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ABSTRACT: This study aims to determine: To determine the significant relationship between arm muscle strength, arm muscle 

endurance, abdominal muscle strength and balance on archery achievement. This study uses the correlation method. 

Determination of the sample using purposive sampling technique, namely 13 archery athletes in Surakarta. The variables of this 

study consisted of four independent variables, namely arm muscle strength, arm muscle endurance, abdominal muscle strength 

and balance. The dependent variable is archery achievement. The data of this study were obtained through tests and 

measurements. The data analysis technique used correlation analysis with normality, linearity, and hypothesis testing, namely 

correlation analysis. The results showed that there was a significant relationship between arm muscle strength, arm muscle 

endurance, abdominal muscle strength, and balance and archery achievement, with an R value of 0.921. These results indicate 

that there is a perfect category relationship between arm muscle strength (X1), arm muscle endurance (X2), abdominal muscle 

strength (X3) and balance (X4) on archery achievement (Y). The results of this study indicate that arm muscle strength, arm 

muscle endurance, abdominal muscle strength and balance have a significant relationship with archery achievement. It can be 

concluded that arm muscle strength, arm muscle endurance, abdominal muscle strength and balance have a relationship with 

archery achievement. 
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INTRODUCTION 

Archery is a sport that uses a tool called a bow and arrow and a target board that makes the main center, a bow is a tool used to 

shoot arrows assisted by the elasticity of the bow itself. In this archery sport, bows and arrows are the main tools in the archery 

process (Jannah, 2017). In addition to health, sport is also a vehicle for making the nation's name proud. From sports, there are 

many things that must be considered both to improve performance and for physical fitness (Ayu Reza Adzalika, Soegiyanto, 

2019).  

Archery is a sport that really requires coordination, endurance, strength, flexibility and balance in order to form proper 

and correct archery techniques (Yachsie, Prasetyo, et al., 2021). In addition, archery is also a sport that requires precise 

targeting, because the ultimate goal of archery is to shoot arrows at the target as precisely as possible. Thus, one of the 

fundamental factors needed in archery is consistency that must be carried out continuously during practice and during the 

match. In addition to constancy, other factors that influence success in archery are the ability to move muscles and physical  

condition (Sholikhin et al., 2019). When compared with other static sports such as shooting, archery has a difference that lies in 

the type of muscle movement ability when doing a push. 

Physical problems that often arise from archery are the lack of muscle movement control during archery shooting 

(Manazi, 2013). If the repetition of archery movements is done excessively and uncontrollably, it can cause injury. The injury will 

be felt in the shoulder which initially feels little by little but if the muscle is also used continuously it will cause problems that are 

even worse (Hardi et al., 2020). If the archer uses his shoulder stiffly and endures the pain, then the archer's muscles will 

become weak and unable to perform the archery movement properly. The shoulder will lose muscle stability to perform its 

function normally. 

Each technique in archery represents a stable sequence of movements and is ideal for learning motor control and skills 

acquired during kinetic and kinematic processes (Nawir, 2011). This aims to maintain the bowstring load towards the anchoring 
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phase and holding phase in order to properly perform the releasing phase. Because the determination of the sport of archery 

lies in the releasing phase which is supported by previous archery phases such as the drawing phase and aiming phase. When 

the archer pushes the bow with the arm in extension which is held statically towards the target, while the other arm provides a 

pull in pulling the bowstring from the beginning of the drawing phase to the releasing phase it is carried out dynamically on the 

arm muscles and shoulder muscles (Arisman et al., 2021). 

As for the drawing phase, the bow pulling arm contracts isotonic because of the concentric and eccentric movements of 

the muscles of the upper extremity (Hardi, 2018). Therefore, the arm holding the bow must be maintained or must be 

maintained for the stability of the muscle activation that occurs when the pulling movement is carried out. Thus, the muscles 

involved in drawing the bow should receive special attention in the sport of archery because these muscles work very extra in 

pulling and holding the weight of the bowstring which is quite heavy and takes place repeatedly in a series of archery 

movements. Therefore, these muscles must have the strength and endurance to be able to carry out the motion of pulling the 

bowstring which remains consistent and steady in accordance with the axis of motion. The main muscles that must be trained 

and developed in archery are the shoulder muscles, the pulling fingers muscles, forearm muscles, wrists, abdominal muscles, 

and trunk muscles (Septiana et al., 2020). 

