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Abstract
Study purpose. This study aimed to describe the basic table tennis skill profile
of student athletes in Kolaka Regency and to compare the performance of male
and female athletes across four fundamental technical components: serve, smash,
block, and chop.
Materials and methods. This study employed a descriptive quantitative
approach with a cross-sectional design. A total of 25 student athletes (13 males
and 12 females) from table tennis training programs in Kolaka Regency
participated in the study. Basic technical skills were assessed using a validated
instrument covering four components: serve, smash, block, and chop.
Descriptive statistics were used to identify the overall skill profile, while
independent sample t-tests were conducted to compare male and female athletes
in each component. Effect sizes were calculated using Cohen’s d, and 95%
confidence intervals were reported to complement the significance testing.
Results. The results showed that the athletes were generally at an intermediate
level of basic technical proficiency. Among the four components, serve had the
highest mean score, whereas chop was the weakest skill component. Significant
differences between male and female athletes were found in smash (p = .031, d
=0.92) and chop (p = .021, d = 0.99), with male athletes obtaining higher scores
in both components. In contrast, no significant differences were observed in
serve (p = .231) and block (p = .598). The total score comparison showed a
medium-to-large effect size (d = 0.67), although the difference did not reach
statistical significance (p = .109), indicating that the result should be interpreted
cautiously.
Conclusions. Student athletes in Kolaka Regency generally demonstrated
intermediate-level basic table tennis skills, with stronger performance in serve
and weaker performance in chop. Differences between male and female athletes
were not evident across all skill components, but were more pronounced in
smash and chop. These findings provide an initial empirical basis for evaluating
athlete performance and for supporting more targeted coaching practices in the
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local context. However, the results should be interpreted with caution due to the
relatively small sample size and the cross-sectional design of the study.
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Introduction

Table tennis is a fast-paced and highly demanding sport that requires the integration of
technical accuracy, perceptual-cognitive processing, rapid reaction, movement coordination,
and tactical adaptability. Unlike many other sports in which performance may be sustained
through isolated physical or technical attributes, successful table tennis performance depends
on the ability to execute precise motor actions in extremely limited time and space. Athletes are
required to respond quickly to changing ball trajectories, spin variations, and opponent
strategies while maintaining stroke control and positional balance throughout rallies. Therefore,
table tennis performance cannot be understood only as physical ability or isolated stroke
execution; it reflects the integration of cognitive-motor efficiency and sport-specific technical
competence (Fuchs et al., 2018; Guarnieri et al., 2025; Tian et al., 2025). Recent work has
further emphasized that table tennis-specific performance assessments must reflect these
integrated demands, because conventional general fitness testing alone is insufficient to capture
the sport’s cognitive—motor complexity (Guarnieri et al., 2025). In addition, service execution
itself has been shown to involve distinct kinematic demands depending on tactical intention,
reinforcing the idea that even apparently basic strokes in table tennis require advanced technical
organization and control (Bankosz et al., 2025).

For student athletes, the mastery of basic techniques is particularly important because
these skills form the foundation for subsequent tactical development and long-term competitive
progression. Core technical components such as serve, smash, block, and chop are not merely
isolated movements; they represent the operational basis of attacking and defensive play in real
match situations. Serve enables players to initiate rallies strategically and create early
advantages, smash reflects offensive power and finishing ability, block is central to controlling
pace against incoming attacks, and chop supports defensive stability and variation. Because
these four components are fundamental to both learning and competition, evaluating them
provides a useful picture of the athlete’s current developmental profile. In addition, a youth-
focused technical skill assessment study emphasized that table tennis evaluation should
consider ecologically valid technical elements rather than relying only on isolated or single-
skill outcomes (Faber et al., 2021). More recent research on elite players has similarly
underlined the importance of comprehensive technical and tactical evaluation for understanding
actual playing performance, suggesting that systematic skill profiling is valuable not only at
elite levels but also during the formative stages of athlete development (Z. Chen et al., 2025).

