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reaction test (catch-only). Data analysis techniques and independent sample t-test
with a significance level of 0.05. the results showed an improvement in the
accuracy of forehand drive strokes after the intervention in both groups. Statistical
analysis revealed a significant difference between the effects of throw-catch and
catch-only training (p < 0.05). furthermore, throw-catch training was found to be
more effective in improving forehand drive accuracy compared to catch-only

training.
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INTRODUCTION

Table tennis is a sport that demands a high level of physical ability, technique, and
coordination. One of the most important basic techniques in this game is the forehand drive,
which serves as the primary attack for controlling the game (Zagatto et al., 2018). The accuracy
of the forehand drive is an important indicator of an athlete's performance because it is
related to the ability to consistently direct the ball to the desired target.

Eye-hand coordination is the main factor influencing hitting accuracy in racket sports.
According to (Magill, 2007), eye-hand coordination is the ability to precisely integrate visual
information with motor movements. In the context of table tennis, this ability allows athletes
to accurately respond to the direction and speed of the ball, resulting in effective strokes.

Coordination exercises such as throw-catch and catch-only are widely used methods to
improve these skills. Throw-catch exercises involve repeatedly throwing and catcing a ball,
improving movemonet synchronization and timing (Harsono, 2018). Meanwhile, catch-only
exercises emphasize reaction speed to visual stimuli (Schmidt, R. A., & Lee, 2011). Previous
research has shown that hand-eye coordination training significantly improves technical skills
in table tennis (M., 2020). However, research directly comparing the effectiveness of throw-
catch and catch-only training on forehand drive accuracy is limited.

Furthermore, training specifity is an important principle in sports science, suggesting
that exercises that closely resemble actual game situation tend to produce better performance
outcomes (Bompa & Buzzichelli, 2019). Therefore, understanding which training method
provides greater transfer to real-game performance is essential for coaches in designing
effective training programs.

Throw-and-catch drills are coordination exercises that involve repeated throwing and
catching movements to improve the synchronization between visual perception and motor
responses. This type of exercise is considered effective in improving hand-eye coordination,
reaction time, and movement control, all of which are important components of table tennis
performance. According to (Suisdareni & Tomoliyus, 2021), coordination-based exercises can
improve athletes’ responsiveness and precision in executing technical skills during matches.
In table tennis, catch-and-throw exercises help athletes adapt more effectively to the
direction, speed, and placement of the ball, thereby supporting the development of accuracy
in the forehand drive.

Meanwhile, ball-catching drills primarily focus on reaction speed and the ability to
respond quickly to visual stimuli. These drills emphasize an athlete’s readiness and reflexes
when receiving a moving object, which is a crucial aspect in high-speed sports such as table
tennis. (Mu’ammar, 2017)explain that reaction-based drills contribute to motor learning by
improving the efficiency of sensory processing and movement execution. Although catching
drills alone can improve reaction ability, their movement patterns are less specific to actual
stroke techniques compared to toss-and-catch drills. Therefore, differences in training
characteristics can result in different impacts on forehand drive performance.

Previous research has also shown that coordination training and motor-perceptual
training have a positive impact on table tennis technical skills. A study conducted by (Safari et
al., 2017) explains that eye-hand coordination exercises can improve table tennis athletes’
forehand drive skills. Additionally, (Rehabilitation, 2020) state that motor perception exercises
can enhance stroke technique performance by improving visual responses and movement
control more effectively.

Based on this background, this study aims to analyze the effect of throw-catch and
catch-only training and compare the effectiveness of both on the accuracy of forehand drive
strokes in table tennis athletes.

METHODS

This study used a quantitative approach with a quasi-experimental design with a two-
group pretest-posttest design. This design was used to determine the effect of different
treatments on improving forehand drive accuracy by comparing the results before (pretest) and
after (posttest) the treatment in two groups (Fraenkel, J. R., Wallen, N. E., & Hyun, 2012). The
research was conducted at the PTM Gesit Banjarnegara table tennis club in Purwanegara
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District, Banjarnegara Regency. The study lasted approximately three weeks, from February 16,
2026, to March 5, 2026.

