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Abstract 
Study purpose. This study was conducted in response to insufficient lower leg 
muscle explosiveness observed in volleyball extracurricular students at State High 
School 1 Madang Suku III, which adversely affected their jumping performance 
during gameplay.  
Materials and methods. A quantitative experimental approach was employed 
using a two-group pretest–posttest design. Statistical analyses were performed 
using paired-sample t-tests to examine within-group differences and independent-
sample t-tests to compare the effects between groups.  
Results. The findings revealed that the Jump to Box training method significantly 
enhanced lower limb muscle explosive power (t = 56.564, p < 0.05). Likewise, 
the Barrier Hops training method demonstrated a statistically significant 
improvement (t = 59.088, p < 0.05). However, the results of the independent-
sample t-test indicated no statistically significant difference in effectiveness 
between the two training interventions (p = 0.704).  
Conclusions. These findings suggest that both Jump to Box and Barrier Hops 
exercises are equally effective in improving lower limb explosive power among 
volleyball extracurricular participants. 
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Introduction 

Volleyball is a team sport characterized by a series of explosive activities of short 
duration, such as serving, ball reception, set-up, smash, sprint, and jumping (Lidor et al., 2021; 
Lidor & Arnon, 2022; Catal et al., 2025). In volleyball, the level of physical fitness of the 
players is mainly related to the results achieved by the team in the competition (Chuang et al., 
2022; Henrique et al., 2022). Volleyball is considered an anaerobic sport (Laudio et al., 2009; 
Catal et al., 2025). Specifically, the anaerobic component of volleyball lies in the execution of 
short actions such as jumps, blocks, and smashes. Especially in the attacking phase of the game 
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(Costa et al., 2017), the sport demands a high level of technical precision as well as optimal 
physical capacity to achieve maximum performance (Isanto et al., 2017). Vertical jumping 
movements and explosive activities have a very dominant role during the game, comparable to 
their contribution to other sports such as football and basketball (Bartol et al., 2022; Huang & 
Huang, 2024). Therefore, volleyball athletes are required not only to master advanced technical 
skills, but also to have sufficient muscle strength to perform dynamic movements efficiently 
(Derek et al., 2025; Miguel et al., 2025). 

The ability to jump vertically is a fundamental component in volleyball technique, 
especially in smash and block skills (Danang Dwi Prasetyo, 2025). In general, there are two 
main approaches to improving jumping ability, namely through improving motor movement 
patterns with repetition and optimization of techniques, and through stimulating short muscle 
stretching cycles using plyometric exercises (Zghal et al., 2019; Liu et al., 2024). The repetition 
of motor patterns contributes to improved intra and inter-muscle coordination, which ultimately 
results in greater force production (Mariola et al., 2025; Granacher et al., 2021). In addition to 
the motor aspect, the process of learning movements that are oriented towards increasing 
strength also plays a role in the development of cognitive structures, thereby strengthening 
neuromuscular adaptation (Sutapa et al., 2021; Hill et al., 2024). Thus, the mastery of optimal 
movement patterns not only increases the physical capacity of athletes, but also supports the 
efficiency of movement execution during the game. 

Plyometric exercises are the most widely applied method to improve vertical jumping 
ability. This training approach focuses on developing explosiveness and muscle strength, and 
has been shown to have a positive impact on various components of physical ability, such as 
strength, agility, and sprint speed (Alim et al., 2024; Ma et al., 2025; Pratama, 2024). These 
characteristics make plyometric training particularly relevant for sports that demand high 
explosiveness, including volleyball, where vertical jump height is often used as a key indicator 
of athlete performance (Pedley et al., 2017). Among the various forms of plyometric exercise, 
vertical fall jumps and barrier jumps are among the most commonly used to improve 
neuromuscular readiness as well as the explosiveness of the lower leg muscles (Novita et al., 
2022; Febrianta et al., 2025). Studies comparing boxing and jumping exercises showed an 
increase in leg muscle explosions on high school volleyball teams, although the effect on 
blocking skills may differ depending on the method used (Manullang et al., 2023; Imandaqurani 
& Pratama, 2024). 

