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Abstract 

The purpose this article is explain about influence the exercise spin serve on lawn tennis model 

based kinovea. The article will expose result of research in an effort to improved spin serve skills 

on lawn tennis. Method the research is experiment pretest - posttest control group design. The 

participant is 60 college student which can played lawn tennis with average abilities. The 

participant divided two group, the treatment and control group, 30 participants each. The research 

was conducted on sport science faculty state University of Makassar for two months. 

Implementation of treatment thrice e weeks and total 18 meetings. Data analysis have used 

parametric statistic. Researchers have tested data normality, homogeneity, as well independent and 

paired test, have used computer with SPSS program. The results of study have shown that there 

have been significant differences before and after exercise using spin serve model based of 

kinovea. Statistical result obtained by the t value of 3.08, the average value of -8.60m degree of 

freedom = 29, and sig. 0.000 (P<0.05). There has also been a significant difference between the 

treatment and control groups, it is obtained the statistical t value of 13.36, degree of freedom=58, 

and the sig. 0.000 (P<0.05).     

Keyword : spin serve, exercise, lawn tennis, kinovea.    

 

INTRODUCTION  

The phenomena of serve on modern lawn tennis is the weapon to get points quickly (Roetert & 

Kovacs, 2011). The big serve on lawn tennis will make difficult receiver to return serve, so perhaps 

server to get ace or easily shoot to kill for finish the game. In the other word sever as the actor to 

manage of the course of the match. So, it is a big loss if server losses the points, therefore the serve 

is very important on lawn tennis (O’Donoghue & Brown, 2008); (Meffert, O’Shannessy, Born, 

Grambow, & Vogt, 2018); (Reid, Whiteside, & Elliott, 2011). Players who have relatively high 
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posture will benefit more to produce a more perfect serve (Vaverka & Cernosek, 2013). The result 

of previous studies indicate that there is a correlation between body height and the speed of service 

produced (Vaverka & Cernosek, 2016). In addition to body height, the success of a service to be 

used as a weapon in produce points is influenced by the performance of the correct pattern 

movement of service, varying types of service, and the point target of service. The importance of 

servicing has been a lot of effort through a scientific approach, as has been done by (Hernández-

Davo, Urbán, Sarabia, Juan-Recio, & Javier Moreno, 2014); (Abrams, Sheets, Andriacchi, & 

Safran, 2011); (Bahamonde, 2000); (Chow et al., 2014); (Gordon & Dapena, 2006); (Guillot, 

Genevois, Desliens, Saieb, & Rogowski, 2012); (Martin, Bideau, Nicolas, Delamarche, & Kulpa, 

2012); (Đurović, Lozovina, & Mrduljaš, 2008); (Sakurai, Reid, & Elliott, 2014). 

There are three types of serve on lawn tennis, including flat serve, slice serve, and spin 

serve or kick serve (Sisters, 2004); (Brown & Soulier, 2013); (Hoskins-Burney & Carrington, 

2014); (Giampaolo & Levey, 2013); (Anderson, 2009); (Williams, Rive, & Williams, 2012); 

(Sakurai et al., 2014). Each type of serve has its own characteristic which are its advantages and 

disadvantages. Flat serve tends to be faster and harder, less spin on the ball, and the bounce of the 

ball goes straight. Unlike the slice type serve, the ball speed is slower than flat serve, the ball has 

a fast rotation to the side, and the bounce of the ball slides to the right or left of the court depending 

on the server position, on the right or left side of court. While the spin or kick serve, more popularly 

called the American twice has the characteristic of the ball having a fast spin to the front of the 

right side (right hand), the ball speed is slower than flat serve and faster than the slice serve, and 

has a high bounce and off the court according to server position.  

The three types of serve, spin serve is rarely used, because it is very difficult to do it 

correctly, but if practicing properly and correctly the spin serve skills can be performed perfectly. 

