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Abstract  This study aims to determine the effect of 
BOTELI interval training on the groundstroke forehand 
rally skills of tennis. This research was conducted on the 
tennis court of the Faculty of Sports Science, Sebelas 
Maret University, Surakarta. The research method uses 
experiments. The sample in this study was 24 students of 
the Faculty of Sports Science, Sebelas Maret University, 
Surakarta, for the 2021/2022 academic year. The training 
method in this study uses BOTELI exercises with 1:1 and 
1:3 intervals. The measuring instrument is the 
kemp-vincent rally tennis skill test. The data analysis 
technique was Paired T-Test at a significance level of = 
0.05 using SPSS version 20 software. The results showed 
that BOTELI interval training could improve forehand 
groundstroke rally skills in tennis. However, there are 
differences between the 1:1 interval BOTELI training 
method with the 1:3 interval BOTELI training method in 
enhancing the groundstroke rally forehand skills of tennis. 
For students with a BOTELI interval of 1: 1, the results are 
better than 1:3 with an average value (1:1 = 63.58 and 1:3 = 
48.42). In this study, it was found that the advantages of 
BOTELI interval training with a dose of 300 strokes per 
training session and every 20 strokes there is an interval lag, 
so after making several 1800 strokes, students can play 
tennis simply. The benefits of using BOTELI tools in doing 
groundstroke forehand rally techniques are efficiency and 
function. Efficient in terms of cost, time and number of 
balls used, its function will result in mastery of the 
forehand groundstroke rally technique quickly because, in 

terms of similarities, the training using BOTELI is very 
similar to the general groundstroke forehand rally exercise, 
even more, flexible and adaptive. The use of BOTELI aids 
also functions for implementing exercise programs such as 
exercise frequency and training intervals will be more 
easily fulfilled or achieved. This BOTELI tool can be 
useful for doing groundstroke forehand rally exercises 
easily, cheaply, and comfortably and can be done 
independently. 

Keywords  Forehand Groundstroke, Intervals, 
Practice Methods, Tennis Skills 

1. Introduction
Tennis is an intermittent sport that requires acceleration, 

reaction, and balance for repetitive and varied strokes in 
different corners of the court [1]. Tennis is one of the sports 
that has many enthusiasts in Indonesia. See also [2,3]. 
Tennis is a popular sports [4]. Skills in tennis matches are 
multi-competitive and require a synergy between technical, 
physical, tactical, and mental skills [5]. The hallmarks of 
top tennis players are currently used as a reference to 
predict the achievements of tennis players, and players 
identify areas where they can take a broader personal 
response and demonstrate a more responsible character [6]. 
The ITF popularised the game of tennis with the 
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philosophy that everyone should enjoy the game of tennis 
in a pleasant situation by facilitating the modification of the 
game's rules and the means of tennis infrastructure [7]. 

Increasing the acceleration of racquet head movement in 
performing forehand groundstrokes is a central idea of an 
athlete. The acceleration of the movement of the head of 
the racket is one of the main determinants of the speed of 
the ball after impact [8]. Movement coordination errors 
create obstacles to the transfer of force from the legs to the 
body segments and are passed on to the ball [9]. Complex 
movements require good coordination, balance, and motor 
qualities to reach optimal levels [1] [10]. 

s and precise results requires the coordination of muscles, 
joints, and other limbs [11]. The kinetic coordination chain 
in tennis is a skill to master because it requires coordination 
and a combination of movements and complex joints to 
transfer the force from the foot to the racket [12]. Current 
tennis patterns are changing in technique, physicality, 
tactics, and strategy. A tennis technique widely used in 
practice and matches is the forehand technique [13]. 

In addition, the strategy of movement of players who 
have low speed cannot reach a wider field, so the range 
against the ball becomes late [2,14]. Players develop 
reaction speed to overcome delays in ball range see also 
[15]. Motor learning to improve motor skills, such as 
strokes in tennis games, has significantly affected the 
automation and accuracy of movement patterns [16]. When 
players pay attention to this winning percentage, especially 
the 80% winning percentage of the service and volleyball 
pattern during week 2 of the Wimbledon 2014 tournament, 
it is recommended that players practice this pattern of play 
as often as possible when playing tennis [17]. The long and 
arduous work is to produce a combination of punches, 
instantly forming a pattern of play [18]. The reduced speed 
is used to develop the techniques, game patterns, and 
anticipation necessary to play the game [19]. From a broad 
perspective, ball games present knowledge and skills 
related to the ball with fitness and achievement goals [20]. 
Coaches can improve their technical skills, tactics, and 
individual abilities by applying various game models [13]. 