In youth sport settings, the need for accurate assessment becomes even more important
because performance differences cannot be interpreted solely as differences in current technical
ability. Growth, biological maturation, training age, and exposure to coaching all influence how
athletes acquire and express sport-specific skills. This is particularly relevant in table tennis,
where slight differences in coordination, reaction speed, limb control, and movement efficiency
may substantially affect performance outcomes. Research on young table tennis players has
shown that developmental status and maturity-related variation remain relevant considerations
in understanding youth performance profiles (Coelho-e-Silva et al., 2022). At the same time,
recent evidence suggests that training interventions targeting agility, strength, balance, and
movement efficiency can improve performance-related capacities in young table tennis players,
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highlighting the close interaction between physical development and technical execution (Q.
Chen et al., 2025; Y. Liu et al., 2026). Therefore, when evaluating student athletes, it is
important not only to document performance levels but also to generate evidence that can guide
age-appropriate and development-sensitive coaching decisions.

Within this broader framework, comparing the performance of male and female student
athletes is also an important area of inquiry. Existing sport science literature has frequently
reported differences between male and female athletes in variables related to strength, speed,
power production, and movement patterns, all of which may shape the execution of technical
skills in sport. In table tennis specifically, recent analysis of high-level players has shown that
technical—tactical actions may differ between the sexes, with female players tending to use more
defensive strokes while male players more often display patterns associated with more
aggressive play (Pradas de la Fuente et al., 2023). However, such evidence has largely emerged
from elite competitive settings and not from school-age or regional athlete populations.
Consequently, the extent to which similar tendencies appear among student athletes remains
uncertain (Abenza Cano et al., 2017). This distinction matters because student athletes are still
in the process of skill acquisition, physical maturation, and tactical learning; thus, findings
derived from senior elite players cannot automatically be generalized to younger or developing
athletes. In other words, although prior studies provide a useful conceptual background, there
remains a clear need to investigate whether male and female student athletes demonstrate
comparable or divergent profiles in basic table tennis techniques within local developmental
contexts.

Another problem emerging from the present research title concerns the possibility of
differences between male and female athletes. In sport science, sex-related differences may
appear in strength, speed, power, movement patterns, and tactical behavior, especially during
adolescence. In table tennis, high-level match analysis has shown that male and female players
may differ in technical-tactical patterns, including rally characteristics and the use of attacking
or defensive strokes (Pradas de la Fuente et al., 2023). Nevertheless, most evidence on sex
differences in table tennis has been generated from elite or adult players. It remains unclear
whether similar patterns are already visible among regional student athletes who are still in the
process of skill acquisition and physical development. This uncertainty provides a strong
empirical reason to analyze male and female athletes separately rather than assuming that their
technical profiles are identical or uniformly different.

The local context also strengthens the relevance of this topic. Athlete development in
Indonesian regional settings often faces practical challenges, including unequal access to
facilities, limited systematic monitoring, variation in coaching quality, and restricted
competition exposure. In such conditions, coaches may depend heavily on informal observation
rather than structured evidence regarding athletes' strengths and weaknesses. Previous
Indonesian studies on sport coaching and achievement development have indicated that
regional sport programs still need stronger evaluation systems, better resource management,
and more evidence-based planning (Maghfiroh et al., 2022; Suparno et al., 2020). For Kolaka
Regency, empirical information on the technical profile of student table tennis athletes remains
limited, although such information is necessary for designing more targeted coaching programs.

The choice of the present title is therefore based on three main considerations. First,
serve, smash, block, and chop are core technical variables that directly represent offensive and
defensive demands in table tennis. Second, male and female student athletes may show different
skill profiles because of differences in maturation, training exposure, confidence, tactical
habits, or physical readiness; however, these differences need to be tested empirically. Third,
Kolaka Regency requires local evidence that can help coaches identify priority areas for training
rather than applying a generic program to all athletes. By combining these three considerations,
the study is positioned not merely as a descriptive comparison, but as an analysis of practical
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and measurable technical differences that can inform coaching decisions. Moreover, recent
systematic evidence in youth table tennis indicates that training programs can improve speed,
strength, agility, endurance, and flexibility, but the magnitude and consistency of those
improvements vary across studies and populations (Y. Liu et al., 2026). This suggests that
technical evaluation should be conducted with enough detail to identify which skill domains
require greater attention and whether these needs differ across athlete groups. Such information
is especially valuable when training design aims to become more targeted, efficient, and
context-sensitive.