There are many spin serve training models that can be used, one of which is the spin serve training 

model based of kinovea. This training model has been developed by utilizing the kinovea 

application in the computer program (Aprilo, Asmawi, & Tangkudung, 2019). Kinovea is a 

computer application to analyzing motion biomechanics through motion video recordings. The 

spin serve training model based of kinovea consists of 7 basic service exercise and there are 30 

exercise variation. In this training model, train in part and coordinate the 7 stages of complete 

service motion. Including coiling, toss, backswing, uncoiling, strike zone, follow through, and fall 

in (Giampaolo & Levey, 2013). The basic concept of exercise is to condition and develop motor 

and neuromuscular habituation according to the goals at each stage of pattern movement training 

(Tangkudung, 2012). Although this training model has many variations of movement, it remains 

a unified goal of the overall exercise of motion, so that the practice is not boring (Bompa & Haff, 

2009). 

There have been many studies using the kinovea application, including; (Hong & Moon, 

2018); (Hisham, Nazri, Madete, Herawati, & Mahmud, 2017); (Welling, Benjaminse, Seil, 
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Lemmink, & Gokeler, 2018); (Felix & Rosa, 2015); (Puig-Diví et al., 2017); (El-Wardany, El-

Sayed, & Ali, 2016); (Abd Elrahim, Embaby, Ali, & Kamel, 2016); (Cesar Guzmán-Valdivia, A. 

Blanco-Ortega, Marco Antonio Oliver-Salazar, 2013); (Obo & Iedma, 2015); (de Hoyo, Rueda, 

Carrasco, Sañudo, & Pozo-Cruz, 2014).    

 

METHOD 

The research that has been done is a quantitative research with experimental methods and 

uses a pretest-posttest control group research design. The sample was divided into two groups, 

namely the treatment group and the control group, and each group consisted of 30 sample. Before 

each group was given the treatment, they were given a spin serve skill test. The spin serve test 

provided to the sample have been subjected to internal and external validation tests. Furthermore, 

the treatment group was given a kinovea-based spin serve exercise program, while the control 

group was not given treatment. The training program has carry out for 18 meetings and 3 times a 

week. The treatment procedure is given a gradual exercise of the spin serve model consisting of 7 

core motion exercise with 30 variations of motion. Method of training uses video modeling, 

command, and practice. The tools used on treatment consist of a tail ball, scout sticks, tennis ball 

and racket. The posttest is carry out after finishing treatment with the same test as the pretest. Data 

analysis that has been used is the normality test, homogeneity test, and, paired test and paired 

independent test. The treatment procedure in this study was a kinovea-based spin serve model 

exercise, as in the following table; 

Table 1. Treatment of spin serve 

Meet Exercise Variations Rept 

Set 

per 

meet 

1,2 Coiling  1. Rotate the trunk to the right and left up to 900 

on tiptoe, both arms straight forward, both 

hands holding the stick in front of the chest. 

2. Same exercise as first but wider leg angle, 

3. Position ready for service, straightened stick 

movement behind the body 1800 and rotate the 

body up to 450 clockwise. 

4.  Same as in three, but the body rotated up to 

2700 clockwise. 

5. Using the racket rotated the body 450 clockwise. 

10 2 
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3,4 Toss 6. The stick is held by both hands shoulder width 

apart, the starting position of the arms is 

straight until the right arm is in line with the 

right leg, the rotation on the shoulder makes a 

hollow motion pattern. 

7. The throwing hand throws the ball up and 

catches it again. 

8. Same as exercise 7, the ball is thrown at an 

angle of 350 and the ball falls behind the body 

on the target provided. 

9. Place the racket right above the head, racket 

350 leaves to left of the body. Perform toss until 

the ball falls right on the racket leaf. 

10. Toss and hit the ball at the highest 

achievement of racket. 

10 2 

5,6 Backswing 11. Using a ball’s tail, left arm toss, right arm 

holding the ball’s tail (modified) do a 

rotational motion in the shoulder joint in 

counter-clockwise direction, up to the back of 

the head, continue to move straight arms up 

and down across the front of the chest to the 

side of the left body, and continue the 

movement as from the beginning. 

12. Same as exercise 11, added coiling motion. 

13. Using the racket, do coiling, toss, and 

backswing. 

10 2 

7 Uncoiling  14. Using the stick, do coiling, and turn 

counterclockwise. 

15. To do coiling, toss, backswing movements, 

and the continue roasting the body 

counterclockwise until the left arm crosses the 

front of the chest and folds the elbow of the 

right arm. 