Based on empirical observations on extracurricular volleyball students of Sekolah 
Menengah Atas Negeri 1 Madang Suku III, students' vertical jumping ability is still not optimal, 
which has an impact on the effectiveness of the application of attacking and defending 
techniques during matches. This condition shows the limited explosive power of the leg 
muscles as one of the important physical components in the game of volleyball. However, 
research that specifically compares the effectiveness of jump-to-box and barrier jump training 
methods in increasing the jump height of extracurricular students is still limited. Therefore, this 
experimental research is important to evaluate and compare the influence of the two training 
methods on the increase in jump height, as the basis for the preparation of a more effective and 
science-based training program for the development of school-age volleyball athletes. 

 
Materials and methods 
Study participants 

The subjects of this study are 24 students who actively participate in volleyball 
extracurricular activities at State High School 1 Madang Tribe III. The sample determination 
technique used total sampling, considering that the population was relatively small so that all 
members of the population met the inclusion criteria and were involved in the study. Inclusion 
criteria include: (1) being registered as an active participant in volleyball extracurriculars, (2) 
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not having suffered an injury during the research period, and (3) being willing to participate in 
the entire series of training programs. 

This study uses a quasi-experimental design with a pretest–posttest two group design 
pattern. Before the treatment was given, all subjects underwent a pretest to measure the initial 
ability of jump height. The pretest results were then used as the basis for grouping with 
matching techniques based on equal scores, so that both groups had relatively homogeneous 
initial ability characteristics. After the matching process, subjects were allocated into two 
treatment groups of equal amounts. 

To strengthen the internal validity, several measures of controlling the disruptor 
variables were performed, namely: (1) both groups underwent the same frequency, duration, 
and time of exercise; (2) the training program is carried out outside the school's routine training 
schedule to avoid overlapping treatments; (3) attendance rates are recorded and only subjects 
with attendance of at least 80% are included in the analysis; and (4) subjects were instructed 
not to participate in additional extracurricular exercise programs during the treatment period. 

However, external factors such as physical activity outside of school, nutritional intake, 
and biological maturation processes cannot be strictly controlled and are a limitation of the 
research. Therefore, the interpretation of the causal relationship between treatment and the 
increase in jump height is carried out carefully taking into account the potential confounding 
variables 
 
Study organization 

This study applied a pretest-posttest design from two groups included in a quasi-
experimental approach, with the aim of analyzing the influence of jump to box and barrier hop 
training methods. Data collection was carried out using tests and measurements to obtain 
quantitative data related to jumping ability before and after being given sports treatment. 
Measurement of jump height is carried out using a vertical jump test (Sepdanius et al., 2019). 

 
Statistical analysis 

Prior to the application of inferential statistical analysis, the data are first tested through 
prerequisite tests, including normality tests and homogeneity tests, to ensure that the 
assumptions of the analysis are met. The entire data analysis process is carried out with the help 
of SPSS 26 software to ensure the accuracy and reliability of the research results. This 
systematic methodological approach allows replication by subsequent researchers and provides 
a comprehensive overview of the effectiveness of jump-to-box and barrier training methods in 
improving jumping ability and barrier jump training methods in improving jumping ability. 
 
Results 

Before the treatment in the form of Jump To Box training, a pretest was first carried out 
to measure the athlete's jump height as preliminary data. After the implementation of the 
training program during a predetermined period, a posttest is carried out to find out the changes 
that have occurred. The results showed an increase in the average height of athletes after 
participating in  the Jump To Box training program. as shown in Table 1. 

 
Table 1. Improved jump to box training results 

Average pretest 
score 

Post-test average Percentage % 

43,8 54,7 24,88% 

The results in Table 1 show an average increase of 24.88% after participants participated 
in the jump to box exercise. The increase indicates that the jump to box training method has a 
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positive influence on improving participants' abilities. Thus, the application of jump to box 
exercises has been proven to be effective in improving the performance of research participants. 

The jump height test was performed using vertical jumps before and after barrier hops 
training. The results show an increase in jump height, as shown in Table 2. 

Table 2. Improved barrier hops training results 
Average pretest score Post-test average Percentage % 

45,8 57,3 25,09% 

 
Based on Table 2, it can be seen that the average score of participants increased after 

participating in barrier hop training. The average pretest score of 45.8 increased to 57.3 in the 
post-test. The increase of 11.5 points is equivalent to an increase of 25.09% from the initial 
value. 

This increase shows that barrier hops training  has a positive impact on improving 
participants' abilities. Practically, the percentage increase indicates that the training method 
applied is effective in improving physical performance which is the focus of the measurement 
in this study. 

