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ABSTRACT

This study aimed to determine the effect of push-up training on overhead passing ability
in volleyball among students of the Sports Coaching Education Study Program, Faculty
of Sports and Health Sciences, Universitas Negeri Makassar. The background of this
research is based on the importance of overhead passing as a fundamental volleyball
technique that requires coordination, arm strength, shoulder stability, wrist control,
and accurate ball direction. In practice, many students still show weaknesses in
performing overhead passing, particularly in producing stable and controlled ball
movements. Therefore, push-up training was applied as a simple physical conditioning
method to strengthen the upper-body muscles involved in overhead passing
performance. This research used a quantitative experimental method with a one-group
pretest—posttest design. The population consisted of 15 male PKO FIKK UNM
students, and all participants were selected through purposive sampling based on
predetermined criteria. The research instrument was an overhead passing ability test
administered before and after the push-up training treatment. The data were analyzed
using descriptive statistics, normality testing, and a paired-sample t-test. The results
showed that the pretest mean score was 24.9333, with a total score of 374.00 and a
standard deviation of 2.05171. After treatment, the posttest mean score increased to
39.4000, with a total score of 591.00 and a standard deviation of 1.40408. The
hypothesis test showed that the observed t-value was 67.197, higher than the t-table
value of 2.145, with a significance value of 0.000 < 0.05. Therefore, push-up training
had a significant effect on improving overhead passing ability in volleyball among PKO
FIKK UNM students.

INTRODUCTION

Sport is a structured form of physical activity expressed through games, competition, recreation, and
performance-oriented movement. Beyond physical outcomes, sport also contributes to discipline,
persistence, cooperation, confidence, and character building among young people and university students
(Gunarsa, 2023). In the context of higher education, particularly in the Sports Coaching Education Study
Program at FIKK UNM, volleyball is not only taught as a practical sport but also as a pedagogical and coaching
domain that requires mastery of technique, physical conditioning, movement analysis, and training design.
Volleyball performance depends on the integration of technical skill, tactical awareness, physical fithess, and
neuromuscular coordination, especially because every action in the game must be executed quickly,
accurately, and repeatedly under time pressure (Hermaya et al., 2024; Permana et al., 2025). One of the
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fundamental techniques in volleyball is the overhead pass, commonly known in Indonesian volleyball
terminology as passing atas. This technique is essential for receiving, controlling, and directing the ball,
particularly in building attacks and preparing the set before a spike. A successful overhead pass requires
correct body positioning, stable balance, accurate hand contact, finger control, elbow extension, shoulder
stability, and coordinated follow-through (Amalia et al., 2023; Setiawan et al., 2025). However, many students
still experience difficulty in performing overhead passing consistently. Common problems include weak arm
push, unstable wrist and finger control, poor ball direction, insufficient elbow extension, and lack of
coordination between the lower body, trunk, shoulder, and arm muscles. These problems indicate that
technical weakness in overhead passing is not merely a matter of skill repetition, but is also closely related to
upper-body strength and muscular endurance.

From a physiological and biomechanical perspective, overhead passing involves repeated activation of
the shoulder, chest, arm, wrist, and finger muscles. The biceps and triceps contribute to elbow flexion and
extension, while the deltoid, pectoralis major, serratus anterior, and core muscles support arm elevation,
stability, and force transfer during ball contact (Dhahbi et al., 2018; Giancotti et al., 2018; Intziegianni et al.,
2026). Therefore, students with inadequate upper-body strength tend to produce weak, inaccurate, or
inconsistent passes. This becomes a relevant issue for PKO FIKK UNM students because they are expected
not only to perform volleyball techniques but also to understand how specific conditioning exercises influence
sport-specific skills. Recent studies have increasingly emphasized that volleyball technical performance can
be improved through structured, specific, and progressive training programs. Drill-based training has been
shown to improve overhead passing performance among youth volleyball players because it provides repeated
technical execution under controlled movement patterns (Hermaya et al., 2024). Similarly, part-whole passing
training has been reported to improve passing accuracy by allowing athletes to master movement components
before integrating them into full skill performance (Permana et al., 2025). Other studies found that paired
passing, throwing-catch ball methods, setter training balls, and medicine ball exercises can support the
development of volleyball passing skills by improving coordination, ball control, and movement consistency
(Amalia et al., 2023; Ariansyah, 2025; Budiman, 2025).

