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Abstract 
This study aimed to determine the effect of depth jump training, hurdle jump training, and a 
combination of depth jump and hurdle jump training on the smash performance of volleyball 
extracurricular participants at SMP Negeri 14 Lubuklinggau. This study employed an experimental 
method using a pretest–posttest design. The research participants consisted of 45 volleyball 
extracurricular participants who were divided into three groups: the depth jump group, the hurdle 

jump group, and the combination group. Data were collected through smash performance tests 
conducted before and after the training intervention. The data were analyzed using the Wilcoxon 
Signed Ranks Test to determine the effect of each training method and the Kruskal–Wallis test to 
compare the improvement in smash performance among the three groups. The results of the 
Wilcoxon Signed Ranks Test showed that depth jump training had a significant effect on smash 
performance, with a Z-value of -3.417 and an Asymp. Sig. (2-tailed) value of 0.001 (p < 0.05). 
Hurdle Jump training also had a significant effect, with a Z-value of -3.425 and an Asymp. Sig. (2-
tailed) value of 0.001 (p < 0.05). Furthermore, the combination of depth jump and hurdle jump 
training significantly improved smash performance, with a Z-value of -3.308 and an Asymp. Sig. 
(2-tailed) value of 0.001 (p < 0.05). The Kruskal–Wallis test showed no statistically significant 
difference in the improvement of smash performance among the three groups, with a Chi-Square 
value of 3.340, df = 2, and an Asymp. Sig. value of 0.188 (p > 0.05). Although the Depth Jump 
group had the highest Mean Rank (26.83), followed by the Hurdle Jump group (23.87) and the 
combination group (18.30), the difference was not statistically significant. Therefore, Depth Jump 
training, hurdle jump training, and the combination of both can be used as alternative training 
methods to improve the smash performance of volleyball extracurricular participants, although 
none of the three methods can be stated to be significantly more effective than the others. 
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INTRODUCTION 

According to Ely Yuliawan et al. (2023), through a planned and continuous physical 

education process, students are not only facilitated in developing movement skills and physical 

capabilities but are also guided in fostering positive attitudes, mental resilience, and social skills, as 

well as cultivating healthy lifestyle habits in their daily lives. Volleyball is a team sport played by 
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two teams, each consisting of six players. The game involves relatively simple basic techniques—

specifically, hitting the ball back and forth over a net set at a regulation height. Furthermore, 

volleyball can be played both indoors and outdoors. It is also highly accessible to the general public 

as it does not require overly complex facilities; consequently, the sport has grown rapidly across all 

demographics (Nugroho et al., 2021:41). 

Training sessions should be innovative, easy to understand, and tailored to the players' 

abilities to ensure an optimal learning process. Beyond mastering the technique of hitting the ball, 

the ability to execute a strong smash is also influenced by physical capabilities—specifically, leg 

muscle power (Nurfalah et al., 2019:18-19). In line with the views of Priya et al. (2024), plyometric 

training has been shown to optimize explosive muscle power, which plays a crucial role in 

enhancing jumping ability—including movements such as depth jumps and hurdle jumps 

(Qusyaeri et al., 2025:163). Therefore, the greater an individual's leg muscle power, the higher their 

jumping capacity; this ultimately impacts the effectiveness of explosive movements in sports, 

particularly in volleyball (Pembayun et al., 2018:101). 

This is supported by previous research indicating that depth jump training enhances leg 

muscle power relevant to the volleyball smash (Suprianti & Zenda, 2017:32). According to 

Evantoro et al. (2023:62), depth jump training significantly boosts leg muscle explosive power, 

directly resulting in increased jump height and smash power among student-level volleyball 

athletes. By employing an experimental research method with a one-group pre-test and post-test 

design, this study aims to provide an objective overview of how these two types of training influence 

smash performance among students participating in volleyball extracurricular activities (Ruslan & 

Edi, 2021). 

 

METHODOLOGY 

Research design 

The type of research conducted is quantitative research, as the data consist of numerical 

values and the analysis employs statistical methods (Sugiyono, 2023:15). It is classified as 

quantitative research because it involves studying a specific population or sample, utilizes research 

instruments for data collection, and employs statistical data analysis with the aim of testing 

established hypotheses. This study employs a quasi-experimental design, specifically a pretest-

posttest design without a control group. It measures smash performance before and after training 

for each group. Changes in smash performance are assessed based on the difference between the 

pretest and posttest results. 
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Participants 

According to Sugiyono (2017:80), a population constitutes the entire generalization area 

encompassing the research objects or subjects that possess specific qualities, traits, and 

characteristics—as determined by the researcher—for systematic study and subsequent use as a 

basis for drawing conclusions. Thus, a population is not limited to human research subjects but 

may also consist of objects, events, or other natural phenomena relevant to the research objectives. 