The population in this study was all 16 table tennis athletes from PTM Gesit Banjarnegara.
The sampling technique used purposive sampling, which is a sampling technique based on
certain considerations in accordance with the research objectives (M.Kep et al., 2024). The entire
population was sampled and then divided into two groups, each consisting of 8 athletes: the
throw-catch training group and the catch-only training group.

A forehand drive accuracy test developed by (Alamsyah & Tomoliyus, 2021) was used to
measure athletes' forehand drive accuracy. The instrument has been used in previous studies
on table tennis performance and was specifically designed to assess the accuracy of forehand
drive strokes. Therefore, the instrument was considered valid in content and appropriate for
evaluating forehand drive accuracy in table tennis athletes.

The throw-and-catch drill involves repeatedly throwing and catching a ball 10 times in a
single set. Each repetition consists of a complete cycle of throwing and catching the ball.
Meanwhile, the specialized catching drill involves catching 10 balls in a single set, during which
athletes focus on reacting to and catching incoming balls as quickly and accurately as possible.
Both training protocols were consistently implemented throughout the intervention period. The
throw-and-catch drills consisted of 3 sets of 10 throws, while the catching-only drills consisted
of 3 sets of 10 catches, with a 1-minute rest period between each set. This training program was
conducted three times a week for three weeks.

A skills testdeveloped by Tomoliyus (2012) in the study (Faris et al., 2022) was used as a
research tool to measure the accuracy of the forehand drive. The athletes’ accuracy in hitting a
predetermined target was measured using this tool. The tool used to check how accurate fore-
hand drive strokes are in table tennis is called the forehand and backhand drive accuracy test,
which was created by (Tomoliyus et al., 2017). This tool has been checked and shows a very high
level of content validity with a Content Validity Ratio (CVR) of 0.99. It also has a very high relia-
bility score of 0.96, meaning it is dependable for measuring how accurately players perform
strokes in table tennis games.

A pretest to ascertain the initial forehand drive accuracy of the complete sample was the
first step in the research instrument utilized to measure the study procedure. After that, for the
course of the trial, each group received various therapies. While the second group received
catch-only training, the first group received throw-catch training. A posttest was given to gauge
improvements in forehand drive accuracy following the completion of the whole training
program.

Parametric statistical testing was the method of data analysis employed. Each group’s
pretest and posttest results were compared using the Paired Sample T-test, and the effects of
the two training approaches were compared using the Independent Sample t-test. A
significance level of 0.05 was used for testing (Ghozali, 2018).

Throw-and-Catch Catch-Only
Drill Practice

Improved Hand-Eye
Coordination and

Increased Speed

Improving Forehand
Accuracy

Figure 1. Framework Of Thingking

1078



Journal of Physical Education, Sport, Health and Recreation 15 (2) (2026)

RESULTS AND DISCUSSION

The results of the study showed that there was a change in the value of forehand drive
strokes in table tennis athletes after being given treatment in the form of throw-catch and catch-
only training. Descriptively, most athletes experienced an increase in scores on the post-test com-
pared to the pre-test, although there were some athletes who did not experience any changes or
even experienced a decrease. This indicates that the training provided has contributed to improv-
ing abilities, especially in the aspect of eye-hand coordination which plays an important role in
hitting accuracy. This finding is in line with the motor learning theory put forward by (Schmidt, R.
A., & Lee, 2011), which states that motor skills can improve through practice involving repeated
sensory and movement coordination.

The results of the normality test using Shapiro-Wilk showed that all data were normally
distributed (Sig. > 0,05), so that meets the requirements of parametric statistical analysis. In ad-
dition, the homogeneity test using Levene’s Test shows that the data variance between groups is
homogeneous (Sig. = 0,635 > 0,05), which means that both groups have comparable characteristics
for further testing.

