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Abstract 

This study aims to analyze the Anthropometric and Biomotor Factors that Determine the Ability of Field Tennis 

Service on Achievement Development Students of FKOR UNS Surakarta. The method used in this study is a 

quantitative research approach using a confirmatory factor analysis design. Data were processed and analyzed using 

SPSS software version 22 and factor analysis using the Kaiser-Meyer-Olkin and Bartlett's Test. The population in 

this study were the 25 students of FKOR UNS tennis achievement coaching students. The sampling technique in this 

study used a total sampling technique. Data collection techniques using tests and measurements. Anthropometric 

factors that determine the ability to serve in tennis are weight with a value of 0.695, height with a value of 0.661 and 

arm length with a value of 0.628. The biomotor factors that determine the ability to serve in tennis are arm muscle 

power with a value of 0.863 and eye-hand coordination with a value of 0.653. Based on the results of the second 

analysis, it was found that the five variables had communalities values p > 0.5. So it can be concluded that the 

greater the value of the communalities of these factors will provide benefits to students in coaching tennis 

achievements in serving tennis. 
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Introduction 

Tennis is a sport that is very popular and very popular in the community (Ade Ros, 2015). Court tennis is also 

a fun little ball game (Mashuri, 2019). The game of court tennis uses a racket to hit the ball and is usually played 

single or in pairs of two players each (Widiyatmoko et al., 2021). This sport has no age limit, everyone can do and 

enjoy the game of tennis (Rahmat Trisnawan & Subagio, 2018). In order to be able to play tennis, a regular training 

process is needed (Kiki Riski Dinova, Muhammad Jafar, 2016). Practice with the right method can make a good 

mastery of basic techniques (Amni et al., 2019). The basic techniques of playing tennis should be mastered by the 

players in order to play well and achieve (Tarihoran & Mahmuddin, 2020). 

Many factors are needed in practice in order to play tennis well. One of the factors that support the 

achievement of tennis achievements is the mastery of technique and tactics of stroke  (Arisman, 2018). The types of 

tennis strokes are groundstroke, serve, volley and overheadstroke or smash (Ngatman & Sulistyatna, 2017). 

Serving is one of the basic techniques in the game of tennis (Kardiawan et al., 2018). The serve is no longer 

considered the start of the game, but is the first form of attack in the match (Zoki & Saputra, 2018). To improve the 

ability to hit the serve need proper and correct practice (Setyawan & Irwansyah, 2019). Good physical ability is also 

an important factor (Kusuma et al., 2019). If the player does not have good physical ability in serving strokes, it will 

be difficult to get the right and optimal service strokes (Pujianto et al., 2019). In tennis, a serve is used as the first 

stroke to trouble an opponent (Gatot Margisal Utomo & Daru Cahyono, 2020). It takes the strength and speed of the 

racket swing as well as the ability to control the ball so as to produce points (Kurdi & Qomarrullah, 2020). 

Anthropometry is also an important factor in sports achievement (Wibowo & Hakim, 2019). Anthropometry 

is concerned with measuring and measuring the dimensions of the human body (Utami, 2016). The field of 

anthropometry includes various measurements of the human body such as weight, position when standing, when 

stretching the arms, body circumference, leg length and so on (Wahyudhi & Iskandar, 2017). To carry out the service 

there are various anthropometric parts that are dominant in it. By having an ideal body, you will be able to carry out 

better, more effective and efficient service techniques (Elce et al., 2017). 

Every biomotor abilities play an important role in sports activities, including mastering the basic technical 

skills of court tennis service (Diker et al., 2017). Biomotor ability plays a role in mastering the basic technical skills 

of tennis service, because in the biomotor consists of several components of physical condition which are very 

important to master the basic technique of serving in the game of tennis (Zirhli & Demirci, 2020). Because when 

serving in a tennis game, a service certainly involves or requires good physical condition. Based on this, it illustrates 

that, to perform a tennis service technique, several biomotor components are needed. Based on all the components of 

the physical condition that have been mentioned, their maintenance and improvement cannot be separated from one 

another, so that an athlete's achievement in various sports can increase. 

Anthropometric and biomotor factors can support the ability to serve tennis, because when doing service 

movements there are anthropometric and biomotor parts including: body weight, height, arm length, leg length, grip 

strength, eye-hand coordination, togok flexibility and power. arm muscle. These factors are a requirement to achieve 

achievement in the field of tennis. However, it is not yet known which part of the dominant anthropometric and 

biomotor factors with court tennis service ability. To find out, it is necessary to study and research in more depth, 

both theoretically and practically through anthropometric and biomotor tests and measurements on the ability to 

serve tennis in the field. 