Based on these considerations, the present study was conducted to examine the basic
table tennis skills of student athletes in Kolaka Regency and to compare the performance
profiles of male and female athletes across four essential technical components: serve, smash,
block, and chop. Specifically, this study aimed: (1) to describe the overall profile of basic table
tennis skills among student athletes; (2) to compare the basic table tennis skills of male and
female student athletes in each technical component; and (3) to identify the distribution of skill
levels within the two groups. By focusing on a regional student-athlete population, this study
seeks to contribute context-specific empirical evidence to the literature on table tennis
development, which has so far been dominated by elite or non-Indonesian samples. The
findings are expected to provide a more grounded basis for evaluating current athlete ability
and for supporting the design of more targeted coaching programs in local settings. In this way,
the study contributes not only to the academic understanding of basic skill profiles in youth
table tennis, but also to the practical improvement of athlete development systems in regions
where such evidence is still scarce.

Materials and methods
Research Design

This study uses a descriptive quantitative method with a cross-sectional design to
analyze the basic table tennis skills profile of student athletes. This method was chosen because
it allows researchers to obtain a comprehensive picture of the athletes' skills at a given time
without changing the variables (Creswell & Creswell, 2022). The cross-sectional design is also
useful for identifying patterns of differences between groups, especially in the context of gender
differences, which is the main focus of this study (Field, 2018).

Participant

Participants consisted of 25 student athletes, comprising 13 males and 12 females, who
were actively engaged in table tennis training programs in Kolaka Regency, Southeast
Sulawesi, Indonesia. The participants were aged 12—17 years, with a mean age of 14.3 years
and a standard deviation of 1.5 years. All participants had at least one year of competitive
playing experience. Participants were aged 12—17, with a mean age of 14.3 years and a standard
deviation of 1.5 years. All participants had at least one year of competitive gaming experience.
Participants were identified using an anonymous code to protect their confidentiality. The
distribution of participant codes by sex and age is presented in Table 1. Inclusion criteria were:
(a) registered as an active student athlete; (b) training regularly at least three times per week;
(c) free from injury that could interfere with performance; and (d) voluntary participation with
written informed consent from participants and parents/guardians. In more detail, the
characteristics of the research sample can be described in the following table:
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Table 1. Distribution of Participant Codes by Sex and Age

No. Male Participant Code Age Female Participant Code Age

1 MO1 13 FO1 12
2 MO02 13 FO02 12
3 MO03 13 FO3 12
4 MO04 14 F04 13
5 MO5 14 FO05 13
6 MO06 14 FO06 14
7 MO7 14 FO7 15
8 MO8 14 FO8 15
9 MO09 15 F09 16
10 M10 15 F10 16
11 Ml11 15 F11 17
12 MI12 16 F12 17
13 MI13 16 — —

Note. M = male participant code; F = female participant code. Codes are used to
preserve participant confidentiality.

Table 2. Mean Age and Standard Deviation by Sex

Sex n % Age Range  Mean Age Standard
Deviation
Male 13 52 13-16 years 14.31 1.03
Female 12 48 12—-17 years 14.33 1.92
Total 25 100 12—17 years 14.32 1.49
Instruments

Basic skill abilities were measured using a validated table tennis skill test instrument
adapted from previous studies (Malagoli Lanzoni et al., 2014; Tian et al., 2025). This instrument
assesses four fundamental components:

1) Serve: Ability to execute serves with spin variation and accurate placement (score

range: 0-100);

2) Smash: Ability to perform attacking shots with speed and accuracy (score range: 0-100);
3) Block: Defensive skills using efficient blocking techniques against opponents' attacks

(score range: 0-100);

4) Chop: Ability to execute defensive shots with stable backspin (score range: 0-100).

Prior to data collection, the instrument underwent cultural and contextual adaptation for
Indonesian student athletes following the International Test Commission (ITC) guidelines for
test adaptation (International Test Commission, 2018). The adaptation process involved: (1)
Forward-backward translation of assessment protocols by bilingual sport science experts
(English-Indonesian); (2) Content validity assessment by a panel of three certified Indonesian
national table tennis coaches and two sport psychology experts, yielding a Content Validity
Index (CVI) of 0.92; (3) Pilot testing with 15 student athletes (not included in main study) to
verify cultural appropriateness of instructions and scoring rubrics; and (4) Minor adjustments
to terminology to match local coaching vernacular (e.g., "chop" adapted as "chop/defensif
backspin" to align with Indonesian coaching terminology).

This validation process ensured that the instrument captured skill components relevant
to the local training context while maintaining equivalence with the original instrument's
psychometric properties. Each skill component was evaluated by three independent assessors
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certified as national table tennis coaches. Inter-rater reliability was excellent (Cronbach's a =
0.92).

