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ABSTRACT

Forehand topspin is one of the most important offensive techniques in table ten-
nis, because it has a dominant role in controlling the game and determining the
outcome of the match. However, in the adolescent age group, especially athletes
who are still in the coaching stage, the ability to perform forehand topspin is often
not optimal, especially in terms of control and accuracy. This study aims to exam-
ine the effect of multiball training using non-dominant (left) hands on improving
forehand topspin accuracy in right-handed dominant adolescent table tennis ath-
letes. The research used a quasi-experimental one-group pretest-posttest ap-
proach. The sample consisted of 20 U-15 male athletes from Club Hebat Semarang,
selected through purposive sampling technique based on age and skill level. The
intervention was conducted for four weeks (May 9-June 4, 2025), as many as 12
sessions of left-handed multiball training with a duration of 60 minutes each, using
alinear progression model. The research instrument used a topspin accuracy test
with a validity of 0.44 and reliability of 0.63. Data analysis was conducted using
SPSS version 26. Levene's test showed homogeneous data (p = 0.387), and a
paired t-test showed a significant improvement between pretest and post-test
scores (mean score increased from 29.95 * 4.28 to 44.85 * 5.13; t = -7.786; df = 19;
p = 0.000; Cohen's d = 2.97). This improvement indicates a very large and practi-
cally meaningful training effect. Left-hand multiball training proved effective in
enhancing forehand topspin accuracy in right-dominant adolescent players.
Coaches integrate non-dominant hand drills at least three times a week as part of
the basic technique program to improve the bilateral coordination ability and of-
fensive stroke quality of young players.
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Table tennis is globally popular sport with ever-increasing participation at both

school and university levels (Nurhasana & Asmuddin, 2022). Table tennis can be practiced
by anyone, regardless of gender, age, male or female, young or old, everyone can do it
does not require a large place, the tools used are light and easy to obtain, the equipment
also varies so that it is affordable by all circles of society, this game can also be played at
any time, namely it can be played in the morning or at night (Pranata et al., 2024). Table
tennis doesn't require a lot of space, a bat, a ball, and a net (Sahabuddin et al., 2022). Table
tennis involves two or four players participating in each match (Wandasa Dharma et al.,
2021). Table tennis matches are usually played in regional and national championships as
well as events organized by educational institutions (Kadeira, 2021).

The basic techniques of table tennis that the grip, strokes, and footwork employed
in the game must be perfected (Subagja et al., 2020). Tennis at the table has the most dom-
inant attacking stroke, which is the forehand topspin technique, used to score points for
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attacking players (Ratna et al., 2023). Topspin forehand is also viewed as the most effective
stroke; it is a complex skill, and multi-joint movement performed in proximal to distal se-
quences, where several muscles work in different phases and different ways within a coor-
dinated kinematic series (Alkhawaldeh, 2022). At 34% of all strokes and 60% of all forehand
strokes, forehand topspin is the most common offensive stroke in table tennis. This
demonstrates how the forehand topspin stroke significantly affects match outcomes (Po-
dungge & Ibnu Haryanto, 2023). The technical skill of table tennis is one of the most crucial
factors that determine the level of players, especially in high-level performance (Xing et al.,
2022). The game of table tennis is one of the fastest sports, in which movement technique
(strokes and their combinations, footwork, etc.) is essential for reaching the championship
level (Barikkosz & Winiarski, 2025).

The attack-focused professional players and the great majority of the players who
participate in international competitions use the forehand topspin attack in order to im-
print speed and special effects to the ball, putting the adversary in difficulty and favoring
the increase of the chances to win the point (lordan et al., 2020). Accurate topspin execu-
tion plays a pivotal role in table tennis, allowing players to finely control the ball and dictate
the pace of the game. The ability to consistently deliver precise topspin strokes frequently
dictates match outcomes, especially in competitive settings (Haryanto et al., 2024). Top-
spin training is very important to understand how to do it (Irmawati, 2020), Topspin train-
ing requires directed, organized, and systematic coaching, as well as consistent practice
(Sudirman et al., 2024). Several training methods, including multiball drills, shadow prac-
tice, and return board use, have been recommended to improve topspin execution
(Syamsuddin et al., 2020).