To provide an overview of the characteristics of the research data, a descriptive analysis 
was carried out on the pretest and posttest values of the two variables, namely jump to box and 
barrier hops. A summary of the results is shown in Table 3. 

 
Table 3. Description of statistical data 

 
 N Range Minimum Maximum Mean Std.Devi 

ation 

Jump To Box Pretest 12 63 7 70 43.83 17.85 
 Posttest 12 63 18 81 54.75 17.74 

Barrier Hops Pretest 12 39 27 66 45.83 14.68 

 Posttest 12 40 38 78 57.33 15.02 

 
The results in table 3 show that the average jump to box score increased from 43.83 in 

the pretest to 54.75 in the posttest. Meanwhile, in the barrier hops exercise, the average score 
increased from 4.83 to 57.33. The increase in average scores in both groups showed an 
improvement in performance after being given the exercise treatment. 

The standard deviation values in each group, both before and after, were relatively 
stable. This shows that the variation in ability between participants did not undergo significant 
changes and the data obtained tended to be homogeneous. Thus, both exercise methods have a 
positive impact on the improvement of outcomes measured in this study. 

To ascertain whether the pre-test and post-test data are distributed normally, a normality 
test is performed. Using the Shapiro-Wilk and Kolmogorov Smirnov tests, the following results 
were obtained in Table 4. 
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Table 4. Normality Test 
 Kolmogrov-smirnov Shapiro-wilk 
 Statistic df Sig. Statistic df Sig. 

Jump To Box Pretest .121 12 .200 .961 12 .800 
 Posttest .120 12 . 200 .965 12 .852 

Barrier Hops Pretest .154 12 . 200 .907 12 .193 
 Posttest .139 12 .200 .908 12 .202 

 
Based on the results in table 4, it is known that the jump to box data  in the post-test 

shows a significance value greater than 0.05, while the barrier hops data  in the pre-test and 
post-test shows a significance value of less than 0.05. These findings indicate that not all data 
are normally distributed. However, given the relatively small sample size and  the paired 
sample t-test which is quite robust against violations of normality assumptions, statistical 
analysis can still be continued. 

The purpose of the homogeneity test is to check the suitability of the variation between 
the pre-test and post-test results for each variable. The following table shows the test results in 
Table 5. 

Table 5. Homogeneity Test 
 Statistik Levene df1 DF2 Sig. 

Based on Mean .045 3 44 .987 
 
Based on the results of the Levene test, a significance value of 0.987 (based on the 

mean) was obtained. The value is greater than 0.05, so it can be concluded that the variance of 
vertical jump results  data in both groups is homogeneous, which means that the measurement 
results between the pretest and posttest come from a uniform group. 

Hypothesis testing was carried out by comparing the pretest and posttest results for the 
jump to box variable using a pair sample t-test. The test results are shown in Table 6: 

 
Table 6. Research Hypothesis for the Jump To Box Training Group 

Pair Mean Std. 
Deviatio
n 

Std
. 

Erro
r 
Mea
n 

95% 
Confidence 

Interval of the 
Difference 

t df Sig. 
(2- 

tailed
) 

Pretest - 
Posttest_Jump_To_B
ox 

10.91
7 

0.669 0.193 Lowe
r 
11.34
1 

 

Upper 
10.49
2 

 

56.56
4 
 

1
1 

0.001 

 
The results of the pre-test and post-test vertical jump showed a significant difference, 

which was indicated by the sig. (2-tailed) value of 0.001 (< 0.05). thus, it can be concluded 
that the jump to box exercise significantly increases the jump height of volleyball 
extracurricular students of State High School 1 Madang Suku III. 

To find out whether barrier hops training  also provides an increase in the jump height 
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of extracurricular students, a hypothesis test was then carried out on the barrier hops variable. 
The results of these tests are presented in Table 7. 
 

Table 7. Research Hypothesis for the Barrier Hops Training Group 
Pair Mean Std. 

Deviation 
Std. 

Error 
Mean 

95% 
Confidence 

Interval of the 
Difference 

t df Sig. 
(2- 

tailed) 

Pretest - Posttest_ 
barrier hops 

11.500 0.674 0.195 Lower 
11.928 

 

Upper 
11.072 

 

59.088 
 

11 0.001 

 
The results of the pre-test and post-test vertical jump showed a significant difference, 

which was indicated by the Sig. (2-tailed) value of 0.001 (< 0.05). Thus, it can be concluded 
that barrier hops  practice significantly increases the jump height of volleyball extracurricular 
students of State High School 1 Madang Suku III. 