Strength is used when pulling the bowstring. Strength endurance is carried out for continuation or after the archer has 

made a full pull, i.e. the full pull is maintained for 3-10 seconds. This is what archers do when shooting by releasing repeatedly, it 

requires strength endurance (Yachsie, Suhasto, et al., 2021). Seeing the phenomena that occurred, the researchers felt the need 

and were interested in conducting further research on how big the correlation between arm muscle strength, arm muscle 

endurance, abdominal muscle strength and balance with archery performance. 

 

METHODS 

This study uses the correlation method. Determination of the sample using purposive sampling technique, namely 13 archery 

athletes in Surakarta. The variables of this study consisted of four independent variables, namely arm muscle strength, arm 

muscle endurance, abdominal muscle strength and balance. The dependent variable is archery achievement. The data of this 

study were obtained through tests and measurements. The data analysis technique used correlation analysis with normality, 

linearity, and hypothesis testing, namely correlation analysis. 

 

RESULTS AND DISCUSSION 

1. Data Description 

 

Table 1. Description of Test Result Data 

Variable N Mean SD Max Min 

Arm muscle strength 13 13,23 16,679 60 15 

Arm muscle endurance 13 45,23 10,010 56 28 

Abdominal muscle strength 13 34,54 10,301 49 15 

Balance 13 13,08 11,221 59 25 

Archery achievement 13 310,77 9,444 323 290 

 

Based on the research data description table above, information can be obtained: a description of the data for the arm muscle 

strength variable based on the results of research with a sample of 13 athletes obtained an average of 13.23 with a standard 

deviation of 16,679, the highest score of 60 and the lowest score of 15. The description of the data for the arm muscle 

endurance variable based on the results of the study with a sample of 13 athletes obtained an average of 45.23 with a standard 

deviation of 10,010, the highest score was 56 and the lowest score was 28. The description of the data for the abdominal muscle 

strength variable based on the results of the study with a sample of 13 athletes obtained an average of 34.54 with a standard 

deviation of 10.301 the highest score of 49 and the lowest score of 15. Description of the data for the balance variable based on 

the results of the study with a sample of 13 athletes obtained an average of 13.08 with a standard deviation of 11.221, the 

highest score of 59 and the lowest score of 25. The description of the data for the archery achievement variable based on the 

results of research with a sample of 13 athletes obtained an average of 310.77 with a standard deviation of 9.444, the highest 

score of 323 and the lowest score of 290. 
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2. Normality Test 

The normality test of the data in this study used the Liliefors test. The results of the normality test carried out on the test results 

of arm muscle strength (X1), arm muscle endurance (X2), abdominal muscle strength (X3), balance (X4) and archery 

achievement (Y) in this study are as follows: 

 

Table 2. Summary of Data Normality Test Results. 

Variable N Mean SD Sig, 

Arm muscle strength 13 13,23 16,679 0,885 

Arm muscle endurance 13 45,23 10,010 0,538 

Abdominal muscle strength 13 34,54 10,301 0,614 

Balance 13 13,08 11,221 0,291 

Archery achievement 13 310,77 9,444 0,921 

 

Based on the results of the normality test carried out on each of these variables, it can be seen that the significance value of the 

arm muscle strength variable (X1) is 0.885, arm muscle endurance (X2) is 0.538, abdominal muscle strength (X3) is 0.614, 

balance (X4) is 0.291 and archery achievement (Y) of 0.921. The result of the significance value of each variable is greater than 

the value of 0.05, thus the null hypothesis of each variable is accepted. These results indicate that the data from the arm muscle 

strength test (X1), arm muscle endurance (X2), abdominal muscle strength (X3), balance (X4) and archery achievement (Y) are 

normally distributed. 

3. Linearity Test 

The linearity test of the relationship between each predictor, namely: arm muscle strength (X1), arm muscle endurance (X2), 

abdominal muscle strength (X3), balance (X4) and archery achievement (Y) was carried out with the help of the SPSS application, 

namely the function "Compare Means". The results of the linearity test are presented in table form as follows: 

 

Table 3. Summary of Linearity Test Results 

Variable Sign Sign Level Conclusion 

X1Y 0,285 0,05 Linear 

X2Y 0,358 0,05 Linear 

X3Y 0,553 0,05 Linear 

X4Y 0,584 0,05 Linear 

 

Based on the results of the linearity test, the value of sig. deviation from linearity of arm muscle strength (X1) with archery 

achievement (Y) is equal to 0.285, arm muscle endurance (X2) with archery achievement (Y) is equal to 0.358, abdominal muscle 

strength (X3) with archery achievement (Y) equal to 0.553, and balance (X4) with archery achievement (Y) equal to 0.584. The 

results of the values of the four variables are greater than the 0.05 significance level. These results indicate that there is a 

significant linear relationship between data on arm muscle strength (X1), arm muscle endurance (X2), abdominal muscle 

strength (X3) and balance (X4) with archery achievement (Y). 

