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Abstract 

Problem statement: The influence of drills and strength training methods on tennis court serve has attracted 

significant attention among scholars in tennis sports science. Nevertheless, it remains unclear what specific 

effects these trainings have, especially on serve performance. Purpose: This study aimed to investigate the 

impact of several training models, such as the flat drills training and the drills serve twist exercise models, and 

grip strength, on tennis serve skills among students at the Faculty of Sports Sciences, Manado State University. 

Approach: The research employed a quasi-experimental design with a 2 × 2 factorial structure. The population 

comprised sports science students who have completed court tennis courses. The samples were selected from 

127 male sports science students using purposive sampling techniques. Then, 40 students agreed to participate 

(20,8 ± 0,1 years old). In this research, the skills of tennis courts were measured using service skill tests. 

Meanwhile, the grip strengths of the arm muscles were assessed using the Hand Grip Dynamometer tool 

(HGD). Results: This study showed several essential findings. First, the result indicated a significant difference 

between court tennis serve skills using a flat serve drills training model and a twist drill serve exercise model. 

Second, at the level of strong grip strength, court tennis serve skills using the flat serve drills exercise model 

was higher than those using the drills serve twist training model at low grip strength levels. In addition, court 

tennis serve skills with the drills serve twist exercise model were higher than those with the flat serve drills 

training model. Another interesting finding was the relationship between the flat serve drills training model and 

the twist serve drills training model with grip strength on court tennis serve skills. Conclusions. In conclusion, 

the findings of this study reveal several key insights regarding the impact of different training models on court 

tennis serve skills, particularly when considering grip strength levels. These insights provide valuable guidance 

for coaches and athletes seeking to enhance their court tennis serve skills. They can tailor their training 

programs to specific skills and grip strength profiles. 

Keywords: drills training, grip strength, tennis serve performance 

 
Introduction 

To optimize sport performance, athletes should fully consider four aspects of sports training: physical 

preparation, technical preparation, mental/psychological preparation, and preparation of tactics and strategies (T. 

Bompa & Buzzichelli, 2015; Damrah et al., 2023; Dimyati, Setiawati, et al., 2023; Ilham & Dimyati, 2021; 

Sulistiyowati et al., 2022; Weinberg & Gould, 2015). In tennis, these aspects are vital because tennis is classified 

as a high-intensity sport, requiring acceleration, deceleration, and the ability to change direction quickly, then 

interspersed with low-intensity physical activity (Chapelle et al., 2017). Indeed, all players are not necessarily 

skilled in all aspects mentioned above. Some players might only master technical skills. Some others might only 

have physical readiness, mental readiness, or tactical and strategic readiness. However, to achieve optimal 

achievement, they must master those four basic aspects. Therefore, each aspect requires different attention and 

handling to achieve the desired goals.  

Of these four aspects, scholars pay greater attention to physical and technical preparations. Various studies 

have been conducted to develop the physical conditions of tennis players, for example combining high-intensity 

training (HIT) and sport-specific fitness training (MT) versus sport-specific fitness training alone (DT) 

(Fernandez-Fernandez et al., 2017). The research shows that both training methods cover all aspects of fitness 

that are dominant in the agility aspect. In this case, the physical and technical aspects are inseparable. The 

combination of physical and technical training is necessary to acquire great playing skills. In other words, it is a 

special physicality to play. 

Technical ability on a tennis court is another important aspect to obtain high performance (Ngatman et al., 
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2022). In tennis, powerful development and accurate serve are the highest priority for tennis players (Binti 

Yusoff & Krasilshchikov, 2021; Reid et al., 2013). Particularly, the serve is considered as the most important 

stroke. In the gameplay, the serving player/team has a key role because they have a very good position to control 

the game (Lambrich & Muehlbauer, 2023; Rifki et al., 2022). They have better chances to get points because 

they are the first person to determine the direction, speed, and rotation of the ball from the beginning. Therefore, 

the opportunity must be maximized as much as possible.  

