
IBISMED Proceedings, 2025, 1(1): 10-15 
https://ejournal.unesa.ac.id/index.php/ibismed/index 

ISSN: xxxx-xxxx 
Doi:  

   

Page 10 of 15 

Proceeding Paper 

  

Analysis of the Role of Arm Power in Improving 
Volleyball Smash Accuracy: Literature Review 
 

Muhammad Wahyu Triatmaja1, Nur Luthfiatus Solikah2, Yudi Dwi Saputra1 
 
1 Department of Sport Science, Faculty of Sport Science and Health, Universitas Negeri Surabaya, Indonesia. 
2 Department of Physiotherapy, Faculty of Medicine, Universitas Negeri Surabaya, Indonesia. 
 
*Email Corresponding author: muhammadwahyu.22146@mhs.unesa.ac.id  

 
 

Abstract. Smash is the primary offensive technique in volleyball that requires speed, power, and accuracy. 
The success of this technique is highly influenced by the athlete’s physical condition, particularly the explosive 
power of the arm muscles. This article aims to analyze the contribution of arm explosive power to the 
improvement of smash accuracy through a literature review. Data were collected from various relevant 
national and international studies. The review findings indicate that arm muscle explosive power has a 
significant correlation with smash accuracy, with contributions ranging from 25% to 41%. Athletes with higher 
explosive power tend to have better motor control, allowing for more accurate and powerful smash execution. 
Additionally, plyometric training has been proven effective in increasing arm muscle explosive power, which 
indirectly enhances smash performance. The studies also highlight the importance of overall body movement 
coordination, including the involvement of core and lower body muscles in generating maximum striking 
force. These findings confirm that the development of arm muscle explosive power is a crucial aspect of 
training programs aimed at improving volleyball smash accuracy.  
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Introduction  
An effective game is one that can turn opportunities into points, as each collected point contributes to a team's 
victory. In volleyball, one way to earn points is by sending the ball into the opponent's defensive area through 
offensive actions such as a smash. In volleyball, a smash is one of the striking techniques used for attacking 
(Putri et al., 2021). Executing a smash requires hitting the ball quickly and accurately, making it difficult for 
the opponent to defend against the attack.  
 
The main objective in volleyball is to hit the ball as hard as possible to generate maximum speed (Miura et al., 
2020). The smash technique in volleyball plays a crucial role in achieving success, in addition to various 
physical factors that influence it (Razak et al., 2023). Syafruddin (1999, as cited in Arista & Hermanzoni, 2019) 
stated that there are two factors that can influence performance: internal factors such as physical condition, 
technique, tactics, and mental state, and external factors such as coaches, facilities, family, nutrition, and 
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others. The success of a smash in volleyball depends on physical components, particularly arm explosive 
power, which plays an essential role in producing fast, powerful, and accurate strikes. 
 
Arm explosive power is a combination of speed and strength components (Febby, 2020). According to Irodat 
(2008, as cited in Sin et al., 2020), arm muscles refer to a person’s ability to exert maximum force from the 
upper arm down to the forearm. Arm muscle explosive power contributes significantly to smash accuracy, 
with a contribution rate of 41.22%. Therefore, greater arm muscle strength and more proportional body 
composition are associated with higher smash accuracy (Asnaldi, 2020). To achieve a fast and powerful smash, 
strong arm explosive power is required (Schleichardt as cited in (Sin et al., 2020). 
 
Based on the discussion above, this article aims to determine the extent to which arm muscle explosive power 
contributes to improving smash accuracy in volleyball. Smash accuracy is one of the most crucial techniques 
when performing attacks to score points and win matches. The ability to deliver a powerful and targeted 
smash is highly influenced by the athlete’s physical condition, particularly the explosive power of the arm 
muscles, which enables players to produce fast, strong, and accurate strikes. 
 

Methods  
This study adopts a literature review method, which involves the systematic analysis and synthesis of relevant 
scholarly sources related to the research topic (S. R. Solikah & Shofiani, 2023). A literature review presents the 
author's critical reflection on the findings of previous studies, including journal articles and theses that align 
with the research focus. Cahyono et al  (2019) emphasize that a literature review constitutes a scientific inquiry 
centered on a specific topic and must be supported by relevant, current, and comprehensive sources. The 
process typically includes establishing a theoretical foundation, conducting a theoretical analysis, and 
reviewing pertinent literature. 
 