Furthermore, a population is not merely understood as the quantity or number of objects being 

studied; rather, it encompasses all the attributes, characteristics, and conditions inherent to those 

objects or subjects. Therefore, a precise understanding of the population is crucial to ensure that 

research findings can be accurately generalized within the established scope. 

According to Suriani et al. (2023), a sample is a subset of the population selected to represent 

the whole while accurately reflecting the size and characteristics of that population. Sample 

selection for this study employed the purposive sampling technique, which involves selecting 

research subjects based on specific considerations and criteria aligned with the research objectives 

(Sugiyono, 2019). The sample was drawn from students participating in the volleyball 

extracurricular program at SMP Negeri 14 Lubuklinggau, taking into account their level of activity 

in training sessions, physical condition suitable for the sports activities, and willingness to 

participate fully throughout the research process. Applying these criteria resulted in the selection 

of forty-five students who met the requirements and were subsequently designated as the research 

sample. Purposive sampling allowed the researcher to select a sample relevant and representative 

of the variables under study—specifically, depth jump and hurdle jump training. This technique is 

also effective in sports research as it ensures that the sample possesses the experience and 

capabilities appropriate for the administered interventions, thereby enhancing the validity of the 

results and their alignment with the research objectives. The total sample size for this study was 45 

participants. The population for this study consisted of all students participating in extracurricular 

activities at SMP Negeri 14 Lubuklinggau. 

Statistical analysis 

Research data collection techniques refer to the methods or steps employed by the researcher 

to obtain relevant, valid, and reliable information to address the research problem and achieve the 

study's objectives. This stage plays a crucial role, as the quality of the data obtained directly 

influences the precision and accuracy of the research findings. Data collection was carried out 

through testing. A test serves as a tool to gather data regarding specific characteristics of an 

individual or group. In this study, testing was conducted twice: before the intervention (pre-test) 
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and after the intervention (post-test). The analysis techniques used in this study are the normality 

test, the homogeneity test, the Wilcoxon test, and the Kruskal-Wallis test. 

 

RESULTS 

Normality test 

Table 4.6 Kolmogorov-Smirnov and Shapiro-Wilk Data Normality Tests 

 Kolmogorov-Smirnov Shapiro-Wilk 

Group Statistic df sig Static df sig 

Pretest Depth jump .238 15 .022 .867 15 .030 

Hurdle Jump .226 15 .038 .916 15 .165 

Kombinasi .263 15 .006 .879 15 .045 

Posttest Depth Jump .148 15 200 .954 15 .589 

Hurdle Jump .135 15 .200 .965 15 .780 

Kombinasi .149 15 .200 .968 15 .822 

 

Based on the data normality testing using the Shapiro-Wilk test—selected because the sample 

size for each research group was fewer than 50 respondents (n = 15)—it was found that not all 

research data met the assumption of a normal distribution. For the Depth Jump group's pretest 

data, a significance value of 0.030 was obtained, while the Combination group's pretest data yielded 

a significance value of 0.045. Both values were lower than the significance level of 0.05 (Sig. < 

0.05); thus, the data for these two groups were determined not to be normally distributed. 

Conversely, the test results for the Hurdle Jump group's pretest data showed a significance value 

of 0.165—greater than 0.05 (Sig. > 0.05)—indicating that the data were normally distributed. 

Furthermore, normality test results for the posttest data across the three treatment groups 

showed significance values of 0.589 for the Depth Jump group, 0.780 for the Hurdle Jump group, 

and 0.822 for the Combination group. All these significance values exceeded 0.05 (Sig. > 0.05), 

leading to the conclusion that the posttest data for all three groups were normally distributed. 

Consequently, the overall test results indicate that some data—specifically the pretest data for the 

Depth Jump and Combination groups—did not meet the normality assumption. Therefore, the 

assumption of normality was not fully satisfied in this study. This situation must be considered 

when selecting statistical analysis techniques for the hypothesis testing stage. If the analysis 

involves data that are not normally distributed, the use of nonparametric statistical tests may be 

considered an alternative better suited to the data's characteristics; this ensures that the test results 

accurately reflect the data conditions and yield scientifically justifiable conclusions. 
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Based on the descriptive statistics of the post-test data, the Depth Jump group achieved the 

highest mean score of 16.73, followed by the Hurdle Jump group at 15.80 and the combination 

group at 15.67. These results indicate that, descriptively, the Depth Jump group yielded higher 

post-test scores than the other two groups. However, these findings alone cannot serve as the basis 

for claiming a statistically significant difference. Therefore, hypothesis testing is required to 

determine the significance of the differences in post-test results between the groups—specifically, a 

One-Way ANOVA if the data meet the assumptions of normality and homogeneity, or the Kruskal-

Wallis test if these assumptions are not met. 