For the  appearance of elite athletes to win games and 
improve their world rankings, athletes use cognitive 
intelligence and high-level movement skills. The quality of 
motor work will improve other aspects, such as mental. 
Cognitive stress comes from game time and demands to 
focus on the environment during this open exercise [21]. 
However, the relationship between physical, motor, and 
cognitive skills has been revealed in many sports fields 
[22]. Cognitive skills (focus, observation and accuracy) are 
more important in tennis and require practice using the ball 
for complex tasks [23]. Teaching tennis by playing is 
essential to improve coordination and will stimulate 
athletes to develop mastery of space, balance, reaction 
speed, and rhythm of the game [24]. Physical literacy is an 
important component of youth training; thus, due to the 
need to improve motor patterns, it is important to establish 

a preliminary evaluation according to the maturation state 
of the subject. Modifying the rules, field size, game time, 
and equipment are necessary to improve the child's skills 
according to his development [7]. The perception and 
communication of experienced coaches greatly influence 
tennis players to develop and improve their playing skills 
[25]. The International Tennis Federation (ITF) opened the 
"ITF Tennis Play and Stay campaign" in 2007 to increase 
the population of tennis players worldwide. 

To play tennis, one must master the forehand 
groundstroke rally technique. Most professional players 
love forehand groundstroke in the tennis [7]. In matches, 
professional players use 25% more forehand groundstroke 
than backhand groundstroke [26]. Groundstroke is a type 
of punch with high frequency and effectiveness of the shot 
[18]. Players will improve groundstroke skills by 
increasing speed and accuracy; Evaluating the relationship 
between power capacity and skill should include a good 
assessment of gait and stroke accuracy [27]. The coach 
passes the ball to a different court side, and then the player 
hits the groundstroke to another position [28]. People who 
study tennis should understand that movements in tennis 
are complex because they require sharp eyes, the right 
timing, and a good coordination of activities [24]. The 
Association of Tennis Professionals (ATP) always records 
the statistics of each match to analyse, improve and 
develop tennis playing skills. Researchers and coaches also 
use these statistics to transfer the results of their research 
into the training and match preparation [17]. 

However, if the ability to rally is low, the tennis game is 
also common. There are 30 types of forehand groundstroke 
rallies for players. Eight types of shots have a frequency of 
5% or more of all kinds of rally groundstroke forehands 
[18]. Suppose this exercise aims to increase the accuracy 
and speed of groundstroke. In this case, developing and 
maintaining this technique is advisable, given the added 
benefit of maximally involving the players in playing 
tennis in the limited time they have [27]. Professional 
tennis coaches make motion skills the main focus for 
optimal impact position [14]. Groundstroke with high 
speed and accuracy is one of the fundamental requirements 
for developing modern tennis athletes [8]. Accuracy is the 
accuracy of hitting the ball towards the target [15]. Barriers 
to improving engineering skills have far-reaching impacts 
[18,29]. 

The players' performance is low because they can't rally 
groundstroke forehand. In addition, players should know 
that technical and tactical skills are the basic capital for 
executing the strategy of the tennis game. Combining a 
high level of technical and tactical skills is essential to 
develop the appearance of a tennis player [9]. The speed of 
the ball in the forehand groundstroke can be increased by 
developing a higher racquet speed through shoulder and 
chest rotation, hip extension, and stronger knees. This 
research will be crucial in understanding the relationship of 
contributing techniques from the beginning to end of 
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forehand strokes in the tennis [8]. Strategy and tactics 
directly affect the outcome of the match 
(performance)[30]. 

The finding of this study was to use BOTELI. BOTELI 
is an acronym for a laced tennis ball (in Indonesian). The 
BOTELI practice method with intervals is a game-based 
groundstroke learning method using rope tennis ball aids. 
Playing as an estimate of motor learning, the results reflect 
pure motor learning and exercise effects [31]. Learning a 
game-based sport by modifying equipment, space, and 
rules allows one to learn technical skills correctly and 
quickly [24]. The 1:1 BOTELI interval exercise is a rally 
groundstroke forehand exercise in which one BOTELI ball 
is for two people. BOTELI's 1:3 interval training is a 
BOTELI one-ball forehand rally groundstroke exercise for 
four. The BOTELI training method and interval training 
have not been implemented in Indonesia. 

