
 
 
 
 

JOSSAE (Journal of Sport Science and Education) |  Volume 10  |  Nomor 2  |  2025  |  42 - 49                                  
                                                                                                                                          

42 

 
JOSSAE	(Journal	of	Sport	Science	and	Education)	

 OPEN ACCESS 
                                                                                                                            E-ISSN Online: 2548-4699 

http://journal.unesa.ac.id/index.php/jossae/index 
                                                                                                          http://dx.doi.org/10.26740/jossae.v10n2.p42-49 

 

The Role of Concentration and Flexibility in Enhancing Topspin 
Stroke Accuracy among Table Tennis Players 
Jeki Haryanto1ABDE *, Friski Amra2ABE, Naluri Denay3ABE, Eri Barlian4AD Masrun5AD, Gusri6AD, Yendrizal7AD, Mert 
Isbilir8AD 
1,2,3,4,5,6,7 Universitas Negeri Padang, Indonesia 
8 Democritus University of Thrace, Greece 
 
*Authors’ Contribution: A – Study design; B – Data collection; C – Statistical analysis; D – Manuscript Preparation; E – 
Funds Collection 
 
Correspondence: jekiharyanto@fik.unp.ac.id 
Received: 20 Sep 2025   Accepted: 5 Jun 2026   Published: 5 Jun 2026 
 
Abstract 
Topspin stroke accuracy is a critical determinant of performance in table tennis, as it enables players to control 
ball placement and gain tactical advantages during competition. Although previous studies have identified the 
importance of cognitive and physical factors in sport performance, limited research has simultaneously 
examined the contributions of concentration and flexibility to topspin stroke accuracy. Therefore, this study 
aimed to investigate the relationships between concentration, flexibility, and topspin stroke accuracy among 
table tennis players. A cross-sectional correlational design was employed involving 62 table tennis players aged 
20–23 years. Concentration was assessed using the Concentration Grid Test, flexibility using the Sit-and-Reach 
Test, and topspin accuracy using a standardized topspin accuracy test. Data were analyzed using Pearson 
correlation. The results revealed significant positive correlations between topspin accuracy and concentration 
(r=0.774, p<0.001) as well as flexibility (r=0.604, p<0.001). In conclusion, concentration and flexibility were 
significantly associated with topspin stroke accuracy, with concentration showing the strongest relationship. 
These findings suggest that both psychological and physical factors should be considered in training programs 
aimed at improving topspin performance in table tennis players. 
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1. Introduction 

Table tennis has long been considered one of the fastest and technically demanding racket sports. In 
this sport, athletes need to combine exceptional speed, accuracy and tactical awareness for 
competition. In contrast to many other sports, the nature of table tennis revolves around the quick 
exchange. Table tennis rallies often unfold within fractions of a second, requiring players to respond 
to high-speed balls with varying and unpredictable spin characteristic (Noor et al., 2025). These 
properties create an environment where players not only respond quickly to the direction of the ball, 
but also predict, jump and rotate speed before crossing the network. Consequently, the ability to 
anticipate ball trajectory and opponent actions becomes essential, as even minimal delays in response 
may result in missed opportunities and unforced errors. As a result, athletes need to refine a complex 
set of skills that integrate physical speed, technical accuracy and cognitive sharpness, allowing them to 
achieve accurate and effective returns under the most challenging conditions (Na, 2025). Among the 
various technical skills in table tennis, stroke accuracy represents a critical determinant of successful 
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performance because it directly influences ball placement, tactical control, and point-winning 
opportunities. In contemporary competitive play, the topspin stroke has become one of the most 
frequently utilized offensive techniques due to its ability to generate both speed and spin while 
maintaining control over ball trajectory. 

Basic techniques such as shots, services, and returns are often considered the basis for table success, 
as the correct execution of these elements directly determines the possible outcomes of the game flow 
and match. Each rally unfolds with the possibility of changing dynamics. In other words, mastering 
the most basic skills can create a critical competitive advantage. However, technical implementation 
alone cannot guarantee success (Chen et al., 2025). Game speed requires players to expand their focus 
beyond the mechanics and involve strategic thinking at a higher level. This includes reading your 
opponent's position, expectation of tactical intent, and planning appropriate pre-counter structures. 
In this context, concentration becomes a non-negotiable attribute that acts as a mental anchor that 
allows players to maintain the ball's trajectory and its wider game plane (Haryanto et al., 2025). The 
ability to maintain sharp focus allowed athletes to photograph accessible areas of the table, forcing the 
enemy in defensive positions, increasing the odds of scores (Behaein et al., 2025). 