4. Correlation Analysis 

To find out whether there is a relationship between the independent variables and the dependent variable in the study, a 

correlation analysis was carried out for each predictor with criteria using product moment analysis. The results of the correlation 

analysis of these variables are presented in the form of a table as follows: 
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Table 4. Correlation Analysis of Each Predictor. 

 Push Up Plank Sit Up Balance Achievement 

Push Up 

Pearson Correlation 1 ,938** ,923** ,872** ,890** 

Sig. (2-tailed)  ,000 ,000 ,000 ,000 

N 13 13 13 13 13 

Plank 

Pearson Correlation ,938** 1 ,927** ,899** ,881** 

Sig. (2-tailed) ,000  ,000 ,000 ,000 

N 13 13 13 13 13 

Sit Up 

Pearson Correlation ,923** ,927** 1 ,931** ,903** 

Sig. (2-tailed) ,000 ,000  ,000 ,000 

N 13 13 13 13 13 

Balance 

Pearson Correlation ,872** ,899** ,931** 1 ,884** 

Sig. (2-tailed) ,000 ,000 ,000  ,000 

N 13 13 13 13 13 

Achievement 

Pearson Correlation ,890** ,881** ,903** ,884** 1 

Sig. (2-tailed) ,000 ,000 ,000 ,000  

N 13 13 13 13 13 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

a. Based on the correlation analysis between arm muscle strength (X1) and archery achievement (Y), a significance value of 

0.00 was obtained. With N = 13. Significance value < 0.05. This shows that there is a significant relationship between arm 

muscle strength (X1) and archery achievement (Y). 

b. Based on the correlation analysis between arm muscle endurance (X2) and archery achievement (Y), a significance value of 

0.00 was obtained. With N = 13. Significance value < 0.05. This shows that there is a significant relationship between arm 

muscle endurance (X2) and archery achievement (Y). 

c. Based on the correlation analysis between abdominal muscle strength (X3) and archery achievement (Y), a significance value 

of 0.00 was obtained. With N = 13. Significance value < 0.05. This shows that there is a significant relationship between 

abdominal muscle strength (X3) and archery achievement (Y). 

d. Based on the correlation analysis between balance (X4) and archery achievement (Y), a significance value of 0.00 was 

obtained. With N = 13. Significance value < 0.05. This shows that there is a significant relationship between balance (X4) and 

archery achievement (Y). 

5. Multiple Correlation Analysis 

To find out the relationship between the independent variables together with the dependent variable, a multiple correlation 

analysis was carried out. The results of the multiple correlation analysis of independent variables together with the dependent 

variable of this study are presented in tabular form as follows: 

 

Table 5. Multiple Correlation Analysis 

Variable N Sig. F Change R 

X1, X2, X3 and X4 with Y 13 0,002 0,921 

 

a. Based on the results of the double correlation calculation of arm muscle strength (X1), arm muscle endurance (X2), 

abdominal muscle strength (X3) and maximum oxygen volume (X3) with archery achievement (Y), the sig F change value is 

0.002 < 0, 05. This shows that there is a simultaneous correlation or relationship between arm muscle strength (X1), arm 

muscle endurance (X2), abdominal muscle strength (X3) and balance (X4) with archery achievement (Y). 

b. Based on the results of multiple correlation calculations, the R value is 0.921. Therefore, it can be concluded that there is a 

degree of perfect category relationship between arm muscle strength (X1), arm muscle endurance (X2), abdominal muscle 

strength (X3) and balance (X4) with archery achievement (Y). 
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CONCLUSION 

There is a significant relationship between arm muscle strength, arm muscle endurance, abdominal muscle strength, balance 

and archery achievement, with an R value of 0.921. These results indicate that there is a perfect category relationship between 

arm muscle strength (X1), arm muscle endurance (X2), abdominal muscle strength (X3) and balance (X4) on archery achievement 

(Y). The results of this study indicate that arm muscle strength, arm muscle endurance, abdominal muscle strength and balance 

have a significant relationship with archery achievement. It can be concluded that arm muscle strength, arm muscle endurance, 

abdominal muscle strength and balance have a relationship with archery achievement. 
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