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Abstract: This research is preliminary research which aims to determine the results of the dominant physical condition 
components in beach volleyball athletes. This type of research is quantitative descriptive. The sampling technique used was 
purpose sampling. A sample of 12 volleyball players was obtained which was divided into two subsamples, namely 6 men and 
6 women. The instruments used are the push up test, vertical jump, and bleep test. The data analysis technique uses descrip-
tive analysis expressed in percentage form. with results (1) The arm muscle endurance of men’s beach volleyball athletes at 
Pelatnas in 2021 is in the “Adequate” category at 66.67% (4 athletes), while female athletes are in the “Adequate” category 
at 66.67% (4 athletes) . (2) The cardiorespiratory endurance (VO2 Max) of the 2021 National Pelatnas men’s beach volleyball 
athletes is in the “Adequate” category at 50.00% (3 athletes), while the female athletes are in the “Adequate” category at 
50.00% (3 athlete). (3) The leg muscle strength of male beach volleyball athletes at Pelatnas in 2021 is in the “Good” cat-
egory at 50.00% (3 athletes), while the female athletes are in the “Poor” category at 33.33% (2 athletes), “Fair ” by 33.33% 
(2 athletes), “Good” by 33.33% (2 athletes). From these dominant components, it can be concluded that Indonesian sand 
volleyball players have less than optimal results, so it is necessary to vary the training program by the coach.
Keywords: arm muscle endurance, cardiorespiratory endurance (VO2 max), leg muscle power, sand volleyball.

INTRODUCTION
Volleyball is a sport that is very popular with Indonesian people (Irawan et al., 2023). That is currently ranked 

second after football, it is no wonder that this game, which mostly uses hands, is played by almost all people in rural 
communities, urban communities, and even elementary schools to tertiary institutions (Dragosavljević et al., 2020; 
Young et al., 2023). Sand volleyball is one of many volleyball variations that is practiced, as evidenced by the fact 
that there are only two players per team and that the game is played on a sandy beach field (Choi et al., 2023). 

Excellent physical condition and fundamental volleyball technical abilities are necessary for success in sand 
volleyball. Body condition and fitness in the world of sports are incredibly closely entwined since an athlete will 
always want to make the most of his technical talents. If the physical capacity is sufficient and the physical state 
is closely related to the body’s capacity to carry out the work duties being carried out, skilled movement can be 
performed(Da Costa et al., 2023; Kadhim & Atea, 2023; Martínez et al., 2023; Teixeira et al., 2023). The components 
of physical condition that affect sand volleyball performance are strength, speed, flexibility, endurance, leg muscle 
power, and coordination (Sabillah et al., 2022). 

Arm muscle endurance and VO2Max endurance are a person’s ability to use their muscles to contract continu-
ously for a relatively long time with certain loads with different targets. The ability to do work with long intensity and 
continuously is called stamina. Meanwhile, leg muscle strength in sand volleyball is useful for jumping, smashing 
and blocking (Khalafi et al., 2022). This is supported by research that (Panda et al., 2022) endurance, strength, power 
and speed are elements of energy that are really needed in the sand volleyball game, because the sand volleyball game 
only has 2 players so the intensity of the players jumping is greater. 

The importance of the state of physical condition should be realized by coaches and athletes themselves (De 
Smet et al., 2023; Wu et al., 2023). The coach should always control the athlete’s physical condition, so that it can 
be known early on if the players experience interference which will later affect the performance and performance of 
these players in competition (Amal et al., 2022). Based on the problems above, it can be said that there is a disbal-
ance between expectations and reality that occurs, this means that achievement is not solely determined by technical 
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proficiency alone, but from several factors, one of which is through systematic and continuous maximum training. So 
the purpose of this study was to determine the state of arm muscle endurance, VO2Max endurance, and leg muscle 
power of Pelatnas beach volleyball athletes in 2021.

METHOD
This research is a quantitative descriptive research with descriptive research methods. A sampling technique 

was used with certain criteria (purpose sampling), which included: volleyball athletes, height 170-185 and ideal body 
weight, age 21-25 years, active training, good health condition. Next, based on the criteria, A sample of 12 volleyball 
players was obtained which was divided into two subsamples, namely 6 men and 6 women. Next, to obtain reference 
data, a test from the realm of physical fitness was used with the instrument used is arm muscle endurance (push up 
test), vertical jump leg power, and VO2Max endurance (bleep test) research was carried out in Indonesia. The data 
analysis technique used is descriptive percentage.