Result and Discussion 
Title Author Methods Results 

Explosive Power Of The 
Arms And Its Relationship 
With Speed Of The Arm 
Angle, The Angle Of Ball's 
Flight And The Accuracy 
Of Spiking Skill Of 
Volleyball Players. 

Shahad kadhum hameed, 
Entser Kadhim 
Abdalkarem 
 

This study used a 
descriptive approach with 
a survey method. 

A significant correlation 
was found between 
explosive power and the 
accuracy of smash skills. 
Greater explosive power 
contributes to improved 
spiking precision in 
volleyball. 

The Correlation Between 
Flexibility and Arm 
Explosive Power with 
Smash Accuracy in 
Volleyball. 

Arie Asnaldi 
 

This study used a 
correlational research 
design. 

The explosive power of the 
arm muscles contributes 
41.22% to the accuracy of 
volleyball smashes. 

Contribution of Explosive 
Power Muscle Arms and 
Concentration of Floating 
Service in Volleyball. 

Erianti, Yuni astuti, 
Zulbahri 
 

This study used a 
correlational research 
design. 

The explosive power of the 
arm muscles was found to 
have a significant 
correlation with serving 
performance, contributing 
18.06%. Enhanced arm 
explosive strength is 
associated with improved 
serving ability. 

Power And Velocity 
Performance Of Swing 
Movement In The 
Adolescent Male Volleyball 
Players – Age And 
Positional Difference. 

Junsheng Wang, Zhikai 
Qin, Zhifeng Wei 
 

This study used a 
quantitative experimental 
design. 

The involvement of the 
trunk has been shown to 
significantly enhance 
strength and speed during 
the swing movement in a 
spike. A specialized 
physical training program 



 

Page 12 of 15 
 

targets simultaneous 
improvements in arm 
strength and trunk 
rotational power. 

The relationship between 
explosive power, elbow 
angle, and jump height 
with smash accuracy in 
volleyball games: 
correlational studies. 

Martinez Edison Putra, 
Fauzi, Faidillah 
Kurniawan, Novi Resmi 
Ningrum, Nugroho 
Susanto. 
 

This study employed a 
descriptive research design 
that incorporated 
correlational methods. 

The correlation analysis 
between explosive power 
(X1) and smash accuracy 
(Y) yielded an R value of 
0.566 and an R-squared 
value of 0.321, indicating 
that explosive power 
accounts for 32.1% of the 
variability in smash 
accuracy. 

“Ballistic Six” Upper-
Extremity Plyometric 
Training For The Pediatric 
Volleyball Players. 

Elif Turgut, Ozge Cinar-
Medeni, Filiz F. Colakoglu, 
Gul Baltaci 
 

This study employed an 
experimental approach 
with a pretest–posttest 
design. 

The study demonstrated 
that plyometric training 
offers potential benefits for 
improving explosive 
power, strength, 
endurance, and reaction 
time in the inactive arm. 

The Contribution of Arm 
Muscle Explosive Power 
and Flexibility to Smash 
Accuracy in Badminton at 
STKIP Meranti. 
 

Dedi Nofrizal 
 

This study used a 
correlational research 
design. 

The explosive power of the 
arm muscles contributes 
25.30% to the smash 
accuracy in badminton 
athletes who are members 
of the STKIP Meranti Club, 
Kepulauan Meranti 
Regency. 

The Relationship of Arm 
Muscle Strength and Hand-
Eye Coordination with 
Forehand Smash Accuracy 
in Badminton. 

Anang Setiawan, Fauzan 
Effendi, Muhammad Toha 
 

This study employed a 
descriptive method using a 
quantitative approach. 

Arm muscle strength and 
hand-eye coordination 
have a significant 
relationship in determining 
accurate and well-targeted 
forehand smash results. 

The Effect of Push-Up 
Training on Smash 
Accuracy in Men's Permata 
Volleyball Club. 

Aprizal Fikri, Muslimin, 
Samsudin, Hernawan, 
Firmansyah Dlis, James 
Tangkudung, Widiastuti, 
Arif Hidayat 
  

The research method used 
was an experimental 
method with a pretest–
posttest design. 

Based on these results, 
push-up training was 
found to improve the 
smash skills of male 
volleyball players in the 
Permata Club. 