This research is important because there is no more 
efficient forehand groundstroke rally learning method than 
BOTELI. Training and sports planning have used 
evaluation for diagnosis, classification, prediction, 
selection, guidance, and reference [32]. Several 
methodologies are recommended for future research 
Fields[33]. Organised, planned, and scientifically 
supported training methods will develop physical and 
technical excellence [34]. Coaches can use training 
methods that contain elements of learning and games to 
analyse less skilled players and skilled players. In addition, 
it can also be used to improve individual techniques and 
skills [13]. 

It is worth looking for a forehand rally groundstroke 
training method that fits the characteristics of the tennis 
game. Furthermore, this study aims to determine the effect 
of BOTELI and interval training on forehand rally 
groundstroke tennis court skills. The BOTELI and interval 
training method is an efficient alternative forehand 
groundstroke rally training method. 

2. Materials and Methods 

2.1. Method 

This study uses an experimental method to find the 
effect of treatment on controlled conditions in research. 

2.2. Participants 

The sample in this study was 48 students of the FKOR 
UNS Sports Coaching Education Study Program class of 
2019. All samples were male college students between the 
ages of 20-21. The characteristics of the sample are 
sportsmen who are not new to the sport of tennis so they 
cannot play tennis rally. There are 24 students of group B1 
(BOTELI interval training 1: 1) and 24 students of group 
B2 (BOTELI interval training 1: 3). 

2.3. Variables e Instruments 

The research variable consists of manipulative 
independent variables in BOTELI exercise methods 
consisting of two levels: 1:1 and exercise intervals 1:3. The 
dependent variable is the skill of rally groundstroke 
forehand. Data collection technique using Kemp-Vincent 
rally test of tennis skill is a test of assessing the process of 
motion skills of the rally technique of court tennis. 

2.4. Procedure 

Preliminary and final tests on this study used the 
Kemp-Vincent rally test of tennis skills, treatment with 
BOTELI exercises at intervals. The study was conducted 
on the tennis courts of FKOR UNS for six weeks. The 
treatment method is a groundstroke rally training method 
with the addition of rope tennis balls with training intervals 
of 1:1 and 1:3. Each session latihan is carried out for 3 
hours. 

2.5. Data Analysis 

The analysis technique used in this study is the Paired 
T-Test technique. At the level of significance, α = 0.05. 
The normality test of the data is obtained from learning the 
homogeneity test rally skills using the Bartlett test. 

3. Result 
The study results were obtained from the final test 

results of rally groundstroke forehand skills on-court tennis, 
which results from exercises using the BOTELI method 
with a predetermined interval training approach. Thus the 
total value of the forehand rally groundstroke skill test 
results in the game of court tennis is influenced by 
BOTELI's given exercises. 

3.1. Interval Practice Skill 1:1 

The calculation results obtained from the 1:1 interval 
can be seen in Table 1. 

Based on the analysis of paired samples test results, a 
probability value of 0.000. Thus h0 is rejected because 
0.000 < 0.05. This means that BOTELI training with 1:1 
intervals affects the skill of rally groundstroke forehand. 
The output also showed a difference in mean of 20, the 
mean before the treatment of 7.79, and the mean after the 
treatment of 27.79. After treatment is greater than the mean 
before treatment means, BOTELI practice intervals 1:1 
increase the results of the rally groundstroke forehand skill 
test in court tennis. 

3.2. Interval Practice skill 1:1 

The calculation results obtained from the 1:3 interval 
can be seen in Table 2. 
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Based on the analysis of paired samples test results, a 
probability value of 0.000. Thus h0 is rejected because 
0.000 < 0.05. This means that BOTELI training with 
intervals of 1:3 affects the skill of rally groundstroke 
forehand. The output also shows a mean difference of 
20.38, the mean before treatment 8.38 and the mean after 
treatment 28. After treatment is greater than the mean 
before treatment means, BOTELI exercise intervals 1:3 
increase the results of the rally groundstroke forehand skill 
test in the game of court tennis. 

