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Abstract

Service in volleyball is one of  the early markers of  the game. Aside from being a 
service marker, it is also one of  the initial capital that can be done to get a point 
advantage in the volleyball game. The top serve is one of  the most frequently used 
services by volleyball players. The purpose of  the study was to find out how the 
effect of  the push-up exercise on the success of  the top serve in volleyball. The 
data analysis technique used in this study was the paired sample t-test. The results 
obtained to determine the effect of  push-up exercises on service ability. Up to this 
study, there were 14 athletes from Sentajo Raya District. This study was a popula-
tion study because all samples were the total population. The instrument used was 
to measure the ability to direct the service ball correctly and directionally which 
was carried out after the athletes were given the treatment given to the research sub-
jects, which showed a value of  t = -4329 with a significance value of  0.001 < 0.05. 
The results of  the study revealed that if. The conclusion obtained is that there is a 
significant effect of  the results of  the push-up exercise on the ability to serve up in 
volleyball, do a push-up exercise model first. 
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INTRODUCTION

Indonesia, volleyball is one of  the most 
popular sports among the people. In line with 
this opinion. Rifki (2020) revealed that volleyball 
is a sport that is loved by all levels of  society in 
Indonesia. This sport can be played from the le-
vel of  children to adults, both men and women. 
Volleyball is one of  the big ball sports, the way 
the game is played is using hands. Volleyball is 
a game played by 2 teams, each consisting of  
6 people. This game can be played outdoors or 
indoors or sports halls. This game is played by 
bouncing the ball with a maximum of  3 touches 
of  body parts in a group and crossing it through 
a net that is placed across the middle of  the field. 
(Tapo, 2019) reveals that volleyball is a two-team 
sport played on a split court or limited play with 
a network.

The object of  the game is to pass the ball 
over the net put it on the court against and pre-
vent company from being equal to the opponent 
Volleyball is a relatively repetitive sport with ma-
ximum jumps and overhead swings performed 
many times each game. (Biese et al., 2020). (Arif, 
Boleng, & Babang, 2021) defines if  volleyball is 
a game that uses the ball to bounce (in-volley) in 
the air back and forth on the net (net), with the 
intention of  being able to drop the ball into the 
opponent’s field in search of  victory. To start the 
game of  volleyball, a serve is made. This serve 
shot serves not only as a way to start the game but 
also as an early strike. 

Volleyball game service is one of  the basic 
techniques that plays a very important role in the 
game through the top serve will be able to wea-
ken the opponent’s defense so that the opponent 
cannot counterattack well in volleyball is a way to 
start the game but is also one of  the initial attacks 
in ball games. volleyball (Kaunang, Sondakh, & 
Lomboan, 2021). (Saputro & Falahudin., 2021) 
defines if  the serve is the initial attack in vol-
leyball. think if   Yassin et all (2021) explain if  not 
just as a start in playing service volleyball because 
that is the beginning of  every attack and its suc-
cess sometimes reaches points without the other 
player’s effort.

Talking about service is the prefix of  the 
game and the prefix of  attack in volleyball, one 
of  the service techniques that is often used is the 
top serve. (Aris & Saputro, 2021) explains if  the 
over serve has an excess of  strokes resulting in a 
deeper dive into the opponent’s area because the 
position of  the ball at the beginning is in front of  
the head, this service is often used during mat-

ches. The use of  the top serve in the start of  the 
volleyball game, the athlete is able to predict the 
direction of  the ball falling with great force (So-
tiropoulos, Drikos, Papadopoulou, & Barzouka, 
2021) top serve in volleyball is very effective to 
do in order to get points as the first attack in vol-
leyball games (Rahasia, Lengkong, & Sengkey, 
2021).

In the application of  the top service in 
volleyball, the ability of  the hand muscles and 
wrist flexibility is very necessary to get maxi-
mum results. (Saptiani, Sugiyanto, & Syafrial, 
2019) if  the upper serve ability is supported by 
coordination of  whole body motion which ends 
in the form of  a swing motion supported by arm 
muscle strength so as to produce good accuracy. 
(Terol-Sanchis, Elvira-Aranda, Gomis-Gomis, 
& Pérez-Turpin, 2021) revealed that accuracy, 
eye accuracy and arm muscle strength are im-
portant components determining the success of  
serving over in volleyball. The arm muscles and 
the length of  the arm are the limbs that are invol-
ved when doing the upper serve (Kuncoro, 2021) 
(Setiyawan, Kristiyanto, & Purnama, 2021) said 
that anthropometry, speed, coordination and arm 
muscles are important components that athletes 
must pay attention to to maximize upper serve 
ability.