In addition to technical methods, strength-based training has received growing attention in volleyball
learning and coaching. Push-up exercises are widely used because they are simple, economical, easy to apply
in limited spaces, and effective for developing upper-body strength and endurance. Push-ups mainly activate
the pectoralis major, triceps brachii, anterior deltoid, serratus anterior, and core stabilizers, which are also
important in overhead sport movements (Barnamehei et al., 2022; Okilanda et al., 2024). A systematic review
of push-up kinetics also confirms that different push-up variations can be prescribed progressively according
to training goals and participant ability (Dhahbi et al., 2018). Empirical evidence further shows that push-up
exercises can increase upper-body strength in adolescents and students, particularly when applied
systematically through repeated training sessions (Kornia et al., 2025; Tharigi et al., 2025). Several volleyball-
specific studies have reported positive effects of push-up-based training on passing and other upper-limb
skills. Tamu et al. (2026) found that push-up training improved overhead passing ability in volleyball, with post-
test performance increasing after a structured intervention. Ressa (2025) also reported that push-up training
significantly influenced both forearm passing and overhead passing in volleyball students. Earlier findings by
Urahman and Hidayat (2019) indicated that hand grip and push-up exercises were effective in supporting
overhead passing performance, while recent studies on arm muscle strength training also reinforce the
relationship between upper-limb conditioning and volleyball overhead passing ability (Faisal et al., 2026;
Pranoto, 2019; Putra, 2025). These findings suggest that push-up training is not only a general fitness exercise,
but also a potentially relevant conditioning method for improving sport-specific volleyball skills.

Although previous studies have examined volleyball passing training and upper-body conditioning,
several gaps remain. First, many studies have focused on school students, junior athletes, or extracurricular
participants, while research involving university students in sports coaching education programs remains
limited. This population is important because PKO students are future coaches, teachers, and sport
practitioners who need evidence-based understanding of the relationship between physical conditioning and
technical performance. Second, previous research has often examined passing improvement through
technical drills, medicine balls, hand grip training, or general strength programs, but fewer studies have
specifically tested push-up training as a simple bodyweight exercise linked directly to overhead passing
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performance in university volleyball learning contexts (Amalia et al., 2023; Hermaya et al., 2024; Tamu et al.,
2026). Third, the theoretical relationship between push-up training and overhead passing still needs clearer
explanation. Push-ups strengthen the upper limbs and shoulder stabilizers, but overhead passing also requires
timing, coordination, finger control, and movement accuracy. Therefore, it is necessary to examine whether
improvements in upper-body strength through push-up training can meaningfully transfer to the quality of
volleyball overhead passing. Fourth, in the context of FIKK UNM, this topic has practical relevance because
students need training models that are accessible, low-cost, and applicable in both formal volleyball courses
and independent physical conditioning programs. Thus, a study on the effect of push-up training on overhead
passing ability can fill a contextual, methodological, and practical gap in volleyball coaching education.

This study aims to determine the effect of push-up training on overhead passing ability in volleyball
among PKO FIKK UNM students. Conceptually, the study is based on the assumption that overhead passing
performance is influenced by upper-body strength, shoulder stability, elbow extension ability, wrist control,
and neuromuscular coordination. Empirically, the study is supported by recent evidence showing that
structured push-up training can improve upper-body strength and that strength-related interventions can
contribute to volleyball skill performance (Bao et al., 2025; Kornia et al., 2025; Thariqi et al., 2025; Yang, 2026).
The novelty of this study lies in its specific focus on PKO FIKK UNM students as a higher-education sport
coaching population, the use of push-up training as a practical bodyweight conditioning model, and the direct
examination of its influence on overhead passing ability in volleyball. Unlike studies that only emphasize
technical repetition, this research positions physical conditioning as an important support system for technical
mastery. The findings are expected to provide theoretical contribution to volleyball training science and
practical guidance for lecturers, coaches, and students in designing simple but effective training programs for
improving overhead passing performance. Based on the problem, literature development, and identified
research gap, overhead passing ability in volleyball should be understood as a skill that depends on both
technical mastery and physical readiness. Push-up training is theoretically relevant because it develops the
arm, chest, shoulder, and core muscles involved in producing stable and accurate overhead passing
movements. Therefore, investigating the effect of push-up training on overhead passing ability among PKO FIKK
UNM students is scientifically important, practically useful, and contextually appropriate for strengthening
evidence-based volleyball coaching and learning.