Topspin strokes are widely utilized by professional table tennis players in modern competition because 
they generate high ball speed and spin, making it more difficult for opponents to anticipate and control 
the ball effectively (Barchukova et al., 2025). The successful execution of a topspin stroke is influenced 
not only by concentration and timing but also by an athlete’s flexibility. Flexibility enables a greater 
range of motion in the trunk, shoulder, and wrist joints, allowing players to perform topspin 
movements with better biomechanical alignment and movement control. A greater range of motion 
facilitates smoother body rotation and more efficient transfer of force throughout the kinetic chain, 
which contributes to a more stable and coordinated stroke execution (Lin et al., 2025). In addition, 
enhanced flexibility may improve an athlete’s ability to consistently position the racket at the optimal 
angle and contact point during ball impact. As a result, athletes with better flexibility are more likely 
to achieve precise ball placement and maintain the accuracy of their topspin strokes during competitive 
play (Zhan & Cui, 2023). 

Table tennis accuracy issues are especially important. This is because even the strongest or fastest 
strokes may not achieve competitive advantage without the ability to place the ball accurately. Athletes 
who were instructed to concentrate on both destination and ball showed a significant improvement 
in stroke accuracy than those concentrated solely on grip. This finding highlights the central role of 
attentional focus in refinement of stroke accuracy, suggesting that psychological strategies can 
complement physical training in wise ways (Łuba-Arnista et al., 2025). Similarly, empirical evidence 
from training studies strengthened the relationship between physical state and accuracy. For example, 
experiments using elastic bands in training showed significant improvements in topspin accuracy in 
athletes containing exercise based on routine resistance (Nikolakakis et al., 2020). This improvement 
is attributed to improved muscle coordination and physical control, demonstrating how targeted 
training methods directly affect technical outcomes. 

Previous studies have shown that both cognitive factors, such as concentration, and physical factors, 
such as flexibility, contribute to sports performance. However, existing research has largely examined 
these factors separately, and limited evidence is available regarding their combined relationship with 
topspin stroke accuracy in table tennis. Therefore, this study aims to investigate the relationship 
between concentration, flexibility, and topspin stroke accuracy among table tennis players. By 
integrating psychological and physical factors within a single framework, this study seeks to provide a 
more comprehensive understanding of the determinants of topspin accuracy. The findings are 
expected to contribute to both theory and practice by offering insights that may assist coaches in 
designing more effective training programs to improve topspin performance. 
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2. Method 

It is a cross sectional study involving 62 participants that were recruited using purposive sampling 
from university table tennis courses. Inclusion criteria were: (a) aged 20–23 years, (b) actively 
participating in table tennis training for at least six months, and (c) possessing basic proficiency in 
topspin stroke execution. Participants with recent musculoskeletal injuries or medical conditions 
affecting physical performance were excluded from the study. Their ability to perform topspin 
techniques can be categorized in the medium category and still cannot do like professional athletes. 
All participants were informed in advance about the data collection plan to be carried out, the purpose 
of the research, and its theoretical and practical benefits, they had also expressed their willingness to 
become participants in this study. The researcher provides an overview of the steps of data collection 
that will be carried out and provides examples and opportunities for each participant to reach first 
before the actual data collection is carried out. They were also asked to warm up before the test was 
carried out. 

Topspin stroke accuracy was assessed using a standardized instrument that has demonstrated 
acceptable validity and reliability in previous research (Haryanto et al., 2023). Participants performed 
ten topspin strokes directed toward a predefined target area located on the opposite side of the table. 
A trained feeder delivered standardized balls from the center position at 3-second intervals to ensure 
consistency across participants. Each successful stroke was evaluated according to the scoring criteria 
established by Haryanto et al. (2023), with scores ranging from 0 to 3 points based on the accuracy of 
ball placement. A score of 0 was assigned when the ball failed to land on the table surface. The total 
score obtained from the ten trials was used as the indicator of topspin accuracy. 

Concentration was assessed using the Concentration Grid Test developed by Harris and Harris (1984), 
which is designed to evaluate an individual's ability to sustain attention and process visual information 
efficiently under time constraints. The test consisted of a 10 × 10 grid containing randomly arranged 
two-digit numbers from 00 to 99. Participants were instructed to identify and mark the numbers 
sequentially in ascending order within a specified time limit. The total number of correctly identified 
numbers was recorded as the concentration score, with higher scores indicating better concentration 
ability. 