Based on the explanation above regarding 
the game of  volleyball, the top serve and the st-
rength of  the arm muscles that affect it. Resear-
chers will conduct research on push-up exerci-
ses to maximize the ability of  the arm muscles 
to produce a good upper serve in the game. This 
research is very important to do using service, 
which is one of  the keys to the success of  playing 
volleyball. Push-up exercise is considered to be 
one of  the arm muscle exercises that can be done 
anywhere without any assistance device so that it 
is considered the best exercise to be applied in this 
study. the results of  the research by the district of-
fice are able to make a reference regarding push-
up exercises to maximize the ability of  the arm 
muscles in volleyball athletes.

METHODS 

This research is an experimental study, 
namely to determine the effect of  push-up exer-
cises through a pretest and posttest conducted by 
researchers. Based on the research population, 
the sample in this study was all of  the existing 
population, namely volleyball players in Mar-
sawa Village, Sentajo Raya District, totaling 14 
people. The research instrument used was the test 
used, namely the service test for the volleyball 
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game. The method of  measurement is to measure 
the ability to direct the service ball correctly and 
directionally and the tools used include a volley-
ball court, 6 volleyballs, nets and poles, 2 bam-
boo sticks, 30 meters plastic mine. The analysis 
was carried out using the t test, namely the paired 
sample t-test assisted using SPSS 21  software.

RESULTS AND DISCUSSION

Based on the results of  the analysis ob-
tained before we present the results of  the t-test 
regarding the effect of  push-up exercises on the 
ability to serve up in volleyball games below in 
table 1 will present descriptive data from the re-
sults of  the analysis that have been carried out. 
The data can be seen in Table  1 below: 

Table  1. Descriptives Results Data 

N Mini-
mum

Maxi-
mum

Sum Mean Std. 
Devia-
tion

Pre-
test

14 36.00 46.00 567.00 40.5000 2.79422

Post-
test

14 38.00 54.00 645.00 46.0714 4.79526

Valid N (listwise) 14

     
Based on Table  1  above, it can be seen that 

the descriptive results of  the data are presented 
in the form of  a simple table from the results of  
the pretest and posttest. The pretest results show 
a minimum score of  36, a maximum of  46, a sum 
of  567, a mean of  40.5, and a standard deviation 
of  2.79. Then descriptive posttest results with a 
minimum value of  38, a maximum of  46, a sum 
of  645, a mean of  46, and a standard deviation 
of  4.79. Furthermore, after obtaining descriptive 
data, data regarding the results of  the normality 
of  the data tested before entering into the hypot-
hesis testing will be presented regarding the effect 
of  push-up exercises. The normality of  the data 
can be seen in Table 2 below : 

Table 2. Uji Normalitas
Kolmogorov-Smirnova Shapiro-Wilk

Statis-
tic

Df Sig.
Statis-

tic
df Sig.

Pre-
test

0.133 14 0.200* 0.963 14 0.768

Post-
test

0.134 14 0.200* 0.971 14 0.888

Based on Table 2 above, it can be seen 
that the results of  the normality prerequisite test 
were analyzed using Shapiro-Wilk with a pretest 

significance value of  0.768 > 0.0, and a posttest 
value of  0.888 > 0.05. So it can be concluded that 
the data is normally distributed. The results of  a 
normal distribution can be said if  the data goes 
through a prerequisite analysis test before the t 
test is carried out. After presenting the data for 
normality results, the next step is the presentation 
of  data regarding the t-test to determine the effect 
of  push-up exercises in serving on volleyball. 

Hypothesis testing in this study used a 
paired sample t-test, this hypothesis test was con-
ducted to determine the effect of  the treatment gi-
ven to the research subjects. The test results show 
the value of  t=-4,329 with a significance value of  
0.001 < 0.05, so it can be concluded that there is 
a significant effect of  push-up training on increa-
sing service ability in volleyball.