RESULTS
Below we will explain the results of physical condition tests on volleyball players. The results of the analysis 

are as follows:

Table 1. Statistical description of arm muscle endurance in men’s and women’s beach volleyball players

No intervals Category Frequency Percentage intervals Category Frequency Percentage
1 53.23 < X Very good 0 0.00% 33.36 < X Very good 1 16.67%
2 43.63 < X ≤ 53.23 Good 1 16.67% 29.12 < X ≤ 33.36 Good 0 0.00%
3 34.03 < X ≤ 43.63 Enough 4 66.67% 24.88 < X ≤ 29.12 Enough 4 66.67%
4 24.43 < X ≤ 34.03 Not enough 1 16.67% 20.64 < X ≤ 24.88 Not enough 1 16.67%

5 X ≤ 24.43 Very Not 
enough 0 0.00% X ≤ 20.64 Very Not 

enough 0 0.00%

Amount 6 100% Amount 6 100%

Based on the results above, it shows that the arm muscle endurance of Pelatnas men‘s beach volleyball ath-
letes in 2021 is in the „Very Insufficient” category of 0.00% (0 player), “Less” of 16.67% (1 player), „Enough“ ” by 
66.67% (4 player), “Good” by 16.67% (1 player), and “Very Good” by 0.00% (0 player). Based on the results above, 
it shows that the arm muscle endurance of Pelatnas women‘s beach volleyball athletes in 2021 is in the „Very Insuf-
ficient“ category of 0.00% (0 player), „Less“ of 16.67% (1 player), „Enough“ ” by 66.67% (4 player), “Good” by 
0.00% (0 player), and “Very Good” by 16.67% (1 player).

Table 2. Descriptive statistics on the VO2Max endurance of men’s and women’s beach volleyball players

No intervals Category Frequency Percentage intervals Category Frequency Percentage
1 46.27 < X Very good 1 16.67% 44.04 < X Very good 0 0.00%
2 43.09 < X ≤ 46.27 Good 1 16.67% 41.45 < X ≤ 44.04 Good 2 33.33%
3 40.09 < X ≤ 43.09 Enough 3 50.00% 38.86 < X ≤ 41.45 Enough 3 50.00%
4 37.00 < X   ≤ 40.09 Not enough 1 16.67% 36.27 < X ≤ 38.86 Not enough 0 0.00%

5 X ≤ 37.00 Very Not 
enough 0 0.00% X ≤ 38.86 Very Not 

enough 1 16.67%

Amount 6 100% Amount 6 100%

Based on the results above, it shows that the VO2Max endurance of Pelatnas men‘s beach volleyball athletes in 
2021 is in the „Very Insufficient“ category of 0.00% (0 player), „Less“ of 16.67% (1 player), „Enough“ of 50.00% (3 
player), „Good“ of 16.67% (1 player), and „Very Good“ of 16.67% (1 player). Based on the results above, it shows 
that the VO2Max endurance of Pelatnas women‘s beach volleyball athletes in 2021 is in the „Very Insufficient“ 
category of 16.67% (1 player), „Less“ of 0.00% (0 player), „Enough“ of 50.00% (3 player), „Good“ of 33.33% (1 
player), and „Very Good“ of 0.00% (0 player).
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Table 3. Statistical description of Leg Muscle Power in Men’s and women‘s Beach Volleyball player

No intervals Category Frequency Percentage intervals Category Frequency Percentage
1 83.13 < X Very good 0 0.00% 60.00 < X Very good 0 0.00%
2 77.93 < X ≤ 83.13 Good 3 50.00% 56.00 < X   ≤ 60.00 Good 2 33.33%
3 72.73 < X ≤ 77.93 Enough 1 16.67% 52.00 < X   ≤ 56.00 Enough 2 33.33%
4 67.53 < X ≤ 72.73 Not enough 2 33.33% 48.00 < X   ≤ 52.00 Not enough 2 33.33%

5 X ≤ 67.53 Very Not 
enough 0 0.00% X ≤ 48.00 Very Not 

enough 0 0.00%

Amount 6 100% Amount 6 100%
Based on the results above, it shows that the leg muscle power of Pelatnas men‘s beach volleyball athletes in 

2021 is in the category „Very Insufficient“ of 0.00% (0 player), „Less“ of 16.67% (1 player), „Enough“ of 50.00% (3 
player), „Good“ of 16.67% (1 player), and „Very Good“ of 16.67% (1 player). Based on the results above, it shows 
that the leg muscle power of Pelatnas women‘s beach volleyball athletes in 2021 is in the „Very Insufficient“ category 
of 0.00% (0 player), „Less“ of 33.33% (2 player), „Enough“ of 33.33% (2 player), „Good“ of 33.33% (2 player), and 
„Very Good“ of 0.00% (0 player).

DISCUSSION
Volleyball athletes really need good physical condition (Cheng & Ebrahimi, 2023)stated that physical condition 

not only influences technical improvement, but also improves tactics. Improving tactics will not be successful if you do 
not master the technique well and are supported by good physical condition (Qiao et al., 2023). Physical condition is 
very determining for a person to optimize the techniques learned, good physical condition is the main requirement for 
mastering and developing a sports technical skill(Zhao et al., 2023). Physical condition is an important element and is 
the basis for developing techniques, tactics and strategies in playing volleyball. The dominant physical condition com-
ponents for sand volleyball players include arm muscle endurance, VO2Max endurance, and leg muscle power.