METHODS

This study employed a quantitative experimental method using a one-group pretest-posttest design.
This design was selected because the study aimed to examine the change in students’ overhead passing ability
before and after receiving push-up training treatment. Experimental studies with pretest and posttest
measurement are considered appropriate for evaluating the effectiveness of physical training interventions in
sport skill performance, particularly when the same participants are measured across two testing phases
(Tamu et al., 2026; Ressa, 2025; Permana et al., 2025). The independent variable in this study was push-up
training, while the dependent variable was overhead passing ability in volleyball.

The population consisted of 15 male students of the Sports Coaching Education Study Program, Faculty
of Sports and Health Sciences, Universitas Negeri Makassar. The sampling technique used was purposive
sampling, with the criteria that participants had to be active PKO FIKK UNM students, male, physically able to
participate in training, and willing to complete the full treatment process. Based on these criteria, all 15
students were selected as research participants. Purposive sampling is commonly used in sport intervention
research when participants are selected based on specific performance, demographic, or training-related
characteristics (Hermaya et al., 2024; Ariansyah, 2025).

The research procedure consisted of three main stages: pretest, treatment, and posttest. In the pretest
stage, participants performed an overhead passing skill test to determine their initial ability. After the initial test,
participants received push-up training as the treatment. Push-up training was chosen because it activates the
pectoralis major, triceps brachii, anterior deltoid, shoulder stabilizers, and core muscles, which are
functionally related to arm extension, shoulder stability, and force control during overhead passing (Dhahbi et
al., 2018; Giancotti et al., 2018; Barnamehei et al., 2022; Okilanda et al., 2024). After the treatment period,
participants completed the same overhead passing test as the posttest.
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The data were analyzed using descriptive statistics, including mean, standard deviation, minimum, and
maximum scores. Before hypothesis testing, normality was examined using the Shapiro-Wilk test. If the data
were normally distributed, a paired-sample t-test was used to compare pretest and posttest scores; if not, the
Wilcoxon signed-rank test was applied. The significance level was set at 0.05. This analysis was intended to
determine whether push-up training had a statistically significant effect on students’ overhead passing ability
in volleyball.

RESULTS AND DISCUSSION
Results

The research results are presented through descriptive statistical analysis, prerequisite testing, and
hypothesis testing. The analysis was conducted to determine whether push-up training had a significant effect
on overhead passing ability in volleyball among PKO FIKK UNM students. The data consisted of pretest and
posttest scores from 15 participants.
Descriptive Statistics of Overhead Passing Ability

Table 1. Descriptive Statistics of Overhead Passing Ability

Variable Pretest Overhead Passing Ability Posttest Overhead Passing Ability
N 15 15

Sum 374.00 591.00

Mean 24.9333 39.4000

Standard Deviation 2.05171 1.40408
Range 8.00 5.00
Minimum 22.00 38.00
Maximum 30.00 43.00

Based onTable 1, the pretestresults of overhead passing ability among PKO FIKK UNM students showed
a total score of 374.00 from 15 participants. The mean score was 24.9333 with a standard deviation of
2.05171. The score range was 8.00, with the lowest score of 22.00 and the highest score of 30.00. These
results indicate that before the treatment, students’ overhead passing ability was still relatively limited and
showed variation among participants.

After the push-up training treatment, the posttest results showed a total score of 591.00. The mean
score increased to 39.4000 with a standard deviation of 1.40408. The score range was 5.00, with the lowest
score of 38.00 and the highest score of 43.00. The increase in the mean score from 24.9333 to 39.4000
indicates a substantial improvement in overhead passing ability after the treatment. In addition, the lower
standard deviation in the posttest suggests that students’ performance became more consistent after
participating in push-up training.

Normality Test

Before conducting hypothesis testing, a normality test was carried out using the Kolmogorov-Smirnov
test. The purpose of this test was to determine whether the pretest and posttest data were normally
distributed.

Table 2. Normality Test Results
Kolmogorov-Smirnov

Training Variable Sig. a Interpretation

Statistic
Pretest of push-up training on 0.154 0.200 0.05 Normal
overhead passing ability
Posttest of push-up training on 0.201 0.154 0.05 Normal

overhead passing ability

Based on Table 2, the normality test for the pretest data obtained a Kolmogorov-Smirnov statistic value
of 0.154 with a significance value of 0.200. Since the significance value was greater than a = 0.05, the pretest
data were normally distributed. Furthermore, the normality test for the posttest data obtained a Kolmogorov-
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Smirnov statistic value of 0.201 with a significance value of 0.154. Since this value was also greater than a =
0.05, the posttest data were normally distributed. Therefore, both pretest and posttest data met the normality
assumption, and the hypothesis test could be continued using a parametric test.
Hypothesis Testing

Hypothesis testing was conducted to determine whether there was a significant difference between the
pretest and posttest scores after the implementation of push-up training.