Wicoxon Test 

Table 1. Statistical Table for the Wilcoxon Signed-Ranks Test 

Test Statistica 

POSTTEST DEPTH JUMP 

PRETEST DEPTH JUMP 

Z -3.417b 

Asymp.sig. (2-tailed) .001 

a. Wilcoxon Signeted Ranks Test 

b. Based on neganative Ranks 

 

Based on the analysis using the Wilcoxon Signed-Rank Test, the results showed 0 negative 

ranks, 15 positive ranks, and 0 ties. These results indicate that all study participants experienced an 

improvement in their depth jump test scores following the intervention. Furthermore, the statistical 

analysis yielded a Z-value of -3.417 with an Asymp. Sig. (2-tailed) value of 0.001. Since the 

obtained significance value was lower than the significance level of 0.05 (0.001 < 0.05), the null 

hypothesis (H₀) was rejected and the alternative hypothesis (H₁) was accepted. Thus, it can be 

concluded that the intervention had a significant effect on improving the depth jump performance 

of the study participants. 

Table 2. Wilcoxon Signed-Rank Test Statistics 

Ranks 

POSTTEST HURDLE JUMP 

PRETEST HURDLE JUMP 

Z -3.425b 

Asymp. Sig. (2-tailed) .001 

a. Wilcoxon signed Ranks Test 

b. Based on Negative Ranks 
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Based on the results of the Wilcoxon Signed Ranks Test, it was found that there were 0 

Negative Ranks, 15 Positive Ranks, and 0 Ties. These findings indicate that all research 

participants showed an improvement in test scores on the posttest compared to the pretest.  Based 

on the Test Statistics table, a Z-value of -3.425 was obtained, with an Asymp. Sig. (2-tailed) value 

of 0.001. This significance value is lower than the established significance level of 0.05 (0.001 < 

0.05). Therefore, H₀ is rejected and H₁ is accepted. Thus, it can be concluded that there is a 

significant difference between the pretest and posttest results regarding hurdle jump ability 

following the intervention. These results demonstrate that the implemented training program had 

a significant and effective impact on improving the hurdle jump ability of the participants. 

Table 3. Statistical table for the Wilcoxon Signed-Rank Test (Combination) 

Test Statisticsa 

Posttest Combination 

Pretest Combination 

Z -3.308b 

Asymp. Sig. (2-tailed) .001 

a. Wilcoxon Signed Ranks Test 

b. Based on negative ranks 

 

Based on the analysis using the Wilcoxon Signed-Ranks Test, the intervention or treatment 

administered was found to be effective in improving the research participants' test results. This is 

evidenced by the fact that the majority of respondents—14 out of 15 participants—showed score 

improvements following the treatment. Furthermore, the test results yielded a significance value of 

0.001, which is below the 0.05 significance level (0.001 < 0.05). Thus, it can be concluded that 

there is a significant difference between the measurements taken before and after the treatment. 

These results indicate that the applied treatment contributed significantly to the improvement of 

the specific abilities being measured in the research participants. 

Table 4. Kruskal-Wallis Test Statistics Table. 

Training 

Chi-Square 3.340 

df 2 

Asymp.Sig. .188 

a. Kruskal Wallis Test 

b. Grouping Variabel:GROUP 
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The Kruskal-Wallis test results for the Gain Score values yielded a Chi-Square value of 3.340, 

degrees of freedom (df) of 2, and an Asymp. Sig. value of 0.188. Since the significance value exceeds 

0.05 (0.188 > 0.05), H₀ is accepted and Hₐ is rejected. This indicates that there is no significant 

difference in the improvement of smash performance among the Depth Jump, Hurdle Jump, and 

Combination training groups. Regarding the mean rank values, the Depth Jump group achieved 

the highest mean rank at 26.83, followed by the Hurdle Jump group at 23.87 and the Combination 

group at 18.30. Although the Depth Jump group descriptively showed a tendency for greater 

improvement compared to the other two groups, the difference was not statistically significant. 