Methods 

The method used in this study is a quantitative research approach using a confirmatory factor analysis design. 

Data were processed and analyzed using SPSS software version 22 and factor analysis using the Kaiser-Meyer-Olkin 

and Bartlett's Test. The population in this study were the 25 students of FKOR UNS tennis achievement coaching 

students. The sampling technique in this study used a total sampling technique. Data collection techniques using tests 

and measurements. 

Results and Discussion 

a. Data Description 
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Table 1. Statistical description of anthropometric and biomotor factors that determine the ability to serve tennis in the 

field tennis performance coaching students of FKOR UNS. 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Weight 25 53 91 69.00 9.475 

Heght 25 167 181 173.64 3.510 

Sleeve length 25 69 82 74.36 3.402 

Leg length 25 96 108 100.56 3.280 

Grip strength 25 29.6 55.0 45.460 7.2495 

Eye-Hand coordination 25 10 19 13.60 2.466 

Togok flexibility 25 40 69 58.80 7.405 

Arm muscle power 25 3.50 4.82 4.0944 .43650 

Serve skill tenis 25 14 57 42.12 11.914 

Valid N (listwise) 25     

Resourcer : Primary data (2021) 

 

b. Analysis Prerequisite Test 

1) Normality Test 

In this study, the normality test was carried out using the One-Sample Kolmogorov-Smirnov Test method 

with the conditions that Ho: the population was normally distributed and Ha: the population was not normally 

distributed. The population is known to be normally distributed if the probability value > = 0.05 then Ho is 

accepted. The population is known to be not normally distributed if the probability value is <0.05 then Ho is 

rejected. The following describes the results of the normality test of the variables: 

 

Table 2. Summary of normality test results 

Variabel N Asymp. Sig (2-tailed) Probabilitas Conclusion 

Weight (X1) 25 0.200 0,05 data is normally distributed 

Height (X2) 25 0.200 0,05 data is normally distributed 

Sleeve length (X3) 25 0.200 0,05 data is normally distributed 

Leg length (X4) 25 0.068 0,05 data is normally distributed 

Grip strength (X5) 25 0.200 0,05 data is normally distributed 

Eye-hand coordination (X6) 25 0.200 0,05 data is normally distributed 

Togok flexibility (X7) 25 0.200 0,05 data is normally distributed 

Arm muscle power (X8) 25 0.138 0,05 data is normally distributed 

Serve skill tenis (Y) 25 0.063 0,05 data is normally distributed 

Resource : Primary data (2021) 

 

2) Linearity Test 

The next step is to do a linearity test using the ANOVA method to find out whether each component 

variable has a linear relationship or not with a significance level of 0.05 as follows: 

 

Table 3. Summary of linearity test results 

Variable Linearity Sig Conclusion 

X1Y 0.327 0,05 linear 

X2Y 0.202 0,05 linear 

X3Y 0.184 0,05 linear 

X4Y 0.347 0,05 linear 

X5Y 0.137 0,05 linear 

X6Y 0.261 0,05 linear 

X7Y 0.271 0,05 linear 

X8Y 0.236 0,05 linear 



170 

Resource : Primary data (2021) 

 

 

3) Factor Analysis 

a) Factor analysis I 

 

Table 4. The results of KMO and Bartlett's Test I analysis of anthropometric and biomotor factors that 

determine the ability to serve tennis in tennis students of FKOR UNS 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .574 

Bartlett's Test of Sphericity Approx. Chi-Square 98.488 

df 28 

Sig. .000 

Resource : Primary data (2021) 

 

Based on the results of the analysis above, the Kaiser-Meyer-Olkin Measure of Sampling Adequacy 

value is 0.574 > 0.5 and the significance value is 0.000 < 0.05 so it can be concluded that the variable 

components in the study are significant and can be processed to the next stage. 

 

Table 5. The results of anti-image matrices correlation I anthropometric and biomotor factors that determine 

the ability to serve tennis in tennis students of FKOR UNS. 