10 3 

8,9,10 Strike zone  16. Using the stick on the right hand and make a 

circular motion over the head, and 

counterclockwise, the motion base of 

shoulder. 
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17. The stick is held by both hands above the 

head, and supination movements and 

continued with maximum pronation on the 

right arm, and the left hand releases the stick. 

18. To do toss movements with a stick held by 

both arms (variation 6) and continue variation 

17. 

19. Using the racket and ball, pinch the tennis ball 

on the racket string above head, forearm 

pronation motion, rub the ball with the racket 

until the ball comes off and rotates forward. 

20. Lean back 1200 position, do variation 19, until 

the body and legs straight back. 

21. Do variations 20, starting with the toss 

movement. 

22. To do coiling, toss, backswing, uncoiling, and 

strike zone movement, continuous (chain). 

11,12,13 Follow 

through  

23. Make a circular motion with the stick in front 

of the chest at the shoulder joint. 

24. As the variation 17, (strike zone) and continue 

the follow through movement until crossing 

the front of the chest to the side of the body 

and the stick is greeted by the left hand 

25. Do a coiling, toss, backswing, strike zone, 

follow through using a tail ball, and adjust left 

hand as a counterweight. 

26. As variation 25, and use the racket and ball 

and target on the sevice.  

  

14,15,16,17,18 Fall in 27. Do coiling, toss, backswing, strike zone, the 

heighest level so that both feet lift off the floor 

and land the left foot followed by the right 

foot. 

28. Do variation 27, and left foot lands inside the 

base line, followed by right foot. 

29. The overall pattern movement of spin serve, 

from coiling, toss, backswing, uncoiling, 

strike zone, follow through and fall in. the foot 
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S…0,00

100,00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Pre-post exercise group

Series1 Series2

that lands first is the left foot and enters the 

base line. 

30. The coordination movement of the whole 

series of spin serve pattern, namely coiling, 

toss, backswing, uncoiling, strike zone, 

follow through and fall in continuously using 

a racket and ball. Target on the service areas. 

 

RESULT  

The results of descriptive statistical analysis showed that there was an increase in spin serve 

skills before and after the subject was given a spin serve training program, both in the treatment 

group and in the control group, as shown in table 2;   

Table 2. Exercise group 

 

 

 

 

 

 

The average of the spin serve skills before treatment was 40.12%, and after treatment increased to 

70.83%. The control group average of pretest 38.33%, and posttest 42,90%, as shown in table 3; 

Table 3. pre-post control group 
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Table 4. below describes the comparison of the mean improvement in the treatment and control 

groups of posttest data.  

Table 4. Posttest of exercise-control groups 

 

 

 

 

 

 

 

Table 5. shows the skills of spin serve in the treatment group an average strike zone item of 77.50, 

un coiling 74.17%, backswing, 73.33%, the same toss and follow through of 72.50%, coiling 

70.83%, and fall in 55.00%. while on table 6 shows the control group achievement, the average 

each item is strike zone 47.50%, toss 45.00%, backswing and follow through 44.17%, coiling 

39.17%, and fall in 32.50%. 

Table 5. Stages of spin serve on treatment group 
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The result of the data normality test analysis are shown in table 7 below that the data of 

this study in the treatment and control groups each followed the normal curve, meaning that all 

normal data. 

Table 7. Normality test  

Group   Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Pretest of 

treatment  
0,154 30 0,067 0,948 30 0,153 

Posttest 

of 

treatment  

0,132 30 0,192 0,957 30 0,252 

Pretest 

control  
0,131 30 0,198 0,968 30 0,440 

Posttest 

control 
0,153 30 0,070 0,958 30 0,270 

 

Table 8 shows the results of the data homogeneity test of this study which illustrates that 

data for the treatment and control groups are homogeneous. 

Table 8. Homogeneity test 
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Pretest 

treatment-

control 

Based on 

mean 
0,026 1 58 0,873 

Based on 

median 
0,017 1 58 0,897 

Based on 

median 

and with 

adjusted df 

0,017 1 57,261 0,897 

Based on 

trimmed 
0,020 1 58 0,888 

 

The test results differed between before and after treatments which used paired sample t 

test shown in table 9 bellow; 

Table 9. Paired test 

 Mean T df Sig. (2tailed) 

Pretest-Postest of 

treatment 
-8,600 3,08 29 0,000 

Pretest-Posttest of 

control 
-1,000 1,42 29 0,001 

 

The statistical result is a significant difference spin serve skills in the treatment group with a 

statistical value of t = 3.08, and sig. 0.000 (P<0.05). whereas in the control group there was 

difference in the skill of spin serve, the statistic value 0.001 (P<0.05). 