Given this fact, preparing a good service is essential. The existing literature mentions that this serve 

movement is greatly influenced by biomechanical aspects, such as lower limb movement, hip rotation, torso tilt, 

upper limb extension, and internal rotation (Colomar et al., 2022; Lambrich & Muehlbauer, 2023). The 

efficiency of this movement is crucial to determine the success of a serve, impacting racket and ball speed 

(Colomar et al., 2022). In addition, tennis players must look at strength indicators, such as maximal isometric 

strength and the rate of strength development at specific joint positions. Strength training exercises and drills are 

recommended solutions to enhance strength and serving capabilities. However, the serve drill exercises must 

employ efficient and ideal motions to avoid negatively affecting consistency in skills, speed, and serve velocity. 

Consequently, various drill methods are implemented, using tools or manual techniques, to enhance ball gliding 

speed and spin (Bahtra et al., 2022; Butler et al., 2020; Den Hartigh et al., 2018; Murphy et al., 2014; Reid et al., 

2013). 

One of the drill methods is the flat serve. It is a foundational technique in tennis, executed by striking the ball 

towards the opponent with a flat trajectory (Porramatikul et al., 2020). This technique serves as a fundamental 

skill preceding advanced levels of play. When the flat serve is executed with precise timing, momentum, and 

high speed, it results in an effective, accurate, and swift shot, often leading to a point (Sitompul, 2020). The flat 

serve is perceived as the most forceful, powerful, and rapid compared to other types of serves (Pavilas et al., 

2015). The ball travels in a straight path. Although opponents can predict its trajectory; this type of serve is 

typically favored by and advantageous for taller players. The steps involved in performing this technique include 

gripping the racket, tossing the ball, hitting the ball, and follow-through movements. In conclusion, the flat serve 

is highly effective in generating power and speed in shots, characterized by a lack of spin and a straight 

trajectory.  

The second drills method is called the flip side, or the twist serve, also known as the American twist. This 

serve model represents a specialized service technique involving slices, causing the ball to react differently upon 

touching the opponent's court surface due to the ball's spin with a slice. The grips commonly employed for this 

type of serve are the continental and eastern backhand. When executed correctly, the twist serve directs the ball 

toward the opponent in a distinct trajectory upon landing. Typically considered an advanced serve, the twist 

serve is employed to enhance the quality of serves and introduces an additional technique to the server's 

repertoire (Vacek et al., 2023). Tennis service drills are intricately linked to skill development, emphasizing 

continuous and systematic training programs and variations. Such approaches aim to refine precise and swift 

service skills (Hernández-Davo et al., 2014; Lertwonghattakul et al., 2023). 

In line with the requisite technical skills, physical aspects play a crucial role in executing tennis service 

techniques. If physical needs are studied in serving, bio-motor capabilities are needed, a combination of strength 

and speed (Balyi, Istvan; Way, Richard; Higgs, 2013; T. Bompa & Buzzichelli, 2015; T. O. Bompa & Carrera, 

1999; Nugroho et al., 2021; Sridadi et al., 2021). Many training methods are applied by trainers to improve serve 

techniques. Unfortunately, they generally still do not pay attention to the right way to be fast and produce a good 

service. According to our personal observation, general tennis coaches place training for tennis serve 

development only as a complement to the program. It means that student-athletes are only given the task to 

perform themselves without supervision and is usually given at the end of the training session. This training is 

not given priority to both techniques and even movement mechanics. This training is often ignored and given a 

very small portion of training. Moreover, in every court tennis match, players are still doubtful about choosing a 

serve. In fact, it should be used as a powerful weapon to have the opportunity to get points. According to 

(Murphy et al., 2014), doubts arise due to ignorance of identifying an individual's external abilities that can 

affect serve technique in court tennis. Individual external factors in serving court tennis include supportive 

environmental factors (climate at the time), physical factors (flexure of the torso flexibility of the hips, and 

ability of the hand muscles) and mental factors (concentration). Ideally, the trainer performs skills in several 

parts of the technique to focus on the ability (Davids et al., 2001). To answer these doubts, special attention 

needs to be given through a specific training process with systematic, planned and programmed applications.  

