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Abstract  The problem to be answered in this study is 

whether there is an effect of push-up training on smash 

accuracy in volleyball games at Club Permata. The 

purpose of this study was to determine the effect of 

push-up training on smash accuracy in volleyball at Club 

Permata. The research used in this research is pre-test and 

post-test which are experimental. Researchers collected 

data from 12 male players of Club Permata as the research 

sample. Data in this study are collected using test 

techniques. The type of test is a smash accuracy test. 

Based on the analysis with inferential statistical 

techniques, smash accuracy test obtained a calculation that 

is t_count of 16.55 with t table with a significant level of 

5% d.b: (N-1) (12-1) = 11 of 2.201. So t_count is greater 

than table or t_count =: 16.55> t_table = 2.201. The 

conclusion of this study is that push-up training can 

improve smash skills at Club Permata volleyball players. 

The contribution of this study is a new push-up training 

model that is appropriate for improving the accuracy of 

Club Permata's men's volleyball smash and can be 

implicated for other coaches in an effort to improve men's 

volleyball smash skills. 

Keywords  Exercise, Push Up, Accuracy, Smash 

 

1. Introduction

Today, we have realized that the role of sport is 

becoming increasingly important. Almost all countries 

pay great attention to the development of sports in their 

countries, because sport does not only play a role in 

improving physical fitness and sports achievements of a 

nation but makes the nation proud. As in the development 

of sports in our country, it can be said that, little by little, 

progress is quite encouraging. This is proven by the 

existence of sports that have achieved national and 

international achievements, one of which is volleyball. 

Volleyball is a team sport played by six people per team. 

This game will run well if at least every player has 

mastered the basic techniques of playing volleyball. The 

basic techniques of volleyball always develop in 

accordance with the development of knowledge, 

technology and other sciences. The basic techniques in 

volleyball include: (1) passing, (2) smash, (3) serving, (4) 

passing, (-5) dam. The game of volleyball starts with 

serving, with a service that uses good technique will be 

able to make the opponent lose control when receiving the 

service and will be an advantage (add points) for the 

opponent who serves, so serving is a basic technique that 

must be mastered well and right. In addition to mastering 

good basic volleyball techniques, there are elements that 
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are no less important in playing volleyball. The element in 

question is the element of physical condition. Physical 

condition is a complete unity of several components that 

cannot be separated. Analyze the physical condition of the 

mechanics of the volleyball serve and smash [1]. Sports 

coaching can be done either through sports clubs at school 

or formal education. For junior high school students, they 

want new skills and develop a mind to learn fair play, 

good sportsmanship and want to use free time. One game 

that can be done in stages is a volleyball game. According 

to results of the research and expert’s opinion, [2] "The 

volleyball game contains a series of individual 

technical-tactical actions that interact during the course of 

the game". According to [3]. Volleyball is a loving and 

exciting sport, but its poor promotion leads to a low 

number of consumers, especially in areas where this sport 

has no tradition. There are several types of basic 

techniques in volleyball games: service, passing, smash 

and block. The basic technique of volleyball according to 

the results of the study [4] states that "Volleyball is a 

complex sport where the results in the game depend on 

cooperation with each player who occupies a position in 

accordance with the rules of the game. Performance in 

volleyball games really requires a good psychomotor 

aspect and every player is trained. The ability to adapt in a 

team and physical and psychological abilities influence 

the outcome of the game ". According to [5]. "in a process 

of learning sports teams specifically in volleyball, 

basically using a tutorial that has a theoretical basis in a 

cognitive approach that covers the development of 

strength and skills. The physical condition referred to is 

strength, endurance, muscle strength, speed, flexibility, 

agility, balance, accuracy and reaction. 

Arm muscle strength and abdominal muscle strength 

really help players when doing Smash, especially the 

accuracy in Smash. Smash is an attempt to enter the ball 

into the opponent's area by a back line player who is in the 

Smash area, to hit the ball with one hand or arm. The 

smash technique is very effective in generating points in a 

volleyball game [6]. A form of exercise to train arm 

strength is push-ups. This exercise can improve the ability 

of the arm muscles. The results showed that push-up 

training was appropriate for improving the basic technical 

skills of playing volleyball [7]. Observations on the 

accuracy of Smash in the volleyball game of Sigma Palu 

club on the ability to play volleyball have not been 

maximal. Especially doing a Smash in the course of a 

game mistakes often occur when smashing, for example 

the ball does not enter the opponent's area, the ball does 

not reach the net due to being blocked from the opposing 

player. This is a phenomenon that the strength of the arm 

muscles against the accuracy of the smash in the 

volleyball game of the gem club is not good so that the 

smash has not been fully mastered. The author intends to 

conduct research on the accuracy of smashes in volleyball 

games. The results of the research on the development of 

the smash training model were successful in improving 

volleyball smash skills [8]. 