 
Discussion 

The results showed that the application of the Jump to Box and Barrier Hops training 
methods had a significant influence on increasing the explosiveness of the lower leg muscles. 
This is shown by an average increase of 24.88% in the Jump to Box exercise group and 25.09% 
in the Barrier Hops training group. The findings indicate that both plyometric training methods 
are effective in optimizing the explosive abilities of the lower leg muscles. This adaptation is 
supported by findings (Shuai et al., 2025) Specifically, the Jump to Box exercise provides 
benefits in increasing jump height through the development of explosive strength, movement 
coordination, and maximum extension ability in the ankle, knee, and pelvic joints. This exercise 
also helps athletes improve control during the push-up and landing phases, so that the efficiency 
of vertical movement is more optimal. Meanwhile, (Fischetti et al., 2019) explained that Barrier 
Hops training contributes to an increase in jump height through increased muscle reactivity 
(stretch-shortening cycle), contraction speed, and the ability to maintain rhythm and jump 
continuity. The repetitive movement characteristics of Barrier Hops train the elastic response 
of muscles and tendons, which play an important role in producing stronger and faster 
repulsion, thus having a direct impact on improving vertical jump performance. 

Jump to box training is a form of plyometric exercise that emphasizes the ability to 
produce vertical force explosively by utilizing body weight. The results of this study show that 
jump to box training has a significant effect on improving the jump height of volleyball 
extracurricular students. These findings indicate that training which optimizes the stretch 
shortening cycle mechanism can enhance lower-limb explosive power, which plays an 
important role in supporting volleyball-specific movements such as spiking and blocking. 

Physiologically and biomechanically, jump-to-box training involves the synergistic 
activation of the main lower-limb muscles working explosively, thereby increasing the rate of 
force development. This neuromuscular adaptation is consistent with previous studies showing 
that vertical jump–based plyometric training is effective in improving vertical jump ability in 
athletes and students (Vida et al., 2025a; Aldo et al., 2024; Yu et al., 2025). In the context of 
school physical education and sports, these findings confirm that jump-to-box training can be 
systematically and safely integrated as part of students’ physical training programs. 

Barrier hops training has also been proven to have a significant effect on improving 
students’ jump height. The repetitive and reactive nature of this exercise requires rapid 
neuromuscular coordination and efficient energy transfer during the push-off phase. The results 
of this study are consistent with previous research (Zheng et al., 2025; Jatra et al., 2025), and 
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strengthened by international studies that state that reactive plyometric exercises are effective 
in increasing leg muscle explosiveness and vertical jump performance (Kons et al., 2023). 

These findings indicate that both exercise methods have relatively equal effectiveness 
in increasing jump height. These results are consistent with research (Deng et al., 2024) as well 
as systematic reviews indicating that variations of plyometric training produce comparable 
performance adaptations, as long as training principles such as intensity and volume are applied 
appropriately (Markovic et al., 2010; Ramirez-campillo et al., 2022). 

Thus, in the context of school sports development, jump-to-box and barrier hops 
training can be used as alternative plyometric training methods that are practical and flexible. 
Teachers and coaches have the freedom to select or combine these two methods according to 
students’ characteristics, learning objectives, and available facilities, without reducing their 
effectiveness in improving vertical jump ability. 
 
Conclusions 

According to the study's findings, the high jump ability of volleyball extracurricular 
students can be significantly improved through Jump To Box and Barrier Hop training. Both 
forms of exercise are part of plyometric exercises that emphasize the stretch-shortening cycle 
(SSC), which is a combination of eccentric and concentric contractions that take place quickly 
and explosively. Through this mechanism, Jump To Box and Barrier Hop exercises are able to 
increase leg muscle explosiveness, neuromuscular coordination, and vertical movement 
efficiency. 

This improvement directly contributes to the technical performance in the game of 
volleyball, especially in the ability to smash, block, and jump serve. Exercises that are carried 
out systematically and progressively can increase the recruitment of fast-twitch muscle fibers, 
speed up reaction time, and improve explosive movement patterns during pushback. Thus, 
students are able to achieve more optimal and stable jump heights during the game. 