Beside physical and technical preparation, grip strength has a significant effect on tennis service performance 

outcomes (Chaphekar et al., 2021; Mangolo & Makadada, 2020; Pereira et al., 2011). Whether high or low, grip 

strength is an internal factor for players, representing a physical aspect that significantly influences service 

outcomes, ultimately determining match scores. While grip size and racket positioning affect tennis gameplay, 

possessing strong grip strength can significantly enhance performance, particularly in terms of shot speed and 

power, including the strength and speed of serves (Chaphekar et al., 2021; Mavvidis et al., 2014; Rossi et al., 

2009). Thus, the success of the serve is determined by suitable exercises provided by the trainer and the 

involvement of the individual's external abilities. An external factor that is directly related to the technique of 



MARNEX WILLNER BERHIMPONG, EWENDI WENIK MANGOLO, FREDRIK ALFRETS MAKADADA, 

HARTONO HADJARATI, GLADY SUKMA PERDANA, ILHAM 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
3110

serving the tennis court is the individual’s ability to grip. This factor is directly related to the hand holding the 

racket at the time of serve. For this reason, an answer is needed to address the aforementioned problems by 

investigating the effect of drill's serve training models and grip ability on serve skills in court tennis games. This 

research is an important consideration when designing training for beginner tennis players to practice serve 

techniques. 

 

Methods 

Research design 

This research was conducted using an experimental method. In particular, it used a 2x2 factorial design 

involving control variables (Borowiak & Reyes, 2007; Brunner & Denker, 1994; Montgomery, 2013). 

Participants 

The samples in this study were taken from a population of 139 male sports science students who had 

completed the court tennis course. From the existing population, 12 students were eliminated due to the inability 

to meet the criteria required to select the research sample. The participant criteria were that 1) students’ 

accommodation should be far from the place of experiment, 2) the students were still actively practicing athletic 

sports at the Student Training Education Center, and 3) students had unsupportive health to be used as research 

subjects. Following that, the total population was 127 students. They were then given a test of the grip ability of 

the arm muscles. Then, they were randomly selected to be used as a sample, in which 40 sports science students 

agreed to take part. 

Procedure 

To begin with, research permission was obtained from the in-charged stakeholders. In addition, approvals of 

the research participants were obtained through a research agreement sheet. During the study, the samples were 

classified by the degree of strength: high and low. Participants were given a pre-test after which each group was 

given drills serve flat and drills serve twist exercises. Then, the participants were ranked based on the test results 

on grip ability, from the largest score to the smallest score. After compiling the ranking, they were grouped using 

a percentage technique where 27% for the upper limit represented the high grip ability test score and 27% for the 

lower limit represented the low grip ability test score.  

 

They were used as an experimental group. 20 people were put in the upper limit group, while the other 20 

people were grouped in the lower limit. Next, 20 people of the upper limit and lower limit were tracked to 

occupy each group of cells. Hence, the number of samples in the four cell groups was 10 people each. 

Meanwhile, students who were not put in the 27% upper limit and lower limit groups were still allowed to take 

part in treatment. These samples were given experiments to improve serve skills on the court tennis game and 

still take the final test of serve skills. However, the data was not analyzed further as the sample group netted in 

the sample. Hence, the sample that followed this experimental study amounted to 40 people of the male sex. 

The exercise program was carried out for 8 weeks with a minimum of 3 exercises per week (75 minutes per 

session). Each session consisted of warm-ups, core exercises, and cool-downs. After the completion of the post-

test, a training program is carried out to be used as hypothesis testing data. The detailed illustration can be seen 

in Table 1.  

Table 1. The 2x2 Factorial Design 

                   Drills Training (A) 

 

Grip Strength (B) 

Serve Flat 

(A1) 

Serve Twist 

A2) 

Gripability Strong (B1) A1B1 A2B1 

Gripability Weak (B2) A1B2 A2B2 

Total A1 A2 

Information: 

A1B1   = A group of students who have strong grip skills and are given drills serve flat exercises. 

A2B1   = A group of students who have strong grip skills are given drills serve twist exercises. 

A1B2   = A group of students who have weak grip skills and are given drills serve flat exercises.    

A2B2   = A group of students who had weak grip skills and were given drills serve twits practice. 

A1       =   Group of students given drills serve flat. 

A2       =   Group of students given drills serve flat. 

 

Research Instruments 

The instrument used to measure grip strength was the Hand Grip Dynamometer. This tool had a validity value 

of 0.99 with special criteria and a reliability value of 0.99 with high criteria. The test was carried out by 

repeating the experiment 3 times and the best value was taken. This test was also used to classify strong and 

weak grip capabilities.  