 

Anti-image 

correlation 

Weight 

(X1) 

Height 

(X2) 

Sleeve 

length 

(X3) 

Leg 

length 

(X4) 

Grip 

strength 

(X5) 

Eye-hand 

coordination 

(X6) 

Togok 

flexibility 

(X7) 

Arm muscle 

power (X8) 

Weight (X1) 
.695a .123 .026 -.157 -.008 -.211 .104 -.083 

Height (X2) 
.123 .661a -.921 .097 .087 .051 -.207 .069 

Sleeve 

length (X3) .026 -.921 .628a -.189 -.106 -.207 .252 -.297 

Leg length 

(X4) -.157 .097 -.189 .392a .452 .231 -.659 .172 

Grip strength 

(X5) -.008 .087 -.106 .452 .229a .343 -.592 .086 

Eye-hand 

coordination 

(X6) 
-.211 .051 -.207 .231 .343 .653a -.421 .040 

Togok 

flexibility 

(X7) 

.104 -.207 .252 -.659 -.592 -.421 .387a -.168 

Arm muscle 

power (X8) -.083 .069 -.297 .172 .086 .040 -.168 .863a 

Measures of Sampling Adequacy (MSA) 

Resource : Primary data (2021) 

 

Based on the anti-image matrix correlation table above, it shows that there are two variables that have a 

measury of sampling adequacy (MSA) value below 0.5, namely leg length with a value of 0.392, grip strength 

with a value of 0.229 and togok flexibility with a value of 0.387. These variables will be reduced and declared 

unfit for further analysis. The next step is to reduce the variables using factor analysis II by excluding the 
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variables of arm length, grip strength and togok flexibility because it has a measury of sampling adequacy (MSA) 

value below 0.5 so it does not meet the feasibility. After the reduction is done, then another factor analysis is 

carried out with the details of the results as follows: 

 

b) Factor analysis II 

 

Table 6. Results of KMO and Bartlett's Test II analysis of anthropometric and biomotor factors that determine the 

ability to serve tennis in the field tennis performance coaching students of FKOR UNS. 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .722 

Bartlett's Test of Sphericity Approx. Chi-Square 79.313 

Df 10 

Sig. .000 

Resource : Primary data (2021) 

 

Based on the results of the analysis in the table above for the 5 variables, the Kaiser-Meyer-Olkin Measure 

of Sampling Adequacy value is 0.722 and a significance value is 0.000. If the Kaiser-Meyer-Olkin Measure of 

Sampling Adequacy value is > 0.5 and the significance value is < 0.05, then there is a strong relationship. The 

table above shows that the Kaiser-Meyer-Olkin Measure of Sampling Adequacy value is 0.722 > 0.5 and the 

significance value is 0.000 < 0.05 so it can be concluded that the 5 component variables in the study are 

significant and can be processed to the next stage. 

 

Table 7. The results of anti-image matrices correlation II anthropometric and biomotor factors that determine the 

ability to serve tennis in tennis students of FKOR UNS. 

Anti-image correlation Weight 

(X1) 

Height 

(X2) 

Sleeve 

length 

(X3) 

Eye-hand 

coordination 

(X4) 

Arm muscle 

power (X5) 

Weight (X1) 
.765a .147 -.009 -.208 -.056 

Height (X2) 
.147 .657a -.921 -.040 .039 

Sleeve length (X3) 
-.009 -.921 .648a -.127 -.264 

Eye-hand coordination (X4) 
-.208 -.040 -.127 .910a -.026 

Arm muscle power (X5) 
-.056 .039 -.264 -.026 .930a 

Measures of Sampling Adequacy (MSA) 

Resource : Primary Data (2021) 

 

The results of the analysis in the anti-image matrix correlation table II show that the five variables, namely 

weight have a value of 0.765, height has a value of 0.657, arm length has a value of 0.648, eye-hand coordination 

has a value of 0.910, and arm muscle power has a value of 0.930. The value of the five variables has a value of 

Measure of Sampling Adequacy > 0.5 so it can be concluded that it meets the feasibility for the next stage of 

analysis. The data from the anti-image matrix correlation analysis of the seven variables were declared feasible 

and then the testing phase was carried out using the extraction process with the principal component analysis 

method to produce the communalities values which are presented in the table as follows: 
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Table 8. The results of communalities analysis of anthropometric and biomotor factors that determine the ability 

to serve tennis in the field tennis students of FKOR UNS. 

Communalities 

 Initial Extraction 

Weight 1.000 .888 

Height 1.000 .899 

Sleeve length 1.000 .914 

Eye-hand coordination 1.000 .648 

Arm muscle power 1.000 .615 

Extraction Method: Principal Component Analysis. 

