55% and the remainder of 48.45%
is estimated to be influenced by arm muscle strength and the level of mastery of volleyball service techniques.
From the results of hypothesis testing, it shows that athletes' volleyball service ability is influenced by arm muscle
power and body flexibility [23], [24]. Thus, it can be concluded that to improve your service ability in volleyball
you must first increase your arm muscle power and body flexibility.

The novelty of this research lies in its specific focus on the influence of arm muscle strength and body
flexibility on serve quality in volleyball. This research offers a new perspective by integrating two main physical
aspects, namely strength and flexibility, to analyze how the combination of the two can improve the serving
performance of volleyball athletes [25], [26]. The implication of this research is to emphasize the importance of
developing a balanced exercise program, which not only focuses on increasing arm muscle strength, but also on
increasing overall body flexibility [27], [28]. The results of this research can provide guidance for coaches and
athletes to design training programs that are more effective in improving service quality, which in turn can improve
the overall performance of the team in volleyball matches [29], [30].

However, there are several limitations in this research. One is individual variation in response to strength
and flexibility training, which may influence study results. In addition, this study may not have considered other
factors that also contribute to serve quality, such as hand-eye coordination, service technique, and athlete's mental
state, so the results may not fully reflect the complexity of serve performance in a real competition context.

4,  CONCLUSION

The conclusion of this research shows that these two factors, namely arm muscle strength and body
flexibility, have a significant contribution to the quality of volleyball athletes' serves. By improving these two
physical aspects simultaneously, athletes can achieve more optimal serving performance. This research emphasizes
the importance of a comprehensive and balanced training approach, which emphasizes not only strength but also
flexibility. It is hoped that the results of this research can be a guide for coaches and athletes in designing more
effective training programs, in order to improve service performance and team performance in volleyball
competitions. However, it should be remembered that individual variations and other factors not covered in this
study can also influence the final results, so a holistic approach tailored to the needs of each athlete is still
necessary.
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