The serve skill test used in this research is with 10 attempts. The validity value is 0.98 while the reliability 

value is 0.98. 
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Data Analysis Techniques 

This research initially performed statistical hypothesis testing, using a two-path 2 x 2 variance analysis 

technique (ANOVA) at a confidence level of a = 0.05. It was then followed by the normality test. The data 

obtained from the results of court tennis serve skills were analyzed using the Lilifors test. Finally, homogeneity 

tests using the Barlett test were employed to figure out the effect between the training model and the grip ability 

of the court's serve tennis skills. This calculation was followed again by the Tukey Test. 

The statistical hypotheses to be tested in this study were as follows: 

            first          H0     :   µ A1       =         µA2  

                            H1     :   µ A1       >        µA2  

 

            Second     H0      :   µ A1B1   =    µA2B1  

                            H1     :  µ A1B1    >    µA2B1  

 

            Third        H0     :   µ A1B2    =    µA2B2  

                            H1     :   µ A1B2    <    µA2B2  

 

            Fourth      H0     :   Int  A x B = 0  

                            H1     :   Int A x B #  0        

Information:  

           H0   = Zero hypothesis. 

           H1  = Alternative Hypotheses. 

µ A1 = Average results of serve skills with training model treatment 

                         drills serve flat.   

µA2 = Average results of serve skills with drills training model treatment 

                           Serve Twist.   

µ A1B1  = Average results of serve skills, student group of abilities 

                          Strong grip with drills serve-flat training model treatment.   

µA2B1 = Average results of serve skills, student group of abilities  

                         Strong grip with drills serve-twist drills model treatment. 

µ A1B2  = Average results of serve skills, student group of abilities 

                          Weak grip with drills serves, flat training model treatment.   

µA2B2  = Average results of serve skills, student group of abilities 

                          Weak grip with drills serve-twist training model treatment. 

A = Drillss serve training model. 

B = Gripability.  

 

Result 

Data description 

The data in this research was presented based on research variables, including Dependent variables (Y) Court 

tennis serve skills, and two independent variables. Each consisted of two categories, namely, the Drills serve 

training model (X1) and grip strength (X2). A brief overview of the research data is provided in Table 2. 

 

Table 2. Summary of student tennis serve skills score data. 

 
Training Methods 

 

 

Grip Strength 

Exercise 

Drills Serve Flat 

Exercise 

Drills Serve Twist 
Number of Rows 

Strong Grip Strength N = 10 n = 10 n = 20 

  X = 96.9  X = 44.1  X = 141 

   X2 = 940.45   X2 = 195.25   X2 = 1135.7 

  S = 0.4067 s = 0.2923 s = 0.6990 

Weak Grip Strength N = 10 n = 10 n = 20 

  X = 59.8  X = 89  X = 148.8 

   X2 = 361.04   X2 = 796.9   X2 = 1157.94 

  S = 0.9439 s = 0.7208 s = 1.66468 

Number of Columns N = 20 n = 20 n = 40 

  X = 156.7  X = 133.1  X = 289.8 

   X2 = 1301.5   X2 = 992.15   X2 = 2293.64 

  S = 0.6753 s = 1.0131 s = 2.36373 
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Test experimental prerequisites 

Normality test 

Normality testing was carried out by calculating the skill score of each court tennis serve. It was carried out on 

(1) overall data of students using the drills serve flat exercise model, (2) the entire student group using the drills 

serve twist exercise model, (3) the entire student group that had strong grip strength, (4) the entire student group 

that had weak grip strength, and (5) data of each group (cell) for students small groups and large groups with 

strong and weak grip strength (data groups A1B1, A1 B2, A2 B 1, and A2 B2). 

 

Table 3. Summary of overall data normality test results. 

 

Group N Lh Lt Conclusion 

1 10 0.1902 0.80178 Usual 

2 10 0.1000 0.80178 Usual 

3 10 0.1467 0.80178 Usual 

4 10 0.2000 0.80178 Usual 

Information: 

1. Sample group with the drills serve flat training model for students who  

has strong grip strength   

2. Sample group with the drills serve flat training model for students who  

has weak grip strength 

3. Sample group with the drills serve twist exercise model for students who 

has strong grip strength   

4. Sample group with the drills serve twist exercise model for students who  

has weak grip strength 

Lh = Value Lilifors observation (the result of the calculation) 

Lt = Lilifors Price Table 

 

Table 3 indicates the results of the overall normality test where the largest Lh price of the entire treatment 

group was smaller than the Lt price. Thus, it can be concluded that the sample comes from a normally distributed 

population. 