Data Collection

Data collection was conducted in two separate sessions with a minimum 48-hour rest
interval to avoid the effects of fatigue. All athletes underwent a standard 15-minute warm-up
before the test. The test was conducted by three independent assessors certified as national table
tennis coaches, and the final score was obtained from the average of the three assessors' scores
(inter-rater reliability a = 0.92). Each skill element was tested 10 times, and the highest and
lowest scores were discarded to reduce the influence of outliers, so that the final score was
calculated from the average of the 8§ best trials (R. Liu et al., 2025).

Data Analysis

Descriptive statistics (mean, standard deviation, minimum, maximum) were calculated
for each skill component. Skill levels were classified according to the following criteria
(Kondric et al., 2013): Beginner (0-50), Intermediate (51-70), and Advanced (71-100). Prior to
conducting independent sample t-tests, assumptions of normality and homogeneity of variances
were examined. The Shapiro-Wilk test was used to assess normality of distribution for each
skill component by gender. Levene's test for equality of variances was conducted to verify
homogeneity assumptions. Where assumptions were violated (p < .05), Welch's t-test (robust
to heterogeneity) was applied as an alternative to the standard independent sample t-test.

To examine gender differences, independent sample t-tests were conducted for each
skill component. Effect sizes were calculated using Cohen's d, with interpretations of negligible
(<0.2), small (0.2-0.5), medium (0.5-0.8), and large (>0.8) (Cohen, 2013). To complement null
hypothesis significance testing (NHST), 95% confidence intervals (CI) for mean differences
were calculated to provide information about the precision and range of plausible effect
magnitudes. Post-hoc power analysis (G*Power 3.1) was conducted to determine observed
power for detecting medium effects (d = 0.5) given the sample size of n=25, with results
interpreted cautiously to avoid power-based error bias (Hoenig & Heisey, 2001). Statistical
significance was set at p <.05. All analyses were performed using IBM SPSS Statistics version
26.0.

Results
Overall Skill Profile
Analysis revealed that the overall average basic technical ability of student athletes in
Kolaka Regency was in the intermediate range (M = 55.55, SD = 10.04). Among the four
assessed components, serving demonstrated the highest average score (M = 59.86, SD = 9.14),
followed by smash (M = 57.28, SD = 12.47), block (M = 55.76, SD = 9.37), and chop (M =
49.24, SD = 9.28). These findings indicate that student athletes demonstrated better mastery of
attacking techniques (serve and smash) compared to defensive techniques (block and chop).
The distribution of skill levels across the entire sample showed that 36% of athletes
were classified as beginners, 56% as intermediate, and only 8% achieved advanced level. This
distribution highlights the need for enhanced training programs to support more athletes in
reaching higher skill levels.

Gender Differences in Skill Components

Comparison between male and female athletes revealed notable differences across skill
components. Preliminary assumption testing confirmed that all skill components satisfied the
assumption of normality (Shapiro-Wilk p > .05 for all variables) except for male smash scores
(p = .032), which showed slight positive skewness (1.24). However, given the robustness of t-
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tests to moderate non-normality with equal sample sizes (Field, 2018), parametric tests were
retained. Levene's test indicated homogeneity of variances for all components (p > .05),
satisfying the equal variance assumption. Table 1 presents the descriptive statistics and
inferential test results for each component.

Table 1. Comparison of Basic Table Tennis Skills by Gender
Component Male (M£SD) (lf\ilrsall; t ] Col;len S 95% CI
Service 62.15£10.36 57.58+7.91 1.23 231 0.49 [-3.24, 12.38]
Smash 62.31+13.02 52.254+7.99 230 .031* 0.92 [0.78, 17.34]
Block 56.69+10.73 54.67+7.85 0.54 598 0.21 [-5.47,9.51]
Chop 54.08+10.83 44.67+7.85 247 .021* 0.99 [1.68,17.14]
Total 58.81+11.19 52.294+7.89 1.67 .109 0.67 [-1.52, 14.56]

Note. * p <.05. CI = confidence interval; M = mean; SD = standard deviation.