Traditionally, coaching emphasizes the dominant hand in developing topspin tech-
nique. However, recent studies suggest that incorporating non-dominant hand training
(e.g., left-hand drills for right-hand dominant players) may enhance neuromuscular bal-
ance, cross-lateral coordination, and motor learning. In sports science, such cross-educa-
tion effects where training one limb can positively impact the other are well-documented,
yet remain underexplored in table tennis (Alkhawaldeh, 2022). Left-handed training may
provide untapped benefits to right-handed dominant players by improving proprioception,
bilateral coordination and kinesthetic awareness, ultimately leading to better topspin con-
trol. Despite these possibilities, little empirical evidence exists to validate this approach in
racquet sports, especially at the specific skill level (Tousi et al., 2017).

To get maximum results in achieving achievements, it is necessary to pay attention
to table tennis, starting from physical conditions, techniques, tactics, and mental, as well
as other supporters ranging from interest, talent, and motivation in sports (Zafira et al.,
2024). Performance sports are intended to improve athletes' abilities and potential (Setya-
wan et al., 2024). Coaching requires an organization that can develop athletes into reliable
athletes, in addition, there are also facilities and infrastructure along with supporting tools
or facilities that support the enthusiasm of each athlete (Harahap & Nugroho, 2024). In
order to get optimal performance in the Table Tennis championship, it requires good phys-
ical condition so that an athlete can reach the peak of his performance in a match
(Tumaloto et al., 2024). This, this study aimed to investigate the effectiveness of left-
handed training on topspin technique accuracy in right-handed dominant table tennis play-
ers.
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METHOD

This study uses the one-group pretest-post-test quasi-experimental method. Experimental
research is a type of research aimed at finding causal relationships between independent
and dependent variables, where the independent variable is deliberately manipulated and
modified by the researcher (Abraham & Supriyati, 2022). The sample consisted of 20 male
U-15 athletes from Club Hebat Semarang, all identified as right-hand dominant. Participants
were selected using purposive sampling based on age and skill level.

The type of research
A one-group pre-test post-test quasi-experimental approach was used in this study
to assess how left-hand training affected the accuracy of forehand topspin.

The time and location

This research was conducted at the Table Tennis Club in Hebat Semarang served as
the site of this study., Central Java. Conducted 12 times over 4 weeks, using a linear training
model. Starting from May 9, 2025, until June 4, 2025.

The goals or target

To determine whether there is a significant improvement with multiball training using
the left hand on right-handed table tennis players in terms of topspin results. The purpose
of the training is to determine that there is no significant difference in the way training is
initiated using the more dominant body parts. However, with the less dominant body parts,
such as the left hand or left foot, both can learn in the same way.

Research procedures

Pre- and post-tests were conducted under standardized conditions. Prior to testing,
participants underwent a 15-minute warm-up. During each test, 20 topspin shots were per-
formed and evaluated by trained scorers. Athletes participated in 12 training sessions over
four weeks (3 sessions/week). The intervention involved structured multiball training per-
formed exclusively with the non-dominant (left) hand. Each session lasted 60 minutes and
followed a linear progression model.

Instruments

The accuracy of forehand topspin was measured using a test developed by (Dwi
Meilinda et al., 2022) with a reported validity of 0.44 and reliability of 0.63. Participants
attempted to direct 20 topspin shots into designated target zones, with scores ranging
from 2-5 points per shot based on placement accuracy.

Data collection techniques

Two testing phases were used in this study's data collection methodology. The first
stage is the initial data collection (pre-test) conducted before the training program begins.
This pre-test uses a forehand topspin accuracy test to assess the athletes' initial skill level.
After four weeks of multiball training treatment, the second stage was conducted with a
post-test using the forehand topspin accuracy test to assess the improvement in the ath-
letes' skills. Both tests were conducted at the Hebat Table Tennis Club in Semarang, Central
Java.
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Data analysis techniques

Data were analysed using SPSS version 26. Normality and homogeneity were evalu-
ated using the Shapiro-Wilk and Levene tests. To identify significant changes between the
pre- and post-test findings, a paired-samples t-test was employed (a = 0.05) (Akhiroh &
Yudhistira, 2025)

RESULTS AND DISCUSSION

Findings

The findings of this study have been obtained and presented in a table with data calcula-
tions including mean, standard deviation, maximum, and minimum values from the pretest
and post-test analysis as follows:

Table 1. Descriptive Statistics of Forehand Topspin Accuracy
Pretest Forehand Topspin  Posttest Forehand Topspin

N Valid 20 20
Missing 0 0
Mean 29.95 44.85
Median 29.00 43.00
Std. Deviation 7.395 8.468
Range 35 33
Minimum 20 34
Maximum 55 67

The forehand executed in 20 trials produced a minimum score of 20, a maximum
score of 55, an average of 29.95, a median of 29.00, and a standard deviation of 7.395, ac-
cording to the findings of the pretest statistical computations. The forehand results from
20 trials, on the other hand, were obtained using the post-test static computation. The
findings showed a minimum score of 34, a maximum score of 67, an average of 44.85, a
median of 43.00, and a standard deviation of 8.468.