 
Based on the results of  the research ana-

lysis, it was found that the push-up exercise that 
was carried out had an influence on the top serve 
in volleyball games. The push-up exercise perfor-
med is one of  the training models used to imp-
rove the ability of  the arm muscles in volleyball 
players. The results obtained in this study have 
similarities with existing literature studies regar-
ding the ability of  push-ups or arm muscle st-
rength to have an influence on the success of  top 
serve in volleyball games

(Irmansyah & Suriatno, 2016) revealed 
that the Decline Push-up and Standing Fore Arm 
Flexion Exercises in increasing Upper Service 
Accuracy because Decline Push-ups and Stan-
ding Fore Arm Flexion exercises are one form of  
exercise that can be used to obtain maximum and 
better Upper Service Accuracy. push-up exercises 
can improve smash and top serve skills in Club 
Permata volleyball players. The contribution of  
this research is a new push-up training model 
that is suitable for increasing the accuracy of  
volleyball players  (Fikri, Dlis, Tangkudung, & 
Hidayat, 2021) Push-up exercise is one form of  
exercise to train the body around the arms and 
shoulders. Push-up exercises are a form of  exer-
cise to train and increase arm muscle strength. 
Thus it can be stated that the push-up exercise for 
the success of  the upper serve (Triyogo, 2021) 

6 weeks of  strength training had a signifi-
cant effect on volleyball player performance such 
as push-ups, curl ups, and planks. On the other 
hand, 6 weeks of  strength training had no signifi-
cant effect on long jump, spike, serve and forearm 
pass performance of  volleyball players. (Bavli & 
Topçu, 2021). (Weldon et al., 2021) said if  push-
ups are one of  the exercises for arm muscle st-
rength that can be done anywhere. he continued, 
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it was revealed that push-ups have a positive value 
in increasing service ability in volleyball becau-
se it increases arm muscle strength in volleyball. 
(Oktaviani, Janiarli, & Manurizal, 2021) if  the 
Top Service really needs a good hitting technique, 
so that later when playing or competing it can be 
an attack to kill the ball on the opponent’s side. 
In performing the above service, good ability is 
needed. 

(Saleh et al., 2020) found that about 50% 
of  volleyball players applied the 18 recommen-
ded OSTRC volleyball injury prevention exer-
cises in GCC countries. Awareness campaigns 
and increased training need to be introduced to 
increase the implementation rate of  wrist flexi-
bility exercises and arm muscle strength. There 
is a significant contribution between arm muscle 
strength and wrist flexibility to the passing ability 
of  volleyball by 79.21%. So from all the existing 
problem formulations it can be concluded that all 
variables have a contribution (Miftahudin, Suti-
syana, & Prabowo, 2021). (Jariono et al., 2021) 
explained that the push-up is one of  the exercises 
that can be used to improve the ability of  the arm 
muscles in volleyball related to the upper serve. 
He continued, it was revealed that in order to sup-
port the success of  the top serve, it is necessary 
to determine an exercise program, physical con-
ditions need to be considered and other variables 
need to be considered.

(Enlinopita & Setiana, 2021) explained 
that there was an increasing change in the skill 
of  the bottom pass in playing volleyball through 
resistance band exercises and doing push-up exer-
cises for VII students of  Aletheia Christian Junior 
High School Malang. there is a significant rela-
tionship between arm muscle strength and hand-
eye coordination together with volleyball bottom 
serve ability. The strength of  the arm muscles is 
carried out by push-up training (Riko, Muham-
mad, & Wawan, 2021). (Li et al., 2021) said that 
eye coordination, accuracy, wrist flexibility and 
arm muscle strength are components that must be 
possessed for a successful serve in volleyball.

CONCLUSION

Based on the results of  the analysis ob-
tained, it can be concluded that the push-up exer-
cise performed has an influence on the ability to 
serve up in volleyball. Push-up exercise is one of  
the training models to improve the arm muscles 
of  volleyball athletes. The results of  the study are 
expected to be able to make a reference regarding 
the push-up exercise model that can be applied to 
increase the arm muscles that are related to the 

success of  volleyball athletes in doing the top ser-
ve. This study has a weakness that only focuses on 
one model of  exercise in increasing arm muscles, 
namely push-ups. The research sample also only 
focuses on athletes from the Sentajo Raya District 
who have often participated in competitions and 
represent the sub-district for regional and natio-
nal events. Further research is expected to be able 
to cover more samples and add other variables.