3.3. Interval Comparison of Groundstroke Rally Skills 

The calculation results obtained from Comparison of 
groundstroke rally interval can be seen in Table 3. 

Based on significant (2-tailed) shows, a price of 0.890 > 
0.05 means that H0 received H1 is rejected, so it can be 
concluded that the practice interval of 1:1 or 1:3 does not 
affect BOTELI's practice to improve the skill of rally 
groundstroke forehand tennis court. 

4. Discussion 
The results of this study have a correlation with the 

results of other studies because they have the same goal, 
namely increasing the results of forehand groundstroke 
strokes in tennis. Nevertheless, BOTELI has an advantage 
in terms of financial efficiency, effective in terms of 
training because in one training session hitting can be done 
quickly without waiting for the ball to be hit. So it will be 
faster to be skilled in playing. 

Low tennis performance due to mastery of technique 
relies on weak forehand groundstrokes. Rally groundstroke 
forehand is the most dominant basic technique used during 

tennis. Rally groundstroke forehand is one of the elemental 
punches among other punching techniques to get numbers 
and can be used to exploit the opponent's skills. This punch 
can also be used as a weapon to suppress the opponent and 
weaken the opponent's defense so that the technique of 
rally groundstroke forehand plays an essential role in 
playing tennis. Characteristics of the groundstroke 
performance of Australian Open Grand Slam tennis. Men 
Mean ± Forehand SD per game 4.75 ± 1.45, Backhands per 
game 4.13 ± 1.76. Women Mean ± SD Forehands per game 
5.22 ± 1.75, Backhands per game 4.55 ± 1.59, 
Forehand-backhand ratio (%) 1.24 ± 0.37- 1.22 ± 0.45 [35]. 
Most players prefer to hit a forehand rather than a 
backhand, so the direction to hit the forehand becomes 
more critical [36]. Forehand stroke is a fundamental skill in 
tennis, and its success rate significantly impacts the 
outcome of a match [37]. The difference in the magnitude 
of the error between a forehand stroke and a backhand 
stroke suggests that a forehand stroke is generally more 
accurate than a backhand stroke [15]. Rally forehand 
groundstrokes are used in forehand groundstroke tests to 
assess a tennis player's performance due to his dominance 
over other strokes in the rally [38]. In this context, it can be 
interpreted that the advantages of BOTELI practice are 
strongly related to the results of the student's rally 
groundstroke forehand skills, as more than half of all the 
shots hit in a regulation game of tennis are forehand 
groundstrokes. The forehand groundstroke was used five 
times more often than the backhand groundstroke in 
beginner and intermediate college tennis classes. This 
finding also corroborates [3]. Thus, in teaching the basic 
techniques of playing tennis, rally groundstroke forehand 
should be the main focus in addition to other tennis playing 
techniques. A tennis player's stroke and accuracy are 
affected by kinematic variables [39]. 

Table 1.  Rally groundstroke interval practice skill 1:1 

 Mean N Std. Deviation Std. Error Mean Correlation t Sig. Sig. (2-tailed) 

Pair 1 
Pretest B1 7.79 24 2.734 .558 

.153 -15.492 .476 .000 
Postest B1 27.79 24 6.136 1.253 

Table 2.  Rally groundstroke interval practice skill 1:3 

 Mean N Std. Deviation Std. Error Mean Correlation t Sig. Sig. (2-tailed) 

Pair 1 
Pretest B2 8.38 24 3.090 .631 

-.196 -17.382 .359 .000 
Postest B2 28.00 24 4.022 .821 

Table 3.  Comparison of groundstroke rally skills of 1:1 and 1:3 

Posttest Group N Mean Std. Deviation Std. Error Mean F t Sig. Sig. (2-tailed) 

B1 24 27.79 6.136 1.253 
8.203 -.139 .006 .890 

B2 24 28.00 4.022 .821 
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The results on the field showed that students who were 
tested with the Kemp-Vincent Rally Test in the initial test 
were shallow at 7.79 on average (3 lowest and 14 highest) 
and could not play tennis. However, after being trained 
rally groundstroke forehand using the BOTELI method 
with intervals of 1:1 and intervals of 1:3, with a practice 
dose of 300 strokes per exercise and every 20 strokes of 
rest then, the final test result is 27.79 on average (20 lowest 
and 40 highest), and students can already play tennis. The 
Kemp-Vincent Rally Test aims to classify students and 
assess achievements in playing skills as measured by rally 
ability in simulated tennis games [40]. In the 
Kemp-Vincent Rally Test, the students face off as in the 
game situation. The period is relatively short, and no 
special equipment or markings are required. The validity of 
the Kemp-Vincent Rally Test was found to be 0.84 for 
beginners and 0.93 for intermediate players when 
correlated with round-robin tournament rankings [40]. 