Flexibility was assessed using the Sit-and-Reach Test, a widely used measure of hamstring and lower-
back flexibility in physical fitness research (Ashok, 2008). Although topspin performance primarily 
involves trunk and upper-body movement, the sit-and-reach test was selected as a general indicator 
of flexibility because it reflects the functional range of motion required for coordinated body 
movement during stroke execution. During the assessment, participants sat barefoot on the floor with 
their legs fully extended and their feet placed flat against a standardized sit-and-reach box. Testers 
ensured that both knees remained fully extended throughout the procedure. Participants slowly 
reached forward with both hands overlapping and palms facing downward, extending as far as 
possible along the measurement scale. Following three familiarization attempts, one recorded trial was 
performed and held for at least 2 seconds. Scores were recorded according to standard procedures, 
where a score of zero indicated that the fingertips reached the toes, negative values indicated that the 
fingertips did not reach the toes, and positive values indicated that the fingertips extended beyond the 
toes. 

Descriptive statistics have been calculated and specified as the mean with standard deviation. The 
normal distribution of key variables was validated using a Z-score of skewness and Kurtosis <. 3.29 
(Mishra et al., 2019). The association between topspin accuracy and concentration and flexibility was 
first examined by Pearson's correlation analysis. Correlation coefficients between 0.3 and 0.5 were 
considered by moderate strength, whereas correlation coefficients above 0.5 were considered strong 
(Cohen, 2013). Subsequently, linear regression was used to examine the combined association of 
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concentration, and flexibility with topspin accuracy. All statistical analyses were conducted with SPSS 
29.0 (IBM, Armonk, NY, USA) for the total sample and separately for male and female participants 
with a statistical significance at p < 0.05. 

3. Result  

This study involved 62 participants, with 64.5% being male and 36.5% female. There was no 
significant difference between the ages of male and female participants. However, male participants 
were taller than female participants (p < 0.05), and male participants were heavier than female 
participants (p < 0.01). 

BMI analysis of the female players showed that they were within the normal range, but three male 
participants were found to be obese. Despite these variations in body composition, performance 
outcomes showed little divergence between sexes, as concentration, flexibility, and topspin accuracy 
yielded comparable results across groups. 

Table 1. Descriptive characteristics for the total sample and separately for male and female 
participants 

 Total Sample Male  Female  
Age (years) 21.3 ± 1.1 21.4 ± 1.2 21.0 ± 0.8 
Height (cm)* 159.4 ± 5.8 160.7 ± 5.9 157.0 ± 4.8 
Weight (kg)** 55.1 ± 6.0 57.1 ± 6.2 51.4 ± 3.4 
BMI (kg/m²)** 21.6 ± 1.4 22.1 ± 1.6 20.8 ± 0.6 
Concentration (score) 14.6 ± 4.8 14.2 ± 5.2 15.2 ± 4.0 
Flexibility (cm) 6.4 ± 3.5 6.4 ± 3.7 6.5 ± 3.2 
Topspin accuracy (points) 18.6 ± 3.3 18.6 ± 3.4 18.6 ± 3.1 

Data is presented in mean ± SD 
*sex difference at p < 0.05; ** sex difference at p < 0.01 

From several variables analyzed, it was found that the accuracy of topspin shots had a strong 
correlation with concentration and a fairly strong correlation with player flexibility. Both were 
statistically significant (p < 0.01). In addition, statistical analysis based on gender showed that their 
levels of concentration and flexibility had a strong correlation with topspin accuracy (p < 0.01). In 
addition, concentration itself showed a robust link with flexibility (p < 0.01).  In contrast, the pattern 
was less pronounced among females: concentration emerged as the only factor strongly related to 
topspin accuracy (p < 0.01), whereas its associations with flexibility were not statistically significant.  

Table 2. Association between topspin accuracy, concentration, and flexibility 

 Concentration Flexibility 
Topspin Accuracy 0.774 ** 0.604 ** 

Male only 0.827 ** 0.771 ** 
Female only 0.656 ** 0.211 

Concentration  0.593 ** 
Male only  0.766 ** 
Female only  0.118 

** p < 0.01 

Although the correlates of topspin accuracy were significantly related to one another, the regression 
analysis revealed no issues of multicollinearity, as indicated by VIF values below 3 and tolerance levels 
exceeding 0.35. When all three predictors were entered into the initial model, they jointly accounted 
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for 63.8% of the variance in topspin accuracy. Within the full sample, concentration and flexibility 
emerged as the most influential variables, together explaining 63.2% of the observed variability. Both 
factors showed a clear positive association with topspin accuracy, and as such, all predictors were 
retained in the model. In contrast, the sex-specific analysis yielded a different pattern. For female 
participants, the initial model accounted for only 47.2% of the variance, and among the tested 
predictors, concentration was the sole factor that significantly contributed to topspin accuracy. 

4. Discussion 

The present study demonstrated that concentration and flexibility were significantly associated with 
topspin stroke accuracy among table tennis players. Consistent with our expectations, concentration 
showed the strongest relationship with topspin accuracy (r = 0.774), suggesting that cognitive factors 
may play a critical role in successful stroke execution. Furthermore, concentration and flexibility 
jointly explained a substantial proportion of the variance in topspin accuracy indicating that both 
psychological and physical attributes contribute to technical performance in table tennis. Interestingly, 
these relationships were more pronounced among male players than female players, particularly for 
flexibility, which showed a strong association with topspin accuracy in males but not in females. 