REFERENCES

Arif, Y., Boleng, L. M., & Babang, V. M. M. F. (2021). 
The Influence of  Paired Upper Passing Exerci-
ses to the Passing Ability of  Volleyball Games 
at the University of  Nusa Cendana Penjak-
sesrek Women’s Team. Proceedings of  the 1st 
International Conference on Sport Sciences, 
Health and Tourism, 35(Icssht 2019), 128–134. 
https://doi.org/10.2991/ahsr.k.210130.026

Aris, T. M., & Saputro, Y. D. (2021). Akurasi Servis 
pada Permainan Bola Voli antara Pengguna 
Teknik Servis Atas dan Servis Bawah pada 
Anggota IPPMASTI Malang. Jurnal Filsafat, 
Sains, Teknologi, Dan Sosial Budaya, 27(1), 
21–28.

Bavli, Ö., & Topçu, S. N. (2021). Investigation of  the 
Effect of  6-Week Fitness Study on Motori-
cal and Technical Skills in Volleyball Players. 
International Journal of  Sport, Exercise & 
Training Sciences, 7(3), 120–126. https://doi.
org/10.18826/useeabd.1003266

Biese, K. M., McGuine, T. A., Kliethermes, S. A., Bell, 
D. R., Post, E. G., Watson, A. M., … Lang, P. 
J. (2020). Sport specialization and sport partici-
pation opportunities and their association with 
injury history in female high school volleyball 
athletes. Physical Therapy in Sport, 45, 86–92. 
https://doi.org/10.1016/j.ptsp.2020.06.005

Enlinopita, T., & Setiana, I. (2021). Apakah Latihan 
Resistance Band Dapat Meningkatkan Kekua-
tan Lengan Siswa Ektrakulikuler Bola Voli 
SMP Kristen Aletheia Malang Can. Jurnal 
Pendidikan Jasmani Khatulistiwa.

Fikri, A., Dlis, F., Tangkudung, J., & Hidayat, A. 
(2021). The Effect of  Push-Up Exercises on the 
Precision of  Men ’ s Permata Club Volleyball 
Smash. International Journal of  Human Mo-
vement and Sports Sciences, 9(6), 1104–1108. 
https://doi.org/10.13189/saj.2021.090604

Irmansyah, J., & Suriatno, A. (2016). Pengaruh Lati-
han Decline Push Up Dan Standing Fore Arm 
Flexion Terhadap Ketepatan Service Atas Pada 
Ukm Bolavoli Ikip Mataram Tahun 2016. Jur-
nal Ilmiah Mandala Education, 4(1), 1–23.

Jariono, G., Nurhidayat, N., Nugroho, H., Nugroho, 
D., Amirzan, A., Budiman, I. A., … Nyatara, 
S. D. (2021). Strategies to improve jump service 
skills at volleyball student activity unit of  Mu-
hammadiyah University of  Surakarta. Linguis-



Pedri Arbain & Rices Jatra / Journal of Physical Education, Sport, Health and Recreation (11)(2)(2022) 98-102

102

tics and Culture Review, 6(July 2021), 37–48. 
https://doi.org/10.21744/lingcure.v6ns3.1906

Kaunang, R., Sondakh, N., & Lomboan, E. (2021). 
Hubungan Kekuatan Lengan Kemampuan Ser-
vis Atas Permainan Bola Voli Mahasiswa Juru-
san Kepelatihan Fik Unima. Jurnal Pendidikan 
Kesehatan Dan Rekreaksi UNIMA, 02(02).

Kuncoro, A. D. (2021). Hubungan Kekuatan Otot Len-
gan Dan Panjang Lengan Dengan Hasil Servis 
Atas Bola Voli. Creating Productive and Upco-
ming Sport Education Profesional Hmzanwadi 
University, 3(2), 103–111.

Li, Y., Chen, L., He, R., Wang, Z., Wu, G., & Wang, 
L. (2021). MultiSports: A Multi-Person Vi-
deo Dataset of  Spatio-Temporally Localized 
Sports Actions. https://doi.org/10.1109/
iccv48922.2021.01328

Miftahudin, M., Sutisyana, A., & Prabowo, A. (2021). 
Kontribusi Kekuatan Otot Lengan dan Fleksi-
bilitas Pergelangan Tangan Terhadap Kemam-
puan. Jurnal Ilmiah Pendidikan Jasmani, 2(1), 
159–168. https://doi.org/10.33369/gymnas-
tics

Oktaviani, Janiarli, & Manurizal. (2021). Hubungan 
Kekuatan Otot Lengan Dan Koordinasi Mata-
Tangan Dengan Kemampuan Servis Atas Pada 
Permainan Bola Voli Siswa Ekstrakurikuler 
Smp Negeri 4 Satap Rambah Samo. Sport Edu-
cation and Health Journal Universitas Pasir 
Pengaraian, 2(1), 1–10.