Independent sample t-tests revealed statistically significant gender differences in two
components. Male athletes scored significantly higher than female athletes in smash (t(23) =
2.30, p =.031, d = 0.92) and chop (t(23) = 2.47, p = .021, d = 0.99), with both demonstrating
large effect sizes and 95% Cls not crossing zero. For the total composite score, while the mean
difference (6.52 points) suggested a moderate-to-large practical advantage for males (d = 0.67),
the 95% confidence interval [-1.52, 14.56] included zero and the effect did not reach
conventional statistical significance (p = .109), indicating uncertainty regarding the true
population effect. No significant differences were observed in service (p =.231) and block (p
=.598) skills.

Post-hoc power analysis revealed that with the current sample size (n=25) and alpha =
.05, the observed power for detecting a medium effect (d = 0.5) was 0.35 (below the
conventional threshold of 0.80). For large effects (d = 0.9), observed power was 0.78,
approaching adequate levels. This indicates that the non-significant finding for total score likely
reflects insufficient statistical power rather than the absence of a true effect, given the medium-
to-large observed effect size.
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Figure 1. Data Collection Documentation
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Skill Level Distribution by Gender

Analysis of skill level distribution revealed distinct patterns between male and female
athletes. Among male athletes (n = 13), 30.8% were classified as beginners, 53.8% as
intermediate, and 15.4% as advanced. In contrast, among female athletes (n = 12), 41.7% were
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beginners, 58.3% were intermediate, and notably, no female athletes (0%) achieved advanced
level.

Table 2. Distribution of Skill Levels by Gender

Gender Beginner n (%) Intermediate n (%) Advanced n (%)
Male (n=13) 4 (30.8%) 7 (53.8%) 2 (15.4%)
Female (n=12) 5 (41.7%) 7 (58.3%) 0 (0.0%)

Figure 2 presents the skill level distribution for male and female athletes, highlighting
the disparity in advanced-level achievement.

Distribution of Skill Levels by Gender

Male Athletes (n=13) Female Athletes (n=12)

Advanced

Advanced

Beginner

Intermediate

Intermediate

Figure 2. Distribution of skill levels by gender

Effect Size Analysis

Figure 3 displays the effect sizes (Cohen's d) for gender differences across all skill
components. The largest effects were observed for chop (d = 0.99) and smash (d = 0.92), both
indicating large practical significance.

Effect Sizes for Gender Differences in Table Tennis Skills
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Figure 3. Effect sizes (Cohen's d) for gender differences in table tennis skills. * p <.05, ns =
not significant
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Discussion
Overall Technical Skill Profile of Student Athletes

The present study examined the basic table tennis skill profiles of student athletes in
Kolaka Regency and compared the performance of male and female athletes across four
fundamental technical components: serve, smash, block, and chop. Overall, the findings
indicate that the athletes were generally at an intermediate level of performance. Among the
four components assessed, serve showed the highest mean score, while chop emerged as the
weakest component. This pattern suggests that the participants had developed a relatively better
foundation in initiating play than in managing defensive situations, particularly those requiring
greater control of spin, timing, and reactive stroke execution.

The relatively high performance in serve may reflect the central place of service practice
in routine training. In table tennis, serve is a unique technical component because it is performed
under complete player control, without direct interference from the opponent. This allows
athletes to focus on refining ball placement, spin variation, and consistency through repeated
practice. As a result, serve may be acquired and stabilized earlier than other technical skills that
depend more heavily on rally dynamics and opponent pressure. Previous studies have similarly
highlighted the strategic importance of serve in shaping rally initiation and creating early
tactical advantage during competition (Bankosz et al., 2025; R. Liu et al., 2025; Malagoli
Lanzoni et al., 2014). In this context, the strong performance in serve among the present sample
may indicate that current coaching practices have been relatively successful in developing this
foundational skill.

In contrast, chop was identified as the weakest skill component in the overall sample.
This finding is meaningful because chop is a complex defensive technique that requires not
only technical knowledge, but also refined perceptual-motor coordination, control of racket
angle, timing, and the ability to generate stable backspin under reactive conditions. Unlike
serve, chop is performed in response to incoming shots and therefore depends strongly on
anticipation, touch, and the capacity to regulate force against variable ball trajectories. Earlier
research has shown that defensive table tennis techniques are highly sensitive to coordination
quality and repeated exposure to representative game situations (Tian et al., 2025; Yongtawee
et al., 2022). The relatively low scores in chop therefore suggest that defensive skill
development may still receive less emphasis than attacking skill practice in the local coaching
context. From a developmental perspective, this imbalance is important because effective
performance in modern table tennis requires the capacity to transition smoothly between
attacking and defensive play according to match demands (Fuchs et al., 2018; Zagatto et al.,
2010).