 

Homogeneity test 

The homogeneity test in this research examined court tennis serve skills in each treatment group. The test was 

carried out using the Bartlett Test at a significance level of a=0.05. 

A summary of the results of the homogeneity test calculation in each group is seen in Table 4. 

.  

Table 4. Summary of the calculation results of the Bartlett test a = 0.05 

 

Participant dk 1/dk Si Si2 dk (Si2) log (Si2) dk log Si2 

A1 B1 9 0.1111 0.406749 0.1654 1.489 -0.781 -7.03213 

A2 B1 9 0.1111 0.292309 0.0854 0.769 -1.068 -9.61485 

A1 B2 9 0.1111 0.617882 0.3818 3.436 -0.418 -3.7637 

A2 B2 9 0.1111 0.720802 0.5196 4.676 -0.284 -2.55931 

Sum 36 0.4444 2.0377 1.1522 10.37 -2.552 -22.97 

 

The results above emphasize that the data of court tennis serve skill scores of students from each group were 

obtained from a homogeneous population. Thus, the research data are qualified to run a hypothesis testing 

through parametric statistics. 

 

Results of testing research hypotheses 

1. The difference in students' court tennis serve skills between the use of the flat serve drills exercise 

model and the overall twist drills serve practice model. 

This research employed the Analysis of Variance (ANOVA) to examine the difference in students' court 

tennis serve skills between the use of the flat serve drills exercise model and the overall drills serve twist 

exercise model. The results can be seen in Table 5. 
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Table 5. Summary of ANOVA calculation results of student tennis serve skill scores on  = 0,05.
1
 

Source of variance Dk jk RJK Fh Ft (α = 0.05) 

A 1 13.924 13.924 47.767 4.018 

B 1 1.521 1.521 5.2178 4.018 

AB 1 168.1 168.1 576.67 4.018 

Error (E) 36 0.2915 0.0081    

Amount 21 4.851 0.231    

 

Information : 

dk  = Degrees of freedom 

 jk = Number of squares 

RJK  = Average sum of squares 

F hit  = Price F calculated 

F tab  = Price F Table 

**           = Significance  = 0.05  

ns              = Non-Significance 

 

  As provided in Table 5, the results of the analysis of variance (ANOVA) show that the calculated F 

price (47.767) is greater than the F price of the table (4.01) at the level of significance = 0.05. This 

means that the null hypothesis of the study is rejected. It also proves a significant difference between court tennis 

serve skills that use a flat serve drills training model and court tennis serve skills that use drills serve twist 

practice model. 

2. The Interaction between the use of the flat serve drills training model and the twist serve drills training 

model with grip strength on court tennis serve skills 

The results of the Analysis of Variance (ANOVA) above also reveal the interaction between the use of the flat 

serve drills training model and the drills serve twist training model with grip strength on court tennis serve skills. 

Table 5 describes that the price of F count is 576.67 and the F table is 4.01 at the level of significance  = 0.05. The 

calculation shows a larger F count which means that the null hypothesis is rejected. This also means that there is 

an interaction between the use of the flat serve drills training model and the drills serve twist training model with 

grip strength on court tennis serve skills. 

Furthermore, to determine the meaningfulness of the interaction, another calculation was made using the 

Tukey Test. The results of further testing with the Tukey Test are discussed in the following sections.  

3. The difference in court tennis serve skills between the use of the flat serve drills training model and the 

drills serve twist training model for students who have strong grip strength 

The calculation of court tennis serve skill data obtained by each treatment group showed that students 

with strong grip abilities and flat serve drills exercise mode had an average value of 9.74 and a standard 

deviation of 0.4067. Meanwhile, those with the drills serve twist exercise model generated an average 

value of 4.48 with a standard deviation of 0.2923. 

A summary of the calculation results with the Tukey Test is presented below. 

Table 6. Summary of Tuckey Test calculations.
2
 

No. Comparison Group Qh Qt 

( = 0.05) 

Conclusion 

1 
2 

3 

4 

A1 with A2 
B1 with B2 

A1B1 with A2B1 

A1B2 with A2B2 

105.6 
91.72 

43.74 

24.19 

2,888 
2,888 

2,888 

2,888 

Significant 
Significant 

Significant 

Significant 

Information:  

A1 B1 = Student group with the drills serve flat training model for students who have strong grip strength.   