Overall, the regular application of Jump To Box and Barrier Hop exercises can be used 
as an effective strategy in the physical training program of volleyball extracurricular students, 
both to improve vertical jump performance and to support general physical readiness. The 
results of this study reinforce the view that the explosiveness of the leg muscles is a very 
important component of physical condition in the sport of volleyball. Therefore, both forms of 
training deserve to be an integral part of the physical training program for school athletes. 

The recommendation for future researchers is to expand the study by comparing the 
effectiveness of Jump To Box and Barrier Hop separately or a combination of the two to 
determine the most optimal method for increasing jump height. In addition, future research may 
test variations in intensity, volume, frequency, and duration of exercise to obtain more effective 
and efficient exercise protocols. It is also important to replicate the research in different 
populations (e.g., junior high school, high school, or female athletes) and to use biomechanical 
analysis or technology-based measurements (such as sensor-based vertical jump tests) to obtain 
objective validation of the increased explosiveness of the leg muscles resulting from the 
exercise program. 
 
Acknowledgment 

The author would like to thank the Principal of State High School 1 Madang Suku III, 
the Physical Education, Sports, and Health teachers, and all students who have participated in 
this research. This research is inseparable from the support and cooperation of various parties 
who have helped the smooth implementation of the research. 
 



Indonesian Journal of Physical Education and Sport Science  
 
 

264 
 

Conflict of interest  
The author states that there is no conflict of interest in the implementation or publication 

of this research. The entire research process is carried out independently and objectively in 
accordance with scientific principles. 
 
References 
Aldo Prayoga, Jujur Gunawan Manullang, W. H. (2024). Pengaruh Latihan Jump To Box 

Terhadap Hasil Power Otot Tungkai Pada Ekstrakurikuler Permainan Bola Voli Siswa di 
SMK Negeri 1 Oku. Jumper: Jurnal Mahasiswa Pendidikan Olahraga, 3(8.5.2017), 
2003–2005. https://doi.org/https://doi.org/10.55081/jumper.v6i1.4074 

Alim, A. Salam, N. A. (2024). The Effect of Knee Tuck Jump and Jump-To-Box Plyometric 
Training on Female Students ’ Leg Muscle Strength and Flexibility in Volleyball 
Extracurricular Activity. Physical Education Theory and Methodology, 8(1), 79–86. 
https://doi.org/10.17309/tmfv.2024.1.10 

Bartol, V. Rugelj, D. (2022). Heliyon In fl uence of the sport speci fi c training background on 
the symmetry of the single legged vertical counter movement jump among female ballet 
dancers and volleyball players. Heliyon, 8(9), e10669. 
https://doi.org/10.1016/j.heliyon.2022.e10669 

Catal, J. Fernández-valdés, B. (2025). Analysis of Movement Variability During the Spike 
Jump Action in Young and High-Level Female Volleyball Players : Differences Between 
Categories and Playing Positions. Journal of Functional Morphology and Kinesiology, 
10(3), 1–17. https://doi.org/https://doi.org/10.3390/jfmk10030268 

Chuang, C. Lin, K. (2022). Effects of Agility Training on Skill-Related Physical Capabilities 
in Young Volleyball Players. Applied Sciences (Switzerland), 12(4). 
https://doi.org/https://doi.org/10.3390/app12041904 

Costa, G. C. Costa, R. P. (2017). Determinants of attack tactics in Youth male elite volleyball. 
International Journal of Performance Analysis in Sport, 11(1). 
https://doi.org/https://doi.org/10.1080/24748668.2011.11868532 

Danang Dwi Prasetyo. (2025). Journal of Strength and Conditioning. Journal of Strength and 
Conditioning Indonesian Conditioning Coaches Association, 2(1), 1–6. 
https://doi.org/10.63739/jsc.v2i1.13 

Deng, N. Huang, D. (2024). Effects of plyometric training on skill-related physical fitness in 
badminton players : A systematic review and meta-analysis. Heliyon, 10(6), e28051. 
https://doi.org/10.1016/j.heliyon.2024.e28051 

Derek Sople, P.T., D.P.T., O.C.S., and Reg B. Wilcox III, P.T., D.P.T., M.S., M.B.A., O. C. S. 
(2025). Dynamic Warm-ups Play Pivotal Role in Athletic Performance and Injury 
Prevention. Arthroscopy, Sports Medicine, and Rehabilitation, 7(2), 101023. 
https://doi.org/10.1016/j.asmr.2024.101023 