Resource : Primary data (2021) 

 

The results of communalities in the table above reflect the values provided that the greater the value of the 

communalities of a variable, the closer it is to the variables formed. From these results, the largest dimension role 

is arm length variable with a value of 0.914 and the smallest dimension role is arm muscle power with a value of 

0.615. The five variables have communalities values p> 0.5 so it can be concluded that they can be tested using 

further factor analysis. 

To find out the contribution of each variable to each component, a rotation process is carried out to 

produce a component matrix which will be presented in the following table: 

 

Table 9. The results of the rotated component matrix analysis of anthropometric and biomotor factors that 

determine the ability to serve tennis in the field tennis performance coaching students of FKOR UNS. 

Rotated Component Matrixa 

 

Component 

1 2 

Weight -.131 .933 

Height .902 -.293 

Sleeve length .919 -.262 

Eye-hand coordination .735 .329 

Arm muscle power .777 -.110 

Resource : Primary data (2021) 

 

Based on the results of the hypothesis test above regarding the analysis of anthropometric and biomotor 

factors that determine the ability to serve tennis in the field tennis performance coaching students of FKOR UNS, 

it is known that there are 3 variables, namely the factor of leg length, grip strength and flexibility of the togok 

that do not meet eligibility and must be eliminated because has a value of Measure of Sampling Adequacy > 0.5. 

While the other 5 variables, namely weight, height, arm length, hand-eye coordination and arm muscle power met 

the feasibility and could be analyzed in the next stage. The following are the results of the analysis of the 

components of anthropometric and biomotor factors that determine the ability to serve in tennis: 

1. Weight 

Body weight is one of the important components in supporting the tennis service ability. Players who have 

an ideal body weight have an advantage in serving tennis courts. This is supported by the fact in research that 

players who have an ideal body weight have a higher success in serving tennis. The results of the communalities 

value on the weight factor obtained a value of 0.888 which means that body weight has a percentage of 88% of 

the role of the factor. 

2. Height 
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Height is an important component in supporting the ability to serve tennis courts. Players who have the 

ideal height have an advantage in serving tennis courts. This is supported by the fact in research that players who 

have ideal height have higher success in serving tennis. The results of the communalities value on the height 

factor obtained a value of 0.899 which means that height has a percentage of 89% of the role of the factor. 

3. Sleeve length 

Arm length is one of the anthropometric components of the body that supports the ability to serve in 

tennis. It can be seen from the analysis that arm length has the highest correlation value compared to other 

factors. The value of communalities in the arm length factor is obtained by a value of 0.914 which means that the 

arm length has a percentage of 91% of the role of the factor. Arm length has an advantage in serving court tennis 

because it is supported by the arm length factor affecting the swing speed when hitting the ball so that the ball 

can go faster. In other words, an athlete who has long arms and is supported by other biomotor factors such as 

arm muscle power will produce a more perfect serve. 

4. Eye-hand coordination 

Eye-hand coordination also plays a role in contributing to the game of tennis. Eye-hand coordination is 

one of the elements that must be possessed by a tennis athlete. The value of communalities in the eye-hand 

coordination factor is obtained a value of 0.648 which means that eye-hand coordination has a percentage of 64% 

of the role of the factor. One of the contributions or benefits of eye-hand coordination is helping when bouncing 

the ball during serve and targeting accuracy. So that athletes can contribute better movements in serving tennis 

courts. 

5. Arm muscle power 

Arm muscle power in court tennis is used to perform service movements. There are several advantages to 

an athlete who has arm muscle power, one of which is the ability to control the severity of the blow or fall near 

the result of the service. So that by having good arm muscle power, a tennis athlete can direct and adjust the 

speed of the service ball as desired. The value of communalities in the arm muscle power factor is 0.615, which 

means that the arm muscle power has a percentage of 61% of the role of the factor. In addition, arm muscle 

power can also support an athlete's achievement because it is one of the basic components of a biomotor. 

 

Conclusion 

Anthropometric factors that determine the ability to serve in tennis are weight with a value of 0.695, height 

with a value of 0.661 and arm length with a value of 0.628. The biomotor factors that determine the ability to serve 

in tennis are arm muscle power with a value of 0.863 and eye-hand coordination with a value of 0.653. Based on the 

results of the second analysis, it was found that the five variables had communalities values > 0.5. So it can be 

concluded that the greater the value of the communalities of these factors will provide benefits to students in 

coaching tennis achievements in serving tennis. 
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