The predominance of athletes in the intermediate category also deserves attention.
Although this pattern indicates that the athletes have acquired basic technical competence, it
also suggests that a substantial proportion have not yet progressed to a more advanced level of
execution. This may reflect the reality of athlete development in regional settings, where
training opportunities and performance support systems may still be limited. In such contexts,
athletes may receive enough practice to achieve functional technical proficiency, but not always
the individualized and progressive training needed to refine performance to a higher standard.
Therefore, the overall skill profile revealed in this study can be interpreted as both a sign of
developmental potential and an indicator of the need for more systematic skill progression
within local table tennis programs.

Differences between Male and Female Athletes in Technical Components

A central finding of this study is that the differences between male and female athletes
were not consistent across all technical components. Statistically significant differences were
found only in smash and chop, whereas no significant differences were observed in serve and
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block. This result is important because it suggests that the performance profiles of male and
female student athletes cannot be generalized as uniformly different across all basic skills.
Instead, the differences appear to be component-specific and may be influenced by the distinct
technical and physical demands of each stroke.

The higher scores achieved by male athletes in smash may be partly related to the
physical and biomechanical demands of this stroke. Smash is an attacking skill that relies on
explosive force production, coordination of trunk and upper-limb movement, timing of contact,
and the ability to accelerate the racket rapidly while maintaining directional accuracy. Sport
science literature has frequently shown that male athletes tend to demonstrate higher levels of
strength, anaerobic power, and movement explosiveness, especially during adolescence, which
may contribute to better performance in power-oriented actions (Coelho-e-Silva et al., 2022;
Fuchs et al., 2018; Zhang et al., 2018). However, this interpretation should be made cautiously.
The present study did not directly assess strength, maturation status, or biomechanical
characteristics; therefore, the observed difference in smash should not be attributed solely to
physiological factors. It is equally possible that training history, stroke confidence, and
opportunities for repeated offensive practice also contributed to the performance gap.

The difference observed in chop is somewhat more complex. Although chop is
commonly understood as a defensive technique, effective chop execution still requires
sufficient strength and acceleration control to generate stable backspin, as well as fine
coordination to manage incoming force and spin. In addition, chop places substantial demands
on anticipation and on the player’s ability to read the opponent’s ball trajectory. The higher
scores among male athletes in this component may therefore reflect a combination of physical
readiness, technical familiarity, and accumulated playing experience rather than a single
underlying cause. Research on table tennis performance has shown that defensive technical
actions involve a sophisticated interplay of perceptual, coordinative, and tactical elements,
especially under match-like conditions (Guarnieri et al., 2025; Yongtawee et al., 2022). This
suggests that the lower performance among female athletes in chop should be interpreted as a
developmental training issue rather than as evidence of a fixed limitation.

Equally important is the finding that no significant differences were identified in serve
and block. These results indicate that some technical skills may depend more on precision,
timing, positioning, and quality of practice than on maximal physical output. Serve, for
example, is strongly influenced by technical repetition, spin control, and movement
consistency, while block relies heavily on anticipation, hand control, and the efficient use of
the opponent’s incoming force. Because these skills are less directly dependent on explosive
power, female athletes may be able to perform at levels comparable to male athletes when
coaching input and practice exposure are sufficient. This interpretation is consistent with
previous work suggesting that not all table tennis skill components are equally sensitive to sex-
related performance differences and that technical-tactical training quality remains a critical
determinant of performance (Abenza Cano et al., 2017; Fuchs et al., 2018; Pradas de la Fuente
et al., 2023).

The skill level distribution findings further support the need for a nuanced
interpretation. Although a higher proportion of male athletes reached the advanced category,
no female athletes were classified at this level. This pattern may suggest uneven progression
between groups, but it should not be interpreted in a deterministic manner. Athlete development
is influenced by multiple interacting factors, including training duration, coaching quality,
competitive exposure, biological maturation, and social support for sport participation (Coelho-
e-Silva et al., 2022). Therefore, the absence of female athletes in the advanced category may
reflect broader contextual limitations rather than inherent differences in potential. In this sense,
the results of the present study underscore the importance of providing equitable developmental
opportunities and more responsive technical support for all athletes.
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Practical Implications for Coaching Programs

From a practical standpoint, the findings of this study provide several useful
implications for coaching programs in Kolaka Regency. First, the results suggest the need for
a more balanced training emphasis across technical domains. While serve appears to have been
developed relatively well, weaker performance in chop indicates that defensive skills may
require greater attention. Coaches may therefore consider allocating more structured practice
time to reactive defensive drills, spin-control exercises, and match-based scenarios that help
athletes develop stability in block-to-chop transitions and defensive rally management.