Based on the problem and some result of the research, it 

is indicate that there is a need for the right solution to the 

imptovement of the smash skills of the jewels club 

volleyball players. Therefore, the researcher tries to 

provide a solution by making special exercises for arm 

strength so that it will improve the volleyball smash skills 

that are more accurate in the volleyball players of the 

Jewel Club men's volleyball. The results showed that arm 

strength and accuracy had an effect on the effectiveness of 

volleyball smash skills [9]. 

2. Reseacrh Method 

The research method used is an experimental method 

with a pretest and posttest design as shown in the table.  

Table 1.  Pre-test and post-test experimental designs  

Subject Pretest Eksperiment Posttest 

R O1 P O2 

Keterangan : 

O1 : (Prestest) 

P : Experiment 

O2 : Posttest 

The steps taken in this research design are as follows. 

a. Test the ability of Smash in the volleyball game 

before being given the treatment called the initial test 

(O1)  

b. Treatment in the form of arm muscle strength training 

(P)  

c. The test of Smash's ability in the volleyball game 

after being given a treatment is called the final test 

(O2). 

The population is the entire research subject (Arikunto, 

2010: 173). The population that is the subject of this study 

is the entire Sigma Palu Volleyball Club, amounting to 12 

people consisting of civil servants, students and private 

employees. The sample is part or representative of the 

population studied (Arikunto, 2010: 174). Sampling in 

this study used a total sampling technique (whole sample) 

because the number of 12 people was only taken from the 

population so the sample was 12 club sigma hammer 

players. Instruments are tools used to measure the 

variables under study. 

The data collection technique in this research is a 

preliminary test, in the form of doing a smash before 

being given treatment in the form of arm muscle strength 

training and push-up exercises. After the treatment in the 

form of push-up exercises the final test is done, namely 

doing a smash after being given the push up training 

treatment. The field size is the same as the volleyball 

court size from PBVSI, namely 18 M long, 9 M wide and 

2.43 M net height for men. Then the size of the squares is 
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made based on certain considerations, and the scoring 

weight is based on the difficulty level of directing the ball 

at a certain target. The size of the plots in the field can be 

described as follows. 

The implementation of the Smash accuracy test. a. The 

test is in the smash area and performs valid Smash 

accuracy in accordance with the game rules that apply to 

smashes. b. Chance to smash 6 times in Scoring a. The 

score for each smash is determined by the ball over the net 

and the target number on which the ball falls. b. The ball 

that touches the target line is counted as having hit the 

target with the higher number. c. The ball that falls right 

on the square of the field will get a value according to the 

number in that tile. d. A ball that is played illegally or the 

ball touches the net and falls outside the court, the score is 

zero. e. The test was carried out 6 times. To its progress 

and improvement are seen in the seventh day of earch 

week. And the Smash accuracy value is the sum of the 4 

best Smash scores. The steps for calculating data analysis 

are: 

Table 2.  The statistical calculations using the pre-test and post-test 
design patterns are as follows:  

No XI X2 D (X2-X1) 
d 

(D-MD) 
D2 

1 2 3 4 5 6 

      

 ∑XI ∑X2 ∑D ∑d ∑d2 

Information: XI: Score of pre-test / pre-test X2: Value of final / post-test 
D: The difference of each pair d: the deviation of the difference d2: The 
square of the difference deviation ∑: Total  

After all the requirements mentioned above are met, 

statistical calculations using the t-test formula can be 

started. The t-test calculation in this study is based on the 

t-test analysis technique by Arikunto (2010: 349). The 

significance level can be seen at the 5% similarity level. 

3. Reseacrh Result 

The following are the results of the study which can be 

seen in the following data analysis table. 

Based on table 3, the total number of the initial test is 

(X1 = 239) while the total number of final test results is 

(X2 = 356). The different values from the initial test (X1) 

and the final test (X2) are d = 0 and the variance value of 

the initial test and the final test is (d2 = 46,28). The result 

of the mean deviation (MD) is 9,8. N The result of. The 

result of the calculation of the t-test is (t = 16,55). 