Febrianta, Y. Probo, A. (2025). The Effect of Plyometric Exercise on Leg Muscle Power , Kick 
Speed and Agility of Pencak Silat Athletes. Balneo and PRM Research Journal, 16(4), 1–
8. https://doi.org/https://doi.org/ 10.12680/balneo.2025.920 

Fischetti, F. Greco, G. (2019). Lower-limb plyometric training improves vertical jump and 
agility abilities in adult female soccer players. Journal of Physical Education and Sport, 
19(2), 1254–1261. https://doi.org/10.7752/jpes.2019.02182 

Granacher, U. Gonzalo, M. (2021). Neuroscience and Biobehavioral Reviews Functional 
relevance of resistance training-induced neuroplasticity in health and disease. 
Neuroscience and Biobehavioral Reviews, 122(July 2020), 79–91. 
https://doi.org/10.1016/j.neubiorev.2020.12.019 

Henrique, A. Costa, T. (2022). Small-sided games in volleyball : A systematic review of the 
state of the art. Biology of Sport, 39(4), 995–1010. 

https://doi.org/https:/doi.org/10.55081/jumper.v6i1.4074
https://doi.org/10.17309/tmfv.2024.1.10
https://doi.org/10.1016/j.heliyon.2022.e10669
https://doi.org/https:/doi.org/10.3390/jfmk10030268
https://doi.org/https:/doi.org/10.3390/app12041904
https://doi.org/https:/doi.org/10.1080/24748668.2011.11868532
https://doi.org/10.63739/jsc.v2i1.13
https://doi.org/10.1016/j.heliyon.2024.e28051
https://doi.org/10.1016/j.asmr.2024.101023
https://doi.org/10.7752/jpes.2019.02182
https://doi.org/10.1016/j.neubiorev.2020.12.019


Indonesian Journal of Physical Education and Sport Science  
 
 

265 
 

https://doi.org/https://doi.org/10.5114/biolsport.2022.109960 
Hill, P. J. Barnett, L. M. (2024). The Influence of Motor Competence on Broader Aspects of 

Health : A Systematic Review of the Longitudinal Associations Between Motor 
Competence and Cognitive and Social ‑ Emotional Outcomes. In Sports Medicine (Vol. 
54, Issue 2). Springer International Publishing. https://doi.org/10.1007/s40279-023-
01939-5 

Huang, W., & Huang, H. (2024). Differences in the Lateral and Vertical Jump Performances of 
Elite Male Basketball Players An Axial Stabilization Training Program. Exercise 
Physiology and Biomechanics in Human Health, 14(11). 
https://doi.org/https://doi.org/10.3390/app14114832 

Imandaqurani, D., & Pratama, H. G. (2024). Pengaruh Latihan Variasi Plyometric terhadap 
Peningkatan Kemampuan Vertical Jump pada Atlet Putra Klub Bola Voli Usia Remaja. 
SPRINTER : Jurnal Ilmu Olahraga, 5(3), 426–432. 
https://doi.org/https://doi.org/10.46838/spr.v5i3.610 

Isanto, T. D. Raiola, G. (2017). Original Article Teaching method in volleyball service : 
intensive and exenstive tools in cognitive and ecological approach JPES ®. Journal of 
Physical Education and Sport, 17(5), 2222–2227. https://doi.org/10.7752/jpes.2017.s5233 

Jatra, R. Tegar, M. (2025). The Effect of a Holistic Approach-Based Tennis Training Model on 
Improving Forehand and Backhand Stroke Skills. 5(1), 125–133. 
https://doi.org/https://doi.org/10.52188/ijpess.v5i1 

Kons, R. L. Detanico, D. (2023). Effects of Plyometric Training on Physical Performance : An 
Umbrella Review. Sports Medicine - Open, 9(4). https://doi.org/10.1186/s40798-022-
00550-8 

Laudio, L. U. I. Z., & Tanganelli, R. E. S. (2009). An Analysis Of Playing Positions In 
Elitemen’s Volleyball: Considerations For Competition Demands And Physiologic 
Characteristics. Journal of Strength and Conditioning Research, 23(6), 1858–1866. 
https://doi.org/10.1519/JSC.0b013e3181b45c6a 