Second, because significant differences were observed in smash and chop, coaches may
benefit from identifying athletes who require additional support in these components and
tailoring training accordingly. For athletes with lower smash performance, drills emphasizing
timing, footwork adjustment, trunk coordination, and progressive power generation may be
beneficial (Dong & Yan, 2024). For athletes with weaker chop performance, technical
repetition should ideally be combined with perceptual training, ball-reading practice, and
controlled defensive exchanges that simulate realistic match demands. Recent evidence also
suggests that multidirectional movement training, balance training, and broader physical
conditioning can support the development of movement efficiency and performance-related
capacities in young table tennis players (Z. Chen et al., 2025; Y. Liu et al., 2026).

At the same time, coaching recommendations should remain proportional to the scope
of the findings. The present study does not support rigid assumptions that male athletes are
categorically superior or that female athletes should be trained according to fixed limitations.
Rather, the data suggest that some technical components may currently be less developed in
certain athletes and therefore require more targeted coaching attention. Accordingly, the most
appropriate practical implication is not a strict sex-based training separation, but a more
individualized and evidence-informed approach in which athletes are evaluated regularly and
trained according to their actual technical needs.

Limitations and Future Research

Several limitations of this study should be acknowledged. First, the sample size was
relatively small, which reduces statistical power and limits the precision of the estimated group
differences. This is particularly relevant for the total score comparison, where the observed
effect size suggested practical importance, yet the confidence interval remained wide and
included zero. As a consequence, non-significant findings in this study should be interpreted as
inconclusive rather than as strong evidence of no difference.

Second, the cross-sectional design provides only a snapshot of current performance and
does not allow conclusions about developmental change or causality. The study identifies
differences in technical skill profiles, but it cannot determine whether those differences are
caused by physical development, training exposure, coaching practices, or other contextual
variables. Third, potentially influential factors such as biological maturation, years of training,
competitive experience, and detailed coaching history were not examined in depth, even though
these variables may substantially shape youth sport performance. Fourth, although the adapted
assessment instrument demonstrated strong content validity and high inter-rater reliability,
further research is still needed to establish its criterion-related validity in relation to actual
match performance and competitive outcomes in Indonesian settings.

Despite these limitations, the study contributes meaningful preliminary evidence to the
literature on youth table tennis development in Indonesia. Most previous studies have focused
on elite players or on non-Indonesian populations, whereas this research addresses a regional
student-athlete context in which developmental pathways may differ considerably. Future
studies should therefore include larger samples, longitudinal designs, and a broader range of
explanatory variables in order to better understand how technical skills develop over time and
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how training programs can be optimized for different athlete needs. Such research would not
only strengthen the scientific basis of athlete evaluation, but also support the long-term
improvement of evidence-based coaching practice in regional table tennis development.

Conclusions

This study examined the basic table tennis skill profiles of student athletes in Kolaka
Regency and compared the performance of male and female athletes across four fundamental
technical components. Overall, the findings showed that the athletes were generally at an
intermediate level of basic technical proficiency. Among the assessed components, serve
demonstrated the strongest performance, whereas chop emerged as the weakest skill, indicating
that defensive technique development may still require greater attention in the local training
context.

The comparative analysis revealed that significant differences between male and female
athletes were found only in smash and chop, with male athletes achieving higher scores in both
components. In contrast, no significant differences were observed in serve and block. These
results suggest that differences between male and female student athletes were not uniform
across all basic table tennis skills, but were more evident in specific components that may
involve greater physical and coordinative demands.

Taken together, these findings provide an initial empirical basis for evaluating the
current technical abilities of student athletes in Kolaka Regency and for supporting more
targeted coaching practices. However, the results should be interpreted cautiously due to the
relatively small sample size and the cross-sectional design of the study. Future research
involving larger samples, longitudinal approaches, and additional training-related variables is
needed to strengthen understanding of skill development patterns in youth table tennis and to
support more evidence-based athlete development programs.
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