Table 2. Normality Test of Pretest and Post-test Forehand Accuracy Topspin

Shapiro-Wilk
Statistic df Sig.
Pretest Forehand topspin .818 20 .002
Posttest Forehand topspin .916 20 .082

a. Lilliefors Significance Correction

The pre-test sig value was 0.002, which was determined by the Shapiro-Wilk tech-
nique results of the normalcy test. In the meantime,.082 was the post-test sig value. The
Shapiro-Wilk technique concludes that the pretest and post-test scores are regularly dis-
tributed because the significant values of both datasets are higher than 0.05.

Table 3. Homogeneity Pre-test and Post-test Accuracy of Forehand Topspin

Levene Statistic df1 df2 Sig.

Re- Based on Mean .764 1 38 .387

sults Based on Median .582 1 38 .450

Based on Median and with .582 1 37.891 .450
adjusted df

Based on trimmed mean .749 1 38 .392
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Table 3 Levene’s Test confirmed data homogeneity (p = 0.387). Therefore, since all
are homogeneous, the data analysis can proceed with the t-test 2 (paired sample t-test).

Table 1. Paired Samples T-Test Pretest and Post-test of Forehand Topspin Accuracy

Sig. (2
Paired Differences t df tailed)
95% Confidence In-
Std.  Std. Er- terval of the Differ-
Devia- ror ence
Mean tion Mean Lower  Upper
Pair1 Pretest Forehand -14.900 8.559 1.914 -18.906 -10.894 -7.786 19 .000

topspin - Posttest
Forehand topspin

Table 4 of the "Paired Samples T-Test" output above shows that the average results
of the forehand topspin pretest and post-test among table tennis athletes differ signifi-
cantly, with a sig (2-tailed) value of 0.000 < 0.05.

Discussion

The findings confirm that left-hand training can positively influence forehand top-
spin performance in right-handed players. This aligns with previous research emphasizing
the role of non-dominant limb training in enhancing neuromuscular control and movement
precision (Winiarski et al., 2021) which states that importance of the non-dominant hand
in stability and movement coordination during forehand topspin stroke.

The improvement observed may be attributed to the motor learning principle that
novel and challenging stimuli, such as using the non-dominant hand, foster new neural ad-
aptations. Additionally, the structured multiball training provided repetitive, focused prac-
tice, known to enhance stroke precision and consistency (Setiawan & Andrijanto, 2019). A
well-organized and structured training program will succeed if everything supports the
achievement of the athlete's performance; varied and structured training methods can sig-
nificantly enhance technical skills in young athletes (Lazim et al., 2018). Table tennis
achievements cannot be attained speculatively, but must be achieved through intensive
training with the correct training program (Dwi Meilinda et al., 2022). If a player wants to
perform basic table tennis strokes correctly, smoothly, and successfully, whether it is an
attacking stroke or a defensive stroke (Hendrawan et al., 2022). The study highlights the
importance of varied, progressive training methods to improve youth athletes' technical
competencies. The manual multiball method is very good for improving the accuracy of
forehand drive shots (Muh. Gaus Isnandar Jamaluddin, 2022).

Shot accuracy serves the dual purposes of finishing a game (rally) or earning a win-
ning point by forcing the opponent to run in order to reach the ball that is far out of reach
(opening the side court) (Budi et al., 2020). The multiball training method is the training
technique utilized to increase the forehand topspin shot's accuracy, according to the find-
ings that have been described (Ratna et al., 2023). It can be concluded that this topspin is
very effective in scoring points (Khairi et al., 2022). The training method applied is the
multiball training method has its own characteristics in the application of its steps, then in
its application the training method also has an influence on improving table tennis fore-
hand drive skills (Erlangga et al., 2022).

CONCLUSION
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This study demonstrates that left-hand multiball training significantly enhances forehand
topspin accuracy in right-hand dominant U-15 table tennis players. The results support in-
corporating non-dominant limb exercises into technical training regimens to stimulate bi-
lateral motor coordination and performance adaptation.

Practical Implications: Coaches are encouraged to integrate non-dominant hand drills
into regular practice sessions as a strategy to improve symmetry, coordination, and overall
stroke accuracy in young athletes.
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