These findings are supported by the research of (Alamsyah & Tomoliyus, 2021), which ex-

plains that hand-eye coordination and reaction speed have a significant relationship with the
accuracy of table tennis strokes. Training that combines these two aspects will help athletes im-
prove the consistency and accuracy of their strokes during gameplay.
Meanwhile, the catch-only group yielded a significance value of 0.451(>0.05), indicating no signif-
icant improvement between pre-test and post-test scores. Although some athletes showed im-
provements descriptively, these changes were not statistically significant. This may be because
catch-only training emphasizes reaction time without directly incorporating stroke movement
patterns. Consequently, the application of training to improve forehand drive technique skills was
less effective.

Based on the results of the independent samples t-test, a significance value of 0.016
(<0.05) was obtained, indicating a significant difference in effectiveness between the two training
methods. The throw-catch training group proved more effective than the catch-only group in im-
proving the accuracy of the forehand drive stroke. These results indicate that training that in-
volves active movement coordination and simulates real game situations has a greater impact on
improving athletes’ technical skills.

A study (Garuda et al., 2026) explains that hand-eye coordination and reaction speed are
key components of a successful table tennis stroke. The better an athlete’s coordination, the
higher the accuracy of their strokes. Therefore, coaches may consider using throw-catch drills as
an effective alternative training method to improve basic table tennis techniques, particularly the
forehand drive.

Table 1. Results of the Forehand Drive Accuracy Test

Name Pre-Test Post-Test Difference (A) Information
Sample 1 96 106 10 Increase
Sample 2 68 73 5 Increase
Sample 3 86 102 16 Increase
Sample 4 92 98 6 Increase
Sample 5 112 120 8 Increase
Sample 6 104 103 1 Decrease
Sample 7 100 101 1 Increase
Sample 8 81 83 2 Increase
Sample 9 80 85 5 Increase
Sample 10 104 96 8 Decrease
Sample 11 87 78 9 Decrease
Sample 12 79 81 2 Increase
Sample 13 93 88 5 Decrease
Sample 14 920 94 4 Increase
Sample 15 59 59 0 Stagnan
Sample 16 70 69 1 Decrease
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Table 2. Normality Test
Variable Group Statistic Sig

Pre-test 1 .987 .988
2 .986 .986
Post-test 1 .928 495
2 .951 .718

Based on the results of the Shapiro-Wilk Normality Test, the significance value for all variables
was greater than 0.05 (Sig. > 0.05). Thus, it can be concluded that the pretest and posttest data
were normally distributed.

Table 3. Homogenety Test

Levene Statistic Sig.

Value Based on Mean .230 .635
Based on Median 226 .638

Based on Median and with adjusted df 226 .638

Based on trimmed mean .230 .635

Based on the results of the homogeneity test using Leven's Test, a significant value of 0.635 > 0.05
was obtained, so it can be concluded that the data variance between the experimental group and
the control group is homogeneous.

Table 4. Paired Sample T-test (Group 1)

t Sig. (2-tailed)
Pair1 Throw-Catch -3.028 .019
Catch-Only

Based on the results of the Paired Sample T-test in group 1, a significance value of 0.019 (<0.05)
was obtained, thus concluding that there was a significant difference between the pretest and
posttest scores. The average score indicated an increase in results after treatment, thus indicating
that the training provided significantly improved the athletes’ abilites.

Table 5. Paired Sample T-test (Group 2)
t  Sig. (2-tailed)
Pair1 Throw-Catch -798 451
Catch-Only

Based on the results of the Paired Sample T-test in group 2, a significance value of 0.451 (>0.05)
was obtained, so it can be concluded that there is No. significant difference between the pretest
and posttest scores. Thus, the treatment given did not have a significant effect on increasing the
results.
Table 6. Independent t-test
Leven’s Test for Equality of Variences t  Sig. (2-tailed)
gain Equal Variances assumed 2.729 .016
Equal variances not assumed 2.729 .016

Based on the results of the independent sample t-test, a significance value of 0.016 (<0.05)
was obatained, so it can be concluded that there is a significant difference between the two groups.
Thus, the treatment given to the two groups had different levels of effectiveness, where one
training method proved to be more effective than the other method.