A1 B2 = Student group with the drills serve flat training model for students who have weak grip strength.  

A2 B1 = Student group with the drills serve twist training model for students who have strong grip strength.   

A2 B2 = Student group with the drills serve twist training model for students who have weak grip strength.  

 

Illustrated in Table 6, the calculation results of the Tukey Test show that the calculated Q price (43.74) is 

greater than the table Q (2.88) at the significance level of a = 0.05. The results of the calculation accept 

alternative hypotheses stating H1,: μ Al B1 < μ A2 B1, but reject the null hypothesis which states that H1: μ 
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2

4 

8 

16

9,02 
9,74 

4,48 

Drills Serve Twist Exercise   

Drills Serve Flat Exercise 

6,08 

A1 B1 =~t A2 B1. Hence it can be concluded that, in the strong grip strength, court tennis serve skills using 

the flat serve drills training model can be higher than serve skills using the drills serve twist exercise model. 

 

4. The difference in court tennis serve skills between the use of the flat serve drills training model and the 

drills serve twist exercise model for students who have a weak grip strength 

The calculation of student tennis serve skill data obtained by each treatment group showed that students 

with weak grip strength and the flat serve drills exercise model had an average value of 6.08 and a 

standard deviation of 0.6179. Meanwhile, if they use the drills serve twist exercise model, the average 

value was 9.02 with a standard deviation of 0.7303. Based on the Tukey Test shown in Table 6, the 

calculated Q price is 24.19 and the table Q price is 2.88 at the significance level of a= 0.05. The results of 

the calculation show that the calculated Q price is greater than table Q. This means that the alternative research 

hypothesis stating H1: μ A2 B1, > μ A2 B2 is accepted. Meanwhile, the null hypothesis which states that H: μ 

A2 B1 = μ A2 B2 is rejected. Thus, it can be concluded that in the low grip strength, court tennis serve skills 

using the drills serve twist exercise model are higher than those with flat serve drills training models. 

The form of interaction shown by the difference in court tennis serve skills between these two training models 

and two grip strengths are described in Graph 1: 

 

 

 

 

 

 

 

 

Graph 1. Interaction 

between the use of flat serve drills training and 

overall twist drills serve training models. 

 

 

 

 

 

 

 

 

Discussion 

Based on the data analysis above, this research indicates a different average score of court tennis serve skills 

using the two training models. The average score of students using the drills serve flat exercise model was 7.94, 

greater than students using the drills serve twist exercise model method by 7.3. Meanwhile, the Tuckey test 

showed that the first hypothesis test with the acquisition of F count was 47.767. This value is greater than the F 

table, which is 4.018 at α = 0.05. 

Overall, this research argues that the score of court tennis serve skills using the flat serve drills exercise model 

is better than that obtained using the drills serve twist exercise model. This also confirms a significant difference 

between the court tennis serve skill scores of students who use the flat serve drills practice model and the drills 

serve twist practice model. In other words, the use of different forms of practice will result in different court 

tennis serve skill scores.  

This difference is mainly caused by the varied applications of the drills serve flat training model. Further, 

more specific simulations in the training model emphasize the form of the flat serve technique. Usually, this type 

of flat serve is first taught to beginners to learn to serve compared to other serve techniques. This is because this 

type of flat serve is performed or hit with a flat or total forward-facing racket surface. Its development can be 

done with maximum power. Considering the description and mechanics of movement in this serve for beginners 

and more skilled levels, this serve technique is easy to implement. The application of the drills serve flat training 

model is easy to do and helps players quickly improve. This is also because since beginners this type of serve has 

been done so that physiologically the movement mechanics or patterns have been formed and are easy to 

implement. Therefore, this flat serve drills training model can be quickly developed to produce maximum serve 

techniques.  

As for the drills twist exercise model, it is a simulation of the serve twist movement which emphasizes several 

movements. Basically, this serve movement technique can be maximized when given to advanced players 

because movement mechanics require concentration, tenacity in mastering movements, and a high level of body 

flexibility. This is in line with previous research arguing that the service technique with the twist technique is an 

advanced serve technique, which is commonly used by professional players (Giles et al., 2019). Thus, to get 
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maximum serve skill results, the drills twist training model requires time. In addition, the training maturity 

process is quite long and should be supported by adequate body ability and flexibility (Vacek et al., 2023). 