The strong relationship between concentration and topspin accuracy supports previous findings 
highlighting the importance of attentional control in racket sports. Table tennis is characterized by 
rapid ball exchanges that require players to continuously process visual information, anticipate ball 
trajectories, and make immediate decisions regarding stroke selection (Tian et al., 2025). Under such 
conditions, athletes with higher levels of concentration are likely to allocate attentional resources more 
effectively toward task-relevant cues, resulting in improved stroke precision. This finding is consistent 
with previous studies reporting that concentration is a key determinant of technical performance and 
shot accuracy in table tennis (Haryanto & Amra, 2020; Yachsie et al., 2023). Moreover, research has 
shown that directing attention toward the intended target rather than solely focusing on body 
movements can enhance movement accuracy and motor performance (Spancken et al., 2021). 
Therefore, concentration appears to facilitate not only decision-making processes but also the accurate 
execution of topspin strokes. 

Flexibility was also positively associated with topspin accuracy, although its contribution was lower 
than that of concentration. This finding suggests that flexibility may support accurate topspin 
performance through improved movement efficiency and biomechanical control (Gusdernawati et al., 
2021; He et al., 2022). A greater range of motion allows players to execute smoother trunk rotation 
and coordinate body segments more effectively during stroke production, thereby contributing to 
more consistent racket positioning and ball placement. Previous studies have similarly reported that 
flexibility is associated with improved movement quality and technical execution in racket sports (Al-
Selmi et al., 2024). The present findings further support the notion that flexibility should be considered 
an important physical component in table tennis training programmes. 

An interesting finding of this study was the apparent sex-related difference in the observed 
relationships. While concentration and flexibility were both strongly associated with topspin accuracy 
among male participants, flexibility was not significantly related to topspin accuracy among female 
participants. Although the present study was not designed to explain these differences, several factors 
may contribute, including variations in movement strategies, playing experience, physical 
conditioning, and sample size distribution between groups. Future studies should investigate these 
potential mechanisms to better understand whether the determinants of topspin accuracy differ 
according to sex. 

From a practical perspective, these findings suggest that coaches should adopt a multidimensional 
training approach that combines technical practice with concentration-enhancing and flexibility-



Jeki Haryanto, Friski Amra, Naluri Denay, Eri Barlian Masrun, Gusril, Yendrizal, Mert Isbilir 
The Role of Concentration and Flexibility in Enhancing Topspin Stroke Accuracy among Table Tennis Players 
 

 JOSSAE (Journal of Sport Science and Education) |  Volume 10  |  Nomor 2  |  2025  |  42 - 49                                                                    
                                                                                                                                               

47 

development exercises. Mental training strategies aimed at improving attentional focus may enhance 
stroke accuracy, while flexibility training may contribute to more efficient movement patterns and 
technical consistency. Such an integrated approach may be particularly beneficial for improving 
topspin performance in competitive table tennis. 

Several limitations should be acknowledged. First, the relatively small sample size and the 
predominance of recreational or intermediate-level players may limit the generalizability of the 
findings to elite athletes. Second, the cross-sectional design prevents causal conclusions regarding the 
influence of concentration and flexibility on topspin accuracy. Third, flexibility was assessed using the 
sit-and-reach test, which primarily reflects lower-back and hamstring flexibility and may not fully 
capture the trunk and upper-limb mobility involved in topspin execution. Future research should 
include larger and more diverse samples, utilize sport-specific flexibility assessments, and employ 
longitudinal or experimental designs to further clarify the mechanisms underlying topspin accuracy in 
table tennis players. 

5. Conclusion and Recommendation 

This study demonstrated that both concentration and flexibility were significantly associated with 
topspin stroke accuracy among table tennis players. Concentration emerged as the strongest predictor, 
while flexibility also showed a meaningful contribution to performance. These findings suggest that 
topspin accuracy is influenced by both psychological and physical factors, highlighting the 
multidimensional nature of technical performance in table tennis. Therefore, training programs should 
not focus solely on technical skills but should also incorporate strategies to enhance concentration 
and flexibility in order to improve stroke accuracy and overall performance. 

Future studies should include larger and more diverse samples, particularly athletes from different 
competitive levels, to improve the generalizability of the findings. Further research is also needed to 
examine additional psychological factors, such as attentional control, decision-making, and stress 
regulation, as well as to investigate the long-term effects of concentration and flexibility training on 
table tennis performance using longitudinal or intervention-based designs. 
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