The findings of this study suggest that throw-catch training can be used as an effective
complementary exercise for improving forehand drive accuracy in table tennis athletes. Given its
significant effect on performance improvement (p = 0.019; p < 0.05), coaches are encouraged to
systematically incorporate toss-and-catch drills into their weekly training programs. This exercise
can be performed during warm-ups or the coordination training phase for approximately 10-15
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minutes per session, two to three times a week. Athletes can perform 3-4 sets of 10 catch-and-
throw repetitions before proceeding to forehand drive stroke technique drills. This approach is
supported by motor learning theory, which states that skill mastery improves when training
integrates perceptual information with the execution of coordinated movements (Schmidt & Lee,
2011). Additionally, the principle of training specificity states that exercises closely resembling
actual sports movements yield greater transfer effects on performance (Bompa & Buzzichelli, 2019).

The throw-and-catch training group showed a more significant improvement compared to
the group that performed only catching exercises. A paired t-test on Group 1 yielded a p-value of
0.019 (p < 0.05), indicating that throw-and-catch training significantly improved forehand drive ac-
curacy. These results can be explained by the characteristics of the exercise itself, which simulta-
neously combines visual tracking, hand-eye coordination, timing, and active ball control. These
movements closely resemble the actual execution of a forehand drive in a table tennis match.
Based on the principle of training specificity proposed by (Bompa & Buzzichelli, 2019), training
programs that simulate actual game situations tend to provide a greater transfer effect on athletic
performance. Therefore, catch-and-throw drills allow athletes to adapt more effectively to the di-
rection, speed, and placement of the ball during play.

In addition, catch-and-throw drills also stimulate neuromuscular coordination and im-
prove sensorimotor integration. Athletes are not only required to react to visual stimuli but also to
coordinate upper-body movements accurately and continuously. These findings align with re-
search conducted by (Susetyorini, ). T., Rahayu, T., & Rahayu, 2019), who reported that eye-hand
coordination exercises significantly improved forehand drive skills in table tennis athletes. Simi-
larly, (Rehabilitation, 2020) stated that perceptual-motor exercises enhance stroke performance
by improving movement control and the efficiency of visual responses.

Overall, the findings demonstrate that training specificity and movement integration play
important roles in enhancing technical skills in table tennis. Exercises involving active coordination
and realistic movement patterns provide greater performance benefits compared to drills focusing
solely on reaction ability. Therefore, the implementation of throw-catch training may contribute
significantly to improving athlete performance and technical effectiveness during competitive play.

CONCLUSION

This study aimed to determine the effect of throw-catch and catch-only training methods
on the accuracy of forehand drive strokes in table tennis athletes and to compare the
effectiveness of both methods. Based on the results of the analysis, it can be concluded that both
training methods contributed to changes in forehand drive accuracy; however, their effects
differed in significance. The paired sample t-test showed that the throw-catch training method
had a significant effect on improving forehand drive accuracy, as indicated by a significance value
of 0.019 (p < 0.05). in contrast, the catch-only training method did not show a significant effect,
with a significance value of 0,451 (p > 0.05).

Furthermore, the independent sample t-test revealed a significant difference between the
two training methods (p = 0.016 < 0.05), indicating that the level of effectiveness between the
groups was not the same. The results demonstrate that the throw-catch training method is more
effective than the catch-only method in improving the accuracy of forehand drive strokes. In
conclusion, training programs that involve coordinated movement patterns and active ball
control, such as throw-catch exercises, are more beneficial in enhacing forehand drive accuracy.
Therefore, coaches are recommended to incorporate throw-catch training into practice sessions
to optimize athletes’ performance in table tennis.
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