Muscular endurance is the ability to withstand muscle fatigue during physical activity (Hanish et al., 2023; Yachsie, 
Suharjana, et al., 2023) Based on research results(Ribeiro et al., 2022)Arm muscle endurance is needed by male or fe-
male sand volleyball athletes who aim to combine it with speed where players get hard smashes (Bright et al., 2023). 
Study (Kang et al., 2023)stated that the average arm muscle endurance of men and women tends to be different. Research 
backed (Miguel-Ortega et al., 2023) Men’s muscle endurance is on average higher than women’s, so male volleyball 
athletes are easier to train than women, but not all female volleyball players have the same results. However, there is a 
gap in the arm muscle endurance component. If a volleyball player only has good arm muscle endurance, not supported 
by speed, the ball shot will not be accurate (Yudi & Anggara, 2021). Based on the results (Fatih, 2023) On average, male 
or female volleyball players have arm muscle endurance in the poor category, so it is best to do exercises to strengthen 
arm muscle endurance, one of which is by using a GYM machine. With the hope of improving the dominant physical 
condition components of the Indonesian team’s beach volleyball players. So it can be interpreted that arm muscle endur-
ance is needed to maintain a stable arm condition, with the hope that it will not get tired easily when competing (Yachsie, 
Pranata, et al., 2023). The uses of arm muscle endurance include a stance for receiving passes, as well as for the accuracy 
of serves or smashes, so the endurance of the arm muscles will greatly influence this, if the muscle endurance is good, 
the serve will be harder and better. and also smashes (Marpaung & Priyonoadi, 2020).

Fatigue is a factor that causes defeat in sand volleyball games where sandy terrain conditions require players to 
maintain their stamina, however in this study male and female sand volleyball players had less than optimal results. 
So there is a gap that causes fatigue during matches and training (Aliberti et al., 2021). Based on research (Rasmin 
et al., 2023) Low VO2Max conditions are the result of an unhealthy lifestyle, where lack of rest hours, smoking and 
having fun at night can cause VO2Max conditions to decrease. So it is necessary to hold activities as a form of relax-
ation, such as outbound activities and other activities. Based on research (Yu et al., 2023) Male and female athletes 
have an average level of saturation that is higher than non-athletes. And based on research (Griban et al., 2023) The 
smoking lifestyle is not only experienced by men but women also follow it, be it vaping or smoking tobacco. This 
means that coaches must understand that it is not only training activities that are maximized, but recreational activi-
ties also need to be carried out, with the hope of reducing the impact of unhealthy lifestyles on athletes. Based on 
research (Carpes et al., 2023). Endurance is a person’s body’s ability to resist fatigue that arises when carrying out 
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activities for a long time (Carpes et al., 2023). The culture of smoking and lack of regular rest can affect cardiopulmo-
nary endurance, if interpreted as the ability of the lungs, heart and blood vessels to send sufficient amounts of oxygen 
to the cells to meet the needs of physical activity for a long time (Stojanović et al., 2022). So if there is an obstacle in 
the body’s system, the body will not respond well, but the body will show a reaction to rest.

The position of the legs in a volleyball game forms a stance with a half-squat process. This is done so that the 
process of bouncing the ball on the arm can be directed properly. Apart from that, each player must move to pick up 
the ball, so players who lack good leg power will certainly have unbalanced movements (Shamsuddin et al., 2022). 
Leg muscle power is the ability of a muscle or group of leg muscles to overcome resistance with fast movements, for 
example jumping, throwing, hitting and running (González-Badillo et al., 2022). On the other hand, if the explosive 
power of the leg muscles is still weak, it will affect the player’s performance on the field, especially when carrying out 
attacks and defense (Huang et al., 2023). So this leg power has a big influence on jumping, based on opinion (Schärer 
et al., 2023) The explosive power of male and female volleyball players has a large gap where men jump higher than 
women (Roso-Moliner et al., 2023), but As for opinions (Pawlik & Mroczek, 2023) that women’s jumps are no less 
high than men’s. This means that leg power can vary depending on body height and the training performed. From 
the results above, it can be interpreted that male and female sand volleyball players have less than optimal results, so 
it is necessary to carry out training programs specifically to increase leg power, for example by providing training. 
Therefore, the explosive power of the leg muscles continues to be trained and improved through training programs 
that are prepared based on planned and systematic training programs. The weakness in this research is that it cannot 
control other factors that can influence the test, namely psychological or mental factors.

CONCLUSION
Playing volleyball in a match takes a relatively long time, it can last for hours, and there can even be extra rounds. 

This requires the ability of volleyball players to do physical work for a relatively long time. These dominant components 
will provide maximum results. So it can be concluded that it is necessary to carry out special treatment to provide a sig-
nificant impact, such as exercise to increase arm muscle endurance, relaxation and special treatment to change lifestyle 
so that VO2Max is maintained as well as, weight training for leg power with each appropriate exercise program.
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