Rahasia, M. S., Lengkong, J., & Sengkey, J. (2021). 
Pengaruh Gaya Mengajar Komando Terha-
dap Gerak Dasar Servis Atas Pada Permai-
nan Bola Voli. PHYSICAL: Jurnal Ilmu Kes-
ehatan Olahraga, 2(1), 14–22. https://doi.
org/10.53682/pj.v2i1.1018

Riko, E., Muhammad, S., & Wawan, S. (2021). Hu-
bungan Kekuatan Otot Lengan dan Koordina-
si Mata-Tangan Dengan Kemampuan Servis 
Bawah Bola Voli Siswa. Jurnal Pendidikan 
Jasmani Dan Olahraga, 5, 9–21. https://doi.
org/10.31539/jpjo.v5i1.2850

Saleh, W., Attar, A. Al, Husain, M. A., Alanazi, A., 
Banjar, R., Aldhafri, S., & Ghulam, H. (2020). 
Current Implementation of  Oslo Sports Trau-
ma Research Center Volleyball Injury Pre-
vention Exercises among Male Professional 

Volleyball Players in the Gulf  Cooperation 
Council Countries : A Cross-Sectional Survey. 
Ann Appls Sport Science, 1–14.

Saptiani, D., Sugiyanto, S., & Syafrial, S. (2019). Hu-
bungan Kekuatan Otot Lengan Dan Koordina-
si Mata Tangan Terhadap Akurasi Servis Atas 
Bola Voli Pada Peserta Putri Ekstrakurikuler 
Di Sman 2 Seluma. Kinestetik, 3(1), 42–50. 
https://doi.org/10.33369/jk.v3i1.8810

Saputro, Y. A., & Falahudin., A. (2021). Upaya Me-
ningkatkan Akurasi Pukulan Servis Melalui 
Media Pembelajaran Pukulan Servis Atas 
Menggunakan Target Modifikasi Lapangan 
Pada Pemain Ukm Bola Voli Universitas Mer-
cu Buana Yogyakarta. 290–299.

Setiyawan, A. A., Kristiyanto, A., & Purnama, S. K. 
(2021). Factors determining the ability of  jump 
volleyball providing. Health, Sport, Rehabilita-
tion, 7(1), 54–65. https://doi.org/10.34142/
HSR.2021.07.01.05

Sotiropoulos, K., Drikos, S., Papadopoulou, S. D., & 
Barzouka, K. (2021). Characterizing adapta-
tions of  serve indicators in top-level male vol-
leyball among seasons. International Journal of  
Sports Science and Coaching, 16(3), 784–792. 
https://doi.org/10.1177/1747954120978920

Tapo, Y. B. O. (2019). Pengembangan Model Latihan 
Sirkuit Pasing Bawah T-Desain (Spbt-Desain) 
Bola Voli Sebagai Bentuk Aktivitas Belajar Sis-
wa Dalam Pembelajaran Pjok Untuk Tingkat 
Sekolah Menengah. IMEDTECH (Instructio-
nal Media, Design and Technology), 3(2), 18. 
https://doi.org/10.38048/imedtech.v3i2.209

Terol-Sanchis, M., Elvira-Aranda, C., Gomis-Gomis, 
M. J., & Pérez-Turpin, J. A. (2021). The Re-
lationship between Speed and Strength in the 
Beach Volleyball Serve. Journal of  Human Ki-
netics, 80(1), 39–47. https://doi.org/10.2478/
hukin-2021-0099

Triyogo. (2021). Pengaruh Push Up Dan Pull Up Ter-
hadap Ketepatan Servis Bola Voli. Jurnal Il-
miah Pendidikan, 9(2), 223–234. https://doi.
org/10.33659/cip.v9i2.206

Weldon, A., Mak, J. T. S., Wong, S. T., Duncan, M. J., 
Clarke, N. D., & Bishop, C. (2021). Volleyball 
Coaches and Players. Sports, 1–17.