Although both training models indeed have advantages and disadvantages, overall, the application of the drills 

serve flat training model is better than the drills twist training model. 

At the level of strong grip strength, the average score of court tennis serve skills with the flat serve drills 

exercise model was 9.74, greater than students who used the drills serve twist exercise model method of 4.48. 

The results of this calculation show that at the level of strong grip strength, the average score of students' court 

tennis serve skills using the flat serve drills exercise model is higher than those using the drills serve twist 

exercise model. Furthermore, based on the Tuckey test, the group of students who had a strong grip strength 

obtained a Qhit price of 43.74, greater than Qtab 2.88 at α=0.05. This indicates that the alternative hypothesis 

which states that H1: μ A1 B1 < μ A2 B1, can be tested. In other words, students with a strong grip strength level 

and the flat serve drills exercise model are better than those with the twist drills serve exercise model. 

In this context, it can be interpreted that the effectiveness of the flat serve drills training model is closely 

related to the level of student tennis serve skills. The form of exercise will be effective if it can develop student 

grip strength in the training process. Grip strength in court tennis is one of the determining factors in producing 

the quality of the punch results. A strong grip can produce maximum accuracy and punch strength. It is also 

needed to hold the racket so that when the racket hits the ball, interference movements such as a rotating racket 

or vibrating wrist are minimal. 

The application of the drills serve flat training model is associated with strong grip strength. It emphasized specific 

exercise variations in the drills of the flat serve technique (Chaphekar et al., 2021). The description and mechanics of 

the flat serve movement is to hit the ball overhead with the ball hit on a flat or total forward racket surface. Usually, 

tennis players emphasize maximum speed and hitting power. To get maximum punch power and serve accuracy, 

strong grip strength is needed. Therefore, students who have strong grip strength are better or very suitable to apply the 

drills serve flat training model in order to produce maximum court tennis serve skills. 

At the level of weak grip strength, the average score of court tennis serve skills using the drills serve flat 

exercise model was 6.08, lower than students who used the drills serve twist exercise model method 9.02. This 

calculation shows that at the level of weak grip strength, the average score of students' court tennis serve skills 

using the flat serve drills exercise model is lower than that using the drills serve twist exercise model.  

In this research context, this finding is in line with the theory of coaching science. The theory argues that the 

effectiveness of applying an exercise model is closely related to the supporting individual characteristic factor, such as 

one's physical ability (T. Bompa & Buzzichelli, 2015; Ilham & Dimyati, 2021; Sukarmin et al., 2021).  More 

specifically, it is also related to the application of the drills serve twist exercise model with the level of grip strength to 

produce good court tennis serve skills. In students with weak grip strength, the application of the more dominant drills 

serve twist exercise model is suitable. The reason is because of the description and mechanics of the serve twist 

movement. This serve technique hits from the back of the top of the ball with a horizontal 60-degree racket position 

up. At the time of hitting the ball, there are stages of hand movements, namely carving (cutting), peeling (peeling) and 

hatchet (whyk), which require a series of overall serve twist movements. These movements need several limbs to act, 

namely the movement of bending the back and waist rotation, and the very strong control by the wrist to pronate the 

rotation of the arm joint. To facilitate control of the wrist and hand joints, weak grip strength is needed.  Therefore, to 

produce good court tennis serve skills in students who have weak grip strength, the application of the drills serve twist 

exercise model is very dominantly implemented. 

Factorial design in research gives the possibility for researchers to assess the interaction between the two 

independent variables, namely the different influence of one of the two variables at a different level from the other 

variable (Chaeroni et al., 2023; Yendrizal et al., 2023). If an interaction happens, it means that both the flat serve drill 

model and the twist serve drill model along with different grip strengths influence students' serving skills. 

The results of the average score examination indicate that the form of exercise with the drills serve flat training 

model is more effective for the group of students with a strong grip strength, which is 9.74 compared to 4.48. This is 

also supported by the calculation of ANOVA that obtains the price of F hit 47.767> Ftab 4.01 at α = 0.05. This means 

that the null hypothesis is rejected, while the alternative hypothesis is accepted, which states an interaction between the 

use of the exercise model form and grip strength against court tennis serve skills. These results also do not find any 

interaction between the use of this form of exercise and grip strength on court tennis serve skills. Thus, it can be 

concluded that the use of the flat serve drills training model and the twist serve drills training model has effectiveness 

when adjusted to the grip strength possessed by students.  