Lidor, R. Arnon, M. (2021). Relative Age Effect in 14- to 18-Year-Old Athletes and Their 
Initial Approach to This Effect — Has Anything Changed Over the Past 10 Years ? 
Frontiers in Sports and Active Living, 3(March), 1–12. 
https://doi.org/10.3389/fspor.2021.622120 

Lidor, R., & Arnon, M. (2022). The Birthplace Effect in 14 – 18-Year-Old Athletes 
Participating. Sports, 10(4). https://doi.org/10.3390/sports10040059 

Liu, H. Villarreal, E. S. De. (2024). The Effect of Combined Strength , Plyometric , and Sprint 
Training on Repeated Sprint Ability in Team-Sport Athletes : A Systematic Review and 
Meta-Analysis. Journal of Sports Science and Medicine, August, 718–743. 
https://doi.org/10.52082/jssm.2024.718 

Ma, S. Tu, Q. (2025). The effects of plyometric training on athletic ’ jump performance : a 
systematic review and meta-analysis. Frontiers in Physiology, 16(October). 
https://doi.org/10.3389/fphys.2025.1683281 

Manullang, J. G., & Ngatimin. (2023). The Effect Of Hanging Ball Hitting Practice On Smash 
Results In Volleyball Games. Indonesian Journal of Physical Education and Sport 
Science, 3(2), 229–235. https://doi.org/10.52188/ijpess.v3i2.474 

Mariola, G. Jakub, J. (2025). Comparative Effects of Movement-Pattern-Oriented and 
Isometric Training on Neuromechanical Performance in Track and Field Athletes. Applied 
Neuroscience and Neural Engineering, 15(19), 1–21. 
https://doi.org/https://doi.org/10.3390/app151910724 

Markovic, G., & Mikulic, P. (2010). Neuro-Musculoskeletal and Performance Adaptations to 
Lower-Extremity Plyometric Training. Sports Medicine, 40(10), 859–895. 
https://doi.org/10.2165/11318370-000000000-00000 

https://doi.org/https:/doi.org/10.5114/biolsport.2022.109960
https://doi.org/10.1007/s40279-023-01939-5
https://doi.org/10.1007/s40279-023-01939-5
https://doi.org/https:/doi.org/10.3390/app14114832
https://doi.org/https:/doi.org/10.46838/spr.v5i3.610
https://doi.org/10.7752/jpes.2017.s5233
https://doi.org/https:/doi.org/10.52188/ijpess.v5i1
https://doi.org/10.1186/s40798-022-00550-8
https://doi.org/10.1186/s40798-022-00550-8
https://doi.org/10.1519/JSC.0b013e3181b45c6a
https://doi.org/10.3389/fspor.2021.622120
https://doi.org/10.3390/sports10040059
https://doi.org/10.52082/jssm.2024.718
https://doi.org/10.3389/fphys.2025.1683281
https://doi.org/10.52188/ijpess.v3i2.474
https://doi.org/https:/doi.org/10.3390/app151910724
https://doi.org/10.2165/11318370-000000000-00000


Indonesian Journal of Physical Education and Sport Science  
 
 

266 
 

Miguel, J. Román, L. (2025). Enhancing Physical and Cognitive Performance in Youth 
Football : The Role of Specific Dual-Task Training. Journal of Functional Morphology 
and Kinesiology, 10(4). https://doi.org/https://doi.org/10.3390/jfmk10040404 

Novita, Putra Oka Harahap, Ramlan Sahputera Sagala, A. M. N. P. (2022). Effect of plyometric 
exercises on limb muscle power in volleyball players. Jurnal SPORTIF: Jurnal Penelitian 
Pembelajaran, 8(1), 131–144. 
https://doi.org/https://doi.org/10.29407/js_unpgri.v8i1.17810 

Pedley, J. S. Oliver, J. L. (2017). Drop Jump : A Technical Model for Scientific Application. 
Strength and Conditioning Journal, 39(5), 36–44. 
https://doi.org/10.1519/SSC.0000000000000331 

Pratama, H. G. (2024). Effects of Plyometric Exercise of Adolescent Male Volleyball Athletes : 
A Systemic Review. Pamukkale Journal of Sport Sciences, 15(2), 399–415. 
https://doi.org/https://doi.org/10.54141/psbd.1458129 

Ramirez-campillo, R., & Garc, A. (2022). The effects of plyometric jump training on physical 
fitness attributes in basketball players : A meta-analysis. Journal of Sport and Health 
Science, 11, 656–670. https://doi.org/10.1016/j.jshs.2020.12.005 

Sepdanius, E., Rifki, M. S., & Komaini, A. (2019). es Dan Pengukuran Olahraga. PT Raja 
Grafindo Persada. 