Therefore, it can be concluded that the improvement in smash performance across the three 

training groups shows no significant difference based on the Kruskal-Wallis test results. 

 

DISCUSSION  

Based on the results of the study, the Depth Jump exercise was proven to have a significant 

influence on the improvement of the smash ability of extracurricular volleyball participants of SMP 

Negeri 14 Lubuklinggau. The results of the Wilcoxon Signed Ranks Test showed a Z value of -

3.417 with an Asymp value. Sig. (2-tailed) of 0.001. The significance value was smaller than 0.05, 

indicating a significant change in smash ability after participants participated in the Depth Jump 

exercise. In addition, all participants in the Depth Jump group experienced an increase in scores 

from pre-test results to post-test. The findings show that Depth Jump training can be a form of 

exercise that supports the improvement of smash skills in volleyball games. 

The increase in smash ability after being given the Depth Jump exercise can be attributed to 

the characteristics of the exercise which involves explosive jumping movements. Depth Jump is a 

form of plyometric exercise that utilizes stretching and shortening cycles of muscles or stretch-

shortening cycles. The movement of descending from a height then followed by rapid pushback 

provides stimulation to the muscles' ability to generate force in a short time. In the implementation 

of volleyball smash, the ability to generate explosive power is indispensable because players must 

make pushes before hitting the ball. Therefore, increasing the explosive ability of the legs through 

Depth Jump exercises can theoretically support the improvement of the ability to smash. 

The results of the study also showed that the Hurdle Jump exercise had a significant influence 

on the smash ability of extracurricular participants. Based on the Wilcoxon Signed Ranks Test, a 

Z value of -3.425 was obtained with an Asymp value. Sig. (2-tailed) of 0.001. This value was smaller 

than the significance level of 0.05, so there was a significant difference between the smash ability 

before and after being given the Hurdle Jump exercise. All participants in the Hurdle Jump group 

also experienced an increase in scores after participating in the training program. Thus, the change 
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in scores that occurred not only showed an increase individually, but also showed a consistent 

pattern of improvement in all members of the research group. 

Physiologically, Hurdle Jump also includes a form of plyometric exercise that emphasizes 

the ability to produce explosive movements through repetitive pushes. The movement of jumping 

over obstacles requires participants to exert their leg strength quickly and maintain coordination of 

movement during jumps. This ability is related to initial and repulsive movements when smashing. 

The better the participant's ability to produce explosive repulsion, the greater the chance of the 

participant to achieve optimal body position when performing smash shots. Thus, Hurdle Jump 

exercises can provide physical stimuli that are relevant to the needs of movement in volleyball 

smash skills. 

In addition to these two forms of training, the combination of Depth Jump and Hurdle Jump 

also showed a significant influence on improving smash skills. The results of the Wilcoxon Signed 

Ranks Test showed a Z value of -3.308 with an Asymp value. Sig. (2-tailed) of 0.001. A significance 

value smaller than 0.05 indicates that there was a significant change between the pre-test and post-

test results in the combination group. Of the 15 participants, 14 participants experienced an increase 

in scores, while one participant did not experience any change and no participants experienced a 

decrease in score. These results show that the combination of the two forms of training can provide 

a training stimulus that supports the improvement of smash skills. 

Overall, the results of the study show that Depth Jump, Hurdle Jump, or a combination of 

both can be used as an alternative in a training program to improve the smash skills of 

extracurricular volleyball participants of SMP Negeri 14 Lubuklinggau. Although the three 

methods show a significant influence on improving smash skills, the results of comparisons 

between groups have not shown a significant difference in effectiveness. Therefore, the selection of 

training methods can be adjusted to the participants' conditions, training objectives, program 

variations, and characteristics of the exercise implementation. These findings also show the 

importance of applying structured and consistent exercises in the development of smash skills, 

while further research can consider the duration of the exercise, intensity, number of samples, as 

well as other physical and technical variables to obtain a more comprehensive picture. 

 

CONCLUSION 

Based on the results of the study, it can be concluded that the Depth Jump, Hurdle Jump, 

and the combination of Depth Jump and Hurdle Jump exercises have a significant effect on 

improving the smash ability of extracurricular volleyball participants of SMP Negeri 14 

Lubuklinggau, with significance values of 0.001 < 0.05, respectively. However, the results of the 
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Kruskal-Wallis test show that there is no significant difference in the improvement of smash ability 

among the three exercise groups (p = 0.188 > 0.05). Thus, these three forms of training can be used 

as an alternative to exercise to improve smash skills, but it cannot be stated that one method is 

significantly more effective than the other. 
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