 
Smash is an offensive technique in volleyball aimed at driving the ball into the opponent’s defensive area to 
score points. The success of a smash is determined not only by strength but also by speed and accuracy when 
striking the ball (Putri et al., 2021). These elements—speed and accuracy—are influenced by physical 
condition, particularly arm explosive power. Arm explosive power can be defined as the ability of the arm 
muscles to generate maximum force in the shortest possible time, combining strength and speed (Febby, 2020). 
This is consistent with the explanation provided (Hose Pernando & Andika, 2023). Who stated that explosive 
power is the ability of muscles to exert force quickly and explosively. This ability allows an athlete to produce 
powerful, fast, and difficult-to-defend shots. 
 
Several studies have consistently supported the finding that arm muscle explosive power significantly 
contributes to smash accuracy. Asnaldi (2020) specifically noted that explosive power accounts for 41.22% of 
the accuracy outcome. This figure indicates that arm explosive power is not merely a supporting factor, but a 
determining one in the success of a smash. Other studies have also emphasized a statistically significant 
positive correlation between upper limb explosive power and the speed and performance of the smash (Indora 
et al., 2022). This suggests that the greater the explosive strength of the arm muscles, the higher the achievable 
smash accuracy, as athletes gain better control over the ball’s trajectory and speed. Additionally, optimal arm 
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explosive power helps reduce the risk of injury by promoting more efficient and controlled movements (Wang 
et al., 2025). 
 
The positive correlation between arm explosive power and smash accuracy has been reinforced by various 
studies. Shahad Kadhum Hameed and Intisar Kadhim Abdalkarem found a significant correlation between 
explosive power and smash skill accuracy. Another study by Martinez Edison Fauzi and Faidillah Kurniawan 
reported a correlation coefficient (R) of 0.566 and a coefficient of determination (R-square) of 0.321, indicating 
that explosive power explains 32.1% of the variability in smash accuracy. These findings are consistent with 
other research showing that athletes with superior arm explosive power tend to have better motor control, 
allowing them to direct the ball with high precision even at high speeds (Slovák et al., 2024). Further research 
also emphasizes that during competition, athletes must possess quick reaction abilities and high explosive 
power to effectively respond to dynamic game situations (N. L. Solikah et al., 2025). 
 
In addition to accuracy, smash speed is also a factor strongly influenced by arm explosive power. Junsheng 
Wang et al. highlighted that trunk involvement significantly enhances power and speed during swing 
movements in spiking. This indicates that a smash is not merely an isolated arm movement, but the result of 
an integrated kinetic chain. By coordinating body movements sequentially from the lower to the upper limbs, 
players can more accurately anticipate the ball’s trajectory and the opponent’s defensive positioning. This 
synchronization allows for a more effective execution of the smash (Sarvestan et al., 2018). Full-body 
movement integration enables efficient energy transfer from the legs to the arms, maximizing the power and 
speed of the strike (Marpaung & Priyonoadi, 2020). Therefore, training programs that focus solely on arm 
strength without considering the contributions of other body segments may fail to produce optimal 
improvements in smash performance. 
 
To improve arm explosive power, plyometric training has been proven highly effective. Elif Turgut et al., in 
their study on "Ballistic Six" upper-extremity plyometric training for pediatric volleyball players, 
demonstrated that plyometric exercises offer potential benefits in enhancing explosive power, strength, and 
endurance. Plyometric training involves rapid and explosive movements, making muscular strength one of 
the most critical factors in giving athletes a competitive advantage during matches (Silva et al., 2019). Several 
studies also suggest that plyometric exercises help develop gross motor skills (Almeida et al., 2021). 
 
Coaches should consider integrating varied and progressive plyometric exercises into volleyball athletes' 
training routines. It is essential to ensure that athletes have an adequate strength foundation before engaging 
in intensive plyometric training to prevent injury. Incorporating plyometric exercises into volleyball training 
programs during the preparatory period can lead to more substantial performance improvements (Guimarães 
et al., 2023). A comprehensive training program should also include core strength and flexibility exercises to 
support efficient smash movements and reduce the risk of injury. 
 

Conclusion  
Based on the literature review, it can be concluded that arm muscle explosive power plays a significant role 
in improving smash accuracy in volleyball. Several studies indicate that the contribution of arm explosive 
power to smash accuracy ranges from 25% to 41%, making it a determining factor rather than merely a 
supporting one. Athletes with higher arm explosive power tend to have better motor control and are able to 
deliver faster and more accurate smashes. Plyometric training has been proven effective in enhancing arm 
explosive strength and should be incorporated into structured and progressive training programs. 
Additionally, the integration of lower-body strength and core muscles is essential to support smash 
effectiveness. Therefore, the development of arm explosive power should be a key component in efforts to 
improve volleyball smash performance. 
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