Shuai, C. Xinqi, J. (2025). Effects of Plyometric Training on Lower- Limb Explosive Power 
and Its Retention After Detraining in Sprinters. American Journal of Men’s Health, 169. 
https://doi.org/10.1177/15579883251363089 

Sutapa, P. Ali, S. (2021). Improving Motor Skills in Early Childhood through Goal-Oriented 
Play Activity. Drenchil, 8(11), 1–11. 
https://doi.org/https://doi.org/10.3390/children8110994 

Vida, C. De. Rica, C. (2025). Effects of Plyometric Training on Sports Performance in Team 
Sports : A Literature Review. Movimiento Humano y Salud, 22(1). 
https://doi.org/https://doi.org/10.15359/mhs.22-1.17522 

Yu, S. Peng, D. (2025). Effect of complex training on lower limb strength and running economy 
in adolescent distance runners. Frontiers in Physiology, 16(November), 1–11. 
https://doi.org/10.3389/fphys.2025.1718150 

Zghal, F. Granacher, U. (2019). Combined Resistance and Plyometric Training Is More 
Effective Than Plyometric Training Alone for Improving Physical Fitness of Pubertal 
Soccer Players. Frontiers in Physiology, 10(August), 1–11. 
https://doi.org/10.3389/fphys.2019.01026 

Zheng, T. Luo, X. (2025). Effects of plyometric training on jump , sprint , and change of 
direction performance in adolescent soccer player : A systematic review with meta- 
analysis. Plos One Journal, 1–20. https://doi.org/10.1371/journal.pone.0319548 

 
Information about the authors: 

Muhammad Zen Almunawar: muhammadzenalmunawar@gmail.com, Department of 
Master Study Program In Physical Education,Universitas PGRI Palembang, Indonesia 
⁠Siti Ayu Risma Putri: sitiayurisma@gmail.com, https://orcid.org/0009-0008-3372-7093,  
Department of Master Study Program In Physical Education,Universitas PGRI Palembang, 
Indonesia 
Jujur Gunawan Manullang: jujurgm@univpgri-palembang.ac.id, https://orcid.org/0000-
0001-7796-1158,  Department of Master Study Program In Physical Education,Universitas 
PGRI Palembang, Indonesia 
Grace Kharisma Tambunan: gracetbn19@gmail.com, https://orcid.org/0009-0002-6029-
9887, Department of Master Study Program In Physical Education,Universitas PGRI 
Palembang, Indonesia 

https://doi.org/https:/doi.org/10.3390/jfmk10040404
https://doi.org/https:/doi.org/10.29407/js_unpgri.v8i1.17810
https://doi.org/10.1519/SSC.0000000000000331
https://doi.org/https:/doi.org/10.54141/psbd.1458129
https://doi.org/10.1016/j.jshs.2020.12.005
https://doi.org/10.1177/15579883251363089
https://doi.org/https:/doi.org/10.3390/children8110994
https://doi.org/https:/doi.org/10.15359/mhs.22-1.17522
https://doi.org/10.3389/fphys.2025.1718150
https://doi.org/10.3389/fphys.2019.01026
https://doi.org/10.1371/journal.pone.0319548
mailto:muhammadzenalmunawar@gmail.com
mailto:sitiayurisma@gmail.com
https://orcid.org/0009-0008-3372-7093
mailto:jujurgm@univpgri-palembang.ac.id
https://orcid.org/0000-0001-7796-1158
https://orcid.org/0000-0001-7796-1158
mailto:gracetbn19@gmail.com
https://orcid.org/0009-0002-6029-9887
https://orcid.org/0009-0002-6029-9887


Indonesian Journal of Physical Education and Sport Science  
 
 

267 
 

 
Cite this article as:  
Almunawar, M, Z. et al. (2026). The Effect of Box Jumping and Barrier Jumping Exercises on 
Jump Height. Indonesian Journal of Physical Education and Sport Science (IJPESS), 6(2), 257-
267. https://doi.org/10.52188/ijpess.v6i2.1957 
 
 

 

https://doi.org/10.52188/ijpess.v3i1