Teaching rally groundstroke forehand with the BOTELI 
method is one of the methods of progressively teaching 
rally groundstroke forehand skills with roped tennis ball 
aids. The method of teaching skills can progressively be 
defined as the process of learning complex skills by being 
broken down into simple exercises so that intervals of 
practice are required. Interval exercises are helpful to 
facilitate learning, so students will be interested in learning 
gradually and developing skills that suit the actual game 
situation. Taxonomy becomes a systematic tool for 
developing skills that match their performance abilities 
[41]. 

Teaching rally groundstroke forehand using BOTELI 
methods will be more efficient than other tennis teaching 
methods. One strappy tennis ball can be used for two 
people if the practice interval is one. If the practice interval 
is 1:3, then one roped tennis ball can be used for four 
people, so to teach 40 people, it is enough to use ten roped 
tennis balls. Another method of teaching tennis to teach 40 
people requires a minimum of 400 tennis balls. So that it is 
seen to compare the effectiveness of the use of tennis balls. 
More experienced coaches show greater awareness of 
applying measures relating to different equipment, 
methodologies, communication, and ball usage for each 
player [42]. The viewing position is 4 m from the 
projection screen. Sitting in the center of the projection 
screen, the first practice receives three balls and then 
officially begins to receive ten balls, i.e., five random shot 
balls in front and back [43]. The player hits as many as 75 
balls in practice to become accustomed to hitting the ball 
[44]. 

Teaching rally groundstroke forehand using the 
BOTELI method does not require a feeder, ball throwing 
machine, or a ballboy to pick up the ball. Increase 
consistency in groundstrokes, and the ball is fed by a 
ball-throwing machine (Pop-Lob Airmatic 104, France) at 
a constant speed (68.6 ± 1.9 km h−1) [45]. The player is 
instructed to hit the ball fed by the ball throwing machine 

in fixed inter-stimulus intervals [46]. We consider ball 
throwing by skilled tennis coaches to be more reliable ball 
bait [47]. A throwing machine can help improve the 
forehand's rally groundstroke by using 400 balls. 

In contrast, using ten BOTELI can increase the ability to 
rally groundstroke forehand 40 people. Moreover, it 
efficiently uses balls and feeders that can suppress 
financing to practice tennis. Another advantage is that 
teaching rally groundstroke forehand using the BOTELI 
method does not have to be done on the tennis court. It can 
be done in a spacious place of at least 4 x 10 meters, such as 
roads and cars, garages, gardens, and others. Other studies 
showed that training game simulations, such as rallies and 
various other tactical situations (offensive, neutral and 
defensive situations) using a ball-throwing machine (Pro 
Match Smart shot, Mubo, Gorinchem, Netherlands) were 
done on an indoor tennis court (hard court) and could not 
be anywhere [48]. 

5. Conclusions 
BOTELI exercises and interval exercises influence the 

improvement of rally groundstroke forehand skills in the 
game of court tennis. Basic rally groundstroke forehand 
technique exercises with BOTELI can be designed to 
develop ball feeling, ball control, and ball adjustment skills 
to develop reception and projection skills. Reception skills 
and projection skills are two skills that are very important 
and must be possessed in playing court tennis. BOTELI's 
contribution in practicing the basic technique of rally 
groundstroke forehand, namely, independent, easy, 
securing, fun, efficient time, place, and cost of training. 
The coach can practice the forehand skills of a tennis rally 
groundstroke of as many as 48 students in one practice 
session; each student reaches 300 strokes, using two fields, 
with two hours of practice. The research implications of 
this study are that it is more efficient in terms of finances, 
effective in terms of training debfab high repetitions so that 
it is quickly skilled in drill training. The suggestion for 
further research is for research to be conducted on the 
development of a BOTELI exercise model with the 
development of the length or shortness of the ball hook 
rope. 
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