Table 3. Hypothesis Test Results
t-observed t-table Probability a Interpretation
67.197 2.145 0.000 0.05 Significant

Based on Table 3, the result of hypothesis testing showed that the t-observed value was 67.197, while
the t-table value at the 95% confidence level was 2.145. Since the t-observed value was greater than the t-
table value, and the probability value was 0.000, which was lower than a = 0.05, the null hypothesis was
rejected and the alternative hypothesis was accepted.

This means that there was a significant difference between the pretest and posttest scores of overhead
passing ability. Therefore, push-up training had a significant effect on improving overhead passing ability in
volleyball among PKO FIKK UNM students.

Empirically, the improvement can be seen from the increase in the mean score from 24.9333 in the
pretest to 39.4000 in the posttest. Conceptually, this improvement indicates that push-up training contributed
to the development of upper-body strength, particularly in the arms, shoulders, chest, and supporting stabilizer
muscles. These muscle groups are important in overhead passing because the movement requires controlled
arm extension, shoulder stability, wrist coordination, and accurate force application when directing the ball.
Thus, the findings support the assumption that physical conditioning, especially push-up training, can
strengthen the technical performance of overhead passing in volleyball.

Overall, the results demonstrate that a structured push-up training program is an effective training
method for improving overhead passing ability in volleyball. For PKO FIKK UNM students, this finding is
practically important because push-up exercises are simple, low-cost, easy to implement, and directly
relevant to the physical demands of volleyball passing techniques.

Discussion

The findings of this study demonstrate that push-up training had a significant effect on improving
overhead passing ability in volleyball among PKO FIKK UNM students. Empirically, the mean score increased
from 24.9333 in the pretest to 39.4000 in the posttest, showing an improvement of 14.4667 points after the
treatment. The standard deviation also decreased from 2.05171 to 1.40408, indicating that the students’
performance became more homogeneous after participating in the push-up training program. The hypothesis
test further confirmed this improvement, as the observed t-value was 67.197, which was higher than the t-
table value of 2.145 at the 0.05 significance level. Therefore, the null hypothesis was rejected and the
alternative hypothesis was accepted. This result proves that structured push-up training significantly improved
overhead passing ability in volleyball.

Conceptually, this finding can be explained through the functional relationship between upper-body
strength and overhead passing mechanics. Overhead passing is not only a technical movement involving the
fingers and hands, but also a coordinated action involving the wrists, elbows, shoulders, chest, trunk, and
lower-body support. Biomechanical analysis of the volleyball overhead pass shows that skilled players use
coordinated wrist and elbow flexion-extension patterns, including a pull-and-push phase during ball contact
(Ozawa et al., 2021). This means that the quality of overhead passing depends on the ability to generate
controlled force, stabilize the shoulder, and direct the ball accurately. Push-ups are relevant to these
movement demands because they strengthen the pectoralis major, triceps brachii, anterior deltoid, serratus
anterior, and core stabilizers, all of which contribute to arm extension, shoulder control, and postural stability
during volleyball passing (Dhahbi et al., 2022; Barnamehei et al., 2022; Intziegianni et al., 2026).

The improvement found in this study is consistent with previous research showing that push-up
exercises can improve volleyball passing performance. Tamu et al. (2026) reported that push-up training
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improved overhead passing ability among volleyball students through enhanced arm power, shoulder stability,
and movement control. Ressa et al. (2025) also found that push-up training significantly affected both forearm
passing and overhead passing in volleyball, with statistical significance at p < 0.05. Urahman and Hidayat
(2019) confirmed that hand grip and push-up exercises were effective in improving overhead passing because
both exercises develop the strength of the hands, wrists, and arms. Similar findings were reported by Riadi and
Hendra (2025), who emphasized that push-up and hand grip variations improved overhead passing because
the movement requires arm strength and wrist control. These studies support the empirical result of the
present research, where push-up training produced a clear and significant increase in students’ overhead
passing scores.