The form of interaction shown by the results of this calculation provides a clear reason that indeed the 

diversity of student characteristics will cause different training methods. In this case, a form of exercise should 

consider the internal aspects of students, including the skills of student court tennis serves who follow the 

existing form of exercise. Therefore, the form of exercise and grip strength will influence each other and interact 

positively in the training process, especially in the achievement of results or scores of court tennis serve skills. 

Further research is suggested to examine whether or not performing training with adequate frequency and 

training programs requires a biomechanical analysis system that analyzes the technique well (Fernandez-

Fernandez et al., 2017; Reid et al., 2013; Wallace & Knudson, 2020). 
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It is important to note that this research has several limitations. For instance, the population and sample are 

only limited to male students of the Faculty of Sports Sciences who pass the field tennis course. In addition, the 

participants have limited skills so that the results of this study may not necessarily be generalized to other 

populations in different places. Students who are given treatment as samples do not live in one place (dormitory) 

so it is not controlled, especially regarding the possibility of students who carry out physical activities similar to 

the treatment or experiments given by the research team. Students who participate in the research population do 

not all have facilities, like rackets. During the research, the participants borrowed from the other students so that 

the implementation of training and the results of serve skills have not been maximized (Fernandez et al., 2009; 

Torres-Luque et al., 2015). This factor is very important to note because using other people's tools makes them 

not accustomed to using the tool. Besides, there is a feeling of fear of using them. Thus, it will affect the lack of 

maximum results of the serving ability (Dimyati, Ilham, et al., 2023; Ilham & Dimyati, 2021; Ketels et al., 

2020). Another limitation is regarding the application of the exercise model, which has very little variation 

(approach to only one technique in the game of tennis). Consequently, students have not maximized in following 

the treatment. Furthermore, technical personnel who assist in handling treatment in four sample groups are only 

limited to 2 people. As a result, they have not been effective in supervising students who are given treatment. In 

addition, other influencing factors are uncontrolled environmental variations and individual characteristics of the 

population and samples, such as the form of environmental temperature, weight and height. Therefore, it is 

assumed that the results of this study have not been maximized. Finally, the time for treatment or experiment is 

carried out in the afternoon starting from 15.00 WITA (Central Indonesia Time) until it is completed (according 

to the schedule and training program). This schedule is conducted after students finish all academic activities at 

the faculty. There is a possibility that they have not met expectations because they are still in a state of fatigue 

and have to complete other tasks as students to prepare for lectures the next day.  

 

Conclusion 

In conclusion, this research has generated several key findings. First, there is a significant difference in 

influence (p < 0.05). The drills serve flat exercise model has a more effective influence than the serve twist 

exercise model on court tennis serve skills. After that, the student group with strong grip strength and given the 

drills serve flat exercise model are better than the student group given the drills serve twist exercise model. This 

research also reports the group of students who have low grip strength. For this group, court tennis serve skills 

are higher when given the drills serve twist exercise model. This is so when compared to the student group given 

the drills serve flat exercise model. Finally, the research records an interaction between the drills serve training 

model and grip strength on court tennis serve skills. 

The implications of the study's findings are significant for both coaches and athletes in tennis. The recognition 

of the substantial impact of different training models on court tennis serve skills emphasizes the need for a 

nuanced approach to serve skill development. Coaches can use this information to design customized training 

regimens that consider individual player profiles, maximizing the effectiveness of their training sessions. This 

study focuses on the influence of drills training and grip strength levels on tennis serve skills. It highlights the 

importance of both skill-specific and physical conditioning in the training process. Coaches can now address grip 

strength as a critical component of serve proficiency. Meanwhile, athletes can tailor their training methods and 

routines to complement their tennis skill development. In summary, the research underscores the value of 

personalized training programs that take into account both the selected training model and an athlete's specific 

grip strength level. By doing so, coaches and athletes can work collaboratively to enhance court tennis serve 

skills in a more effective and efficient manner, ultimately raising the overall standard of play in the sport. 
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