Table 10 below shows that value is 13.36 and the sig.0.000 (P<0.005). the independent paired 

test that a significant difference of skills spin service between treatment and control groups. 

Table 10. Independent paired test 

Independent paired 

test 

Avarage 

of 

difference 

t df Sig. (2 

tailed) 

Posttest treatment-

control 

8,10 13,36 58 0,000 
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DISCUSSION     

This study aims to reveal the effect to the kinovea-based spin serve training model this 

exercise model is designed with an emphasis on the process of the stages of motion in performing 

spin serve. The orientation of this training is on the correct process of motion by utilizing the laws 

of biomechanics. Through the biomechanical analysis of this exercise pattern of movement trains 

every movement and position of the body segment (Groppel, 1986). The statistical results in table 

2 show an increase in the average skill of the spin serve movement after treatment by 30.71%, 

from 40.12 to be 70.83%. the success of this increase when analyzed and linked to the 

biomechanical analysis of service, is in the advantage of the training model which emphasizes 

more exercise on the legs, namely flexion, hip rotation, trunk rotation, arm/shoulder rotation, 

elbow extension-forearm pronation and wrist flexion, so that force is created from the ground is 

transferred through a series of body movement systems from the legs, hips, trunk, and upper limb 

(Groppel, 1986).  

The result of this spin serve training model are shown in statistical analysis in table 9, 

where the skill movement the coiling technique is 72.50%, toss 70.83%, backswing 73.33%, 

uncoiling 74.11%, strike zone 77.50%, follow through 72.50%, and fall in 55.00%, achieved 

average of 70.83%. The coiling exercise emphasizes trunk rotation, strength and body balance. 

The purpose of these exercise is to prepare the strength of the legs and trunk flexibility and total 

body balance (Bahamonde, 2000); (Reid, Whiteside, Gilbin, & Elliott, 2013). Focus toss exercise 

to direct the ball throw at the right angle by training the series of motion of the two right and left 

arms when doing toss, as well as the leaves the palm. Backswing practice emphasizes the starting 

movement before making the strike zone. Uncoiling focus exercise for turning the body forward 

and balance. It is a result of coiling motion. Strike zone exercise emphasizes the strength of the 

supination and maximum pronation movement of the arm, and this exercise is the pinnacle of spin 

serve characteristics due to the ball’s hiting angle between the number 11 and 12 in the “hour” 

(clock method) (Hoskins-Burney, 2014); (Gordon & Dapena, 2006). Follow though exercise 

emphasizes the right movement pattern to reduce the power of the movement after do strike zone. 

Exercise in this movement diagonally circular in front of the chest to the side of the body and 

greeted by the left hand. The final exercise is a fall in which focuses on the movement of the left 

leg that falls or falls within the base line. This exercise movement is the result of a previous 

movement pattern with optimal power that causes the body to lift upward after uncoiling and the 

strike zone. So the advantage of this kinovea-based spin serve exercise is to train in detail all 

movement in body segments through the uses of the laws of biomechanics (Kovacs & Ellenbecker, 

2011).  

 

CONCLUSION  



Journal of Indonesian Physical Education and Sport      

P-ISSN 2442-4900 | E-ISSN 2461-1271           

Vol. 7, No.1, June 2021, page 14-27 

Journal of Indonesian Physical Education and Sport, Vol. 7 (1) 2021   24  

DOI: https://doi.org/10.21009/JIPES.071.02 
 

 

Kinovea-based spin serve training model is very easy to do and recommended for tennis 

coaches, tennis players, and anyone in an effort to improve spin serve. The results of the research 

analysis previously described reveal that spin serve training model based of kinovea has a 

significant effect on improving the spin serve ability in tennis for players at advanced level age 

14-16 years.   

SUGGESTION 

The results of this study are recommended to tennis coaches and tennis players in an effort to 

improve spin serve ability, this kinovea-based spin serve training model can be used. All the 

strengths and weaknesses of this research can be used as a foundation for broader research and in 

similar fields of study, in order to improve the results of this research.    
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