Theoretically, the effect of push-up training on overhead passing can be understood through the principle
of specificity and progressive overload. Although push-up training is not identical to the overhead passing
movement, it develops the physical components that support the execution of the skill. During overhead
passing, students need sufficient arm strength to push the ball upward and forward, shoulder stability to
maintain control, and core strength to maintain body alignment. When push-up training is performed regularly,
the neuromuscular system adapts through increased muscular endurance, improved motor unit recruitment,
and better coordination between pushing muscles. These adaptations enable students to produce stronger,
more stable, and more accurate passing movements. This explanation aligns with strength-training literature
stating that bodyweight exercises such as push-ups can be used effectively to improve upper-body muscular
performance when applied systematically and progressively (Dhahbi et al., 2022; Kornia et al., 2025; Okilanda
et al., 2024; Tharigi et al., 2025; Yang, 2026).

The present findings are also in line with volleyball training studies that emphasize the importance of
repeated, structured, and sport-related exercise programs. Hermaya et al. (2024) found that drill training
significantly improved overhead passing among young volleyball players because repetition strengthens
technical consistency. Permana et al. (2025) showed that part-whole passing training improved volleyball
passing accuracy by allowing athletes to master movement components before performing complete skills.
Rozi et al. (2026) reported that paired and wall overhead passing exercises improved passing performance by
increasing repetition, ball control, and movement adaptation. Widodo et al. (2025) also demonstrated that wall
passing exercises improved overhead passing through repeated ball-contact experience. These findings
indicate that technical repetition is essential; however, the result of the present study adds that physical
conditioning through push-up training can also become an important foundation for improving passing
performance.

From a coaching perspective, the improvement from pretest to posttest indicates that PKO FIKK UNM
students benefited from a simple, low-cost, and easily applicable training method. Push-up exercises do not
require expensive facilities or equipment, making them suitable for university-based volleyball learning, club
training, and independent conditioning programs. This is important because volleyball learning often focuses
heavily on technique while neglecting the physical foundation needed to support skill execution. Studies by
Hasan et al. (2025), Triatmaja et al. (2025), Afifah et al. (2026), Faridhatunnisa et al. (2018), and Tambunan and
Endriani (2025) show that arm strength and arm power are related to volleyball performance, including serving,
smashing, and passing. Therefore, integrating push-up training into volleyball practice can help students build
a stronger physical base for technical development.

The reduction in posttest score variability is also meaningful. Before treatment, students had different
levels of overhead passing ability, as shown by the wider range and higher standard deviation in the pretest.
After the push-up program, the range became narrower and the standard deviation decreased. This suggests
that the training program not only improved average performance but also helped weaker students approach
the performance level of stronger students. In practical terms, push-up training may create a more balanced
physical readiness among learners, making technical instruction more effective. This supports the view that
physical conditioning and technical training should not be separated in volleyball coaching (Ozawa et al., 2021;
Setiawan et al., 2025; Sadzali, 2024; Yanti, 2025; Lanos et al., 2025).

Overall, the results confirm that push-up training has a significant and positive effect on overhead
passing ability in volleyball among PKO FIKK UNM students. Empirically, this is proven by the increase in mean
scores and the significant t-test result. Conceptually, the improvement occurred because push-up training
strengthened the upper-body muscles involved in the push phase of overhead passing, improved shoulder and
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trunk stability, and supported more controlled ball direction. Therefore, push-up training can be recommended
as a practical conditioning exercise to support overhead passing development in volleyball learning and
coaching programs.

CONCLUSION

Based on the results of the study, it can be concluded that push-up training has a significant effect on
improving overhead passing ability in volleyball among PKO FIKK UNM students. This conclusion is supported
by the empirical data showing an increase in the mean score from 24.9333 in the pretest to 39.4000 in the
posttest. The total score also increased from 374.00 to 591.00, indicating a clear improvement after the
implementation of push-up training. In addition, the standard deviation decreased from 2.05171 to 1.40408,
which suggests that students’ overhead passing performance became more consistent after the treatment.

The hypothesis test further confirmed the effectiveness of the training program, as the observed t-value
was 67.197, higher than the t-table value of 2.145 at the 0.05 significance level, with a probability value of
0.000. Therefore, the null hypothesis was rejected and the alternative hypothesis was accepted. Conceptually,
push-up training strengthens the arm, shoulder, chest, and core muscles that support controlled arm
extension, shoulder stability, and accurate ball direction during overhead passing. Thus, push-up training can
be recommended as a practical, simple, and effective conditioning method to improve volleyball overhead
passing ability among university students.
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