From statistical calculations obtained t count 16,55 by 

using a significant level of 5% of db = (N-1) = 12-1 = 11, 

the value of t table is obtained: 2,201, which means that 

the value of t count is greater than t table or 16,55> 2,201. 

The results of data analysis using the t-test can be seen the 

level of significance of the effect of push up exercises on 

the results of the volleyball smash results. 

Based on these results, the hypothesis states that there 

is an effect of push-up training on the accuracy of smash 

in volleyball games at Club Permata is accepted. Thus, 

there is a significant effect of push-up training on arm 

muscle strength on smash accuracy in the Club Permata 

volleyball game. The results of this study can be 

implemented for all athletes who want to improve the 

accuracy of volleyball smashes in various regions because 

research has been carried out and obtained significant 

results. 

Table 3.  Difference in accuracy of volleyball smashes before and after 
being given push-up exercises at Club Permata 

No X1 X2 X2-X1 (D - MD) d2 

1 22 35 13 3,2 10,24 

2 18 29 11 1,2 1,44 

3 21 31 10 0,2 0,04 

4 20 29 9 -0,8 0,64 

5 19 28 9 -0,8 0,64 

6 22 30 8 -1,8 3,24 

7 18 27 9 -0,8 0,64 

8 17 30 13 3,2 10,24 

9 20 28 8 -1,8 3,24 

10 21 32 11 1,2 1,44 

11 19 25 6 -3,8 14,44 

12 22 32 10 0,2 0,04 

Σ 239 356 117 0 46,28 

Mean 19,92 29,66    

4. Discousion 

This study aims to determine whether there is an effect 

of push up training on the improvement of volleyball 

smash skills at the Permata club. The experimental 

research design was chosen to find out whether push up 

training could improve the results of Club Permata's 

volleyball smash skills. The experiment was carried out 

for 12 meetings by providing push-up exercises to 12 

samples of the male sex. From the results of previous 

research, there are many training methods that can 

improve volleyball smash skills. Variations of basic 

volleyball technique exercises to improve the volleyball 

skills of junior high school students [10]. Relationship 

between general jump types and spike jump performance 

in elite female and male volleyball players [11]. The effect 

of arm muscle strength and leg muscle explosive power 

on volleyball smash ability [12]. The effect of smash 

practice without ball and still ball smash practice on 

volleyball smash ability [13]. From some of the results of 

these studies that the type of smash training can be done 

using various training models in accordance with the 

characteristics of the basic smash technique. 
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Based on the results of data analysis, t = 16.55 obtained 

t table = 2.201, because t is greater than t table or 16.55> 

2.201 at the 5% significance level, with a degree of 

difference (db) = Nl: 12-1 = 11. The results of the data 

analysis are in line with the results of previous studies that 

examine the accuracy of volleyball games with the results 

of the research being that accuracy exercises can improve 

the accuracy of volleyball passing and smashes [14]. 

Based on these results, it can be concluded that push-up 

training has a significant effect on improving the smash 

skills of Club Permata's men's volleyball players. The 

result previous research on exercise improve vvolleyball 

smash skils[15]. Research result volleyball fundamental 

skills training [16]. The drill practice model improves 

volleyball smash skills [17]. Command training model in 

improving volleyball smash skills [18]. The target game 

training model improves the accuracy of volleyball 

smashes [19]. Hand eye coordination and motivation 

exercises improve the accuracy of volleyball playing skills 

[20] 

The exercises given to experimental sample can 

improve volleyball smash skills and have a significant 

contribution from the results of data analysis to improving 

smash skills. After this research was carried out and 

contributed to the improvement of the volleyball smash 

results of Club Permata's men's volleyball, the results of 

this study can also be applied to other coaches who are 

conducting volleyball coaching, especially if the coach 

wants to improve smash skills, the results of this study can 

be used as a training model to improve volleyball game 

smash skills. 

5. Conclusion 

Based on the analysis and discussion of the results of 

the study, it can be concluded that push-up exercises can 

affect textual skills in volleyball, because the training 

material provided in the implementation of the research 

meets or is in accordance with the principles of training 

and training models. The volleyball training model 

contributes to the improvement of volleyball smash results 

[21]. The results of the study contributed significantly to 

improving the volleyball smash skills of Permata's boys. 
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