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Abstract  The aim of this study was to investigate the 

effect of the 60-m sprint training program on the vertical 

jump height of female youth volleyball players. In this 

quasi-experimental study, a one-group pretest/posttest 

design was utilized. Participants were 10 female youth 

volleyball players (aged 12-15) who were registered in a 

12-session sprint training program at a junior sports 

organization in Yogyakarta, Indonesia. The training 

program was carried out on a 100-m flat track at the 

Athletic Field, Faculty of Sport Sciences of Yogyakarta 

State University. The stand and reach method was used to 

measure the vertical jump height. To compare the pretest 

and posttest scores, a paired samples t-test was used. The 

results indicated that there was a significant increase in 

vertical jump height from pretest to posttest with a high 

effect size. Thus, it can be concluded that a 4-week sprint 

training program can effectively increase the vertical jump 

height of young volleyball players. It is recommended that 

volleyball coaches and trainers implement a sprint training 

program as a step towards developing the vertical jump of 

their young athletes. 

Keywords  Sprint Training Program, Vertical Jump 

Height, Young Volleyball Players 

 

1. Introduction 

Volleyball is one of the most popular team sports in the 

world. The characteristics of this sport are short and 

explosive movement patterns, agile and fast positioning, 

jumps, and blocks [1]. Volleyball is one of the most 

practiced sports in the world where smash is called the 

main attack action which is closely related to the outcome 

of the match [2,3]. A volleyball athlete does not only need 

good basic playing techniques, but they also have to do 

physical training to maintain their fitness. The physical 

components needed in volleyball are speed, agility, 

upper-body, and lower-body muscular power, and 

maximal aerobic power [4]. The power of the arm and leg 

muscles, in particular, plays an important role in 

supporting spiking skills — one of the vital skills needed 

to be a good offensive volleyball player. 

Kumar et al. [5] revealed that the characteristic of 

volleyball is that it requires the players to jump. Agopyan 

et al. [6] in a study also suggested that volleyball players 

have a high vertical jump. This means that each player 

must have strong power to jump as provisions for hitting, 

blocking, and serving. For example, a high jumping 

ability is required when a volleyball player has to smash. 

In addition, high jumps when blocking will also make it 

easier for the team to defend. This clearly shows that 

volleyball players need a large explosive power in the 

extremities when they need to make jumps and punches 

with high speed [7]. High jumps can be achieved if the 

muscle power in the legs has been trained with bails. Leg 

muscle power is related to the ability of an athlete to exert 

maximum strength and speed in the shortest possible time 

[8]. Jump height in other words can be achieved when a 

volleyball player performs exercises related to power or 

explosive power. 
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Power is theoretically explained as the product of speed 

and power [8]. The jump height can be increased by 

training the speed at which the leg muscles contract. It is 

stated in the literature that the method often used to 

increase athletes’ jump height is the plyometric method 

[9,10]. However, on the other hand, previous studies 

reported that this type of training has the potential to cause 

injury to the vertebrae, osteoarticular, acute muscle 

soreness, and muscle damage [11-14]. Miller et al. [15] 

revealed that greater intensity in plyometric training is 

considered capable of increasing strength production in 

the musculoskeletal system and can result in the 

occurrence of the pain of delayed-onset muscle soreness. 

Thus, the researchers conducted a way to minimize injury 

while improving the performance of young volleyball 

athletes by utilizing other training programs. In order to 

increase the contraction speed of the leg muscles, the 

current study used sprint training. 

Sprint is an essential component in many sports, 

particularly volleyball. Sprinting is an explosive 

movement that can lead to an increase in human muscle 

strength and is usually used as a testing exercise, both for 

individual and team sports [16]. Sprint workouts can be 

done on a gentle slope or downhill. It is intended that the 

muscles contract quickly to move, so that the speed of 

muscle contraction will increase. In short, sprinting can be 

an effective training method for the development of leg 

extensor strength and power [16]. Training programs also 

benefit the physical and physiological development of 

volleyball players [17]. Kaynak et al. [18] explored the 

effect of 20-m repeated sprint training on the aerobic 

capacity of college volleyball players and found that the 

addition of repeated sprint training programs was 

successful in increasing aerobic capacity and anaerobic 

performance. In addition, Erylmaz et al. [19] showed that 

repeated sprint training can increase the isocapnic 

buffering phase of volleyball players, indicating that sprint 

training is very useful in volleyball. 

The aim of the exercise is to improve the athlete’s 

ability to prepare for a match [20,21]. It is clear that 

players perform various types of physical activity such as 

sprints and jumps in volleyball matches [18]. However, to 

our knowledge, studies evaluating the effect of a sprint 

training program on vertical jump height among novice 

volleyball athletes have not been explored. Therefore, this 

study aims to evaluate the effects of 4-week sprint training 

on vertical jump height. We hypothesized that a sprint 

training program would increase the vertical jump height 

of beginner volleyball athletes. Through this training 

program, we hope that the training program will be more 

efficient and effective and prevent athletes from injury. 

2. Materials and Methods 

2.1. Research Design 

The purpose of this study was to determine whether the 

60-m sprint training program could provide a greater 

increase in vertical jumps among young female volleyball 

players. In this quasi-experimental study, a one-group 

pretest/posttest design was employed. A 

quasi-experimental design is suitable for building 

cause-and-effect relationships [22]. Pretest and posttests 

were carried out 2 days before and after the training 

period where this process was assessed by the same 

researchers. We decided on a 4-week training period 

without interrupting the start of the season. 

2.2. Participants 

A total of 10 female youth volleyball players were 

registered in a 4-week sprint training program at a junior 

sports organization in Yogyakarta, Indonesia. They attend 

the entire program and complete the pretest and posttest. 

All of these participants were between 12-15 years old 

(see Table 1). Of note, all participants had no history of 

injury and chronic illness. They start and finish a training 

program without injury and illness. Subjects were also 

instructed not to take any dietary supplements during the 

study. As ethical considerations, all athletes provided 

written informed consent to researchers prior to 

volunteering. Before the data collection, the institutional 

review board has also been approved in this study. 

Table 1.  Physical characteristics of the participants 

Age (y) Height (cm) Weight (kg) 

13.449± 0.935 161.000 ± 4.346 54.100± 9.960 

2.3. Training Protocols 

There were 12 training sessions (30 minutes per session) 

over the 4-week training program. All participants were 

assigned to sprint training. Training sessions were 

scheduled for 3 days per week (i.e., Monday, Wednesday, 

and Friday at 4-5 pm). The training program was carried 

out on a 100-m flat track at the Athletic Field, Faculty of 

Sport Sciences of Yogyakarta State University, Indonesia. 

The researchers instructed athletes not to do physical 

exercise outside the set program and they were instructed 

to continue their usual eating habits during the study. 

The training session began with a 5-minute static 

warm-up led by an athlete to prevent injury. This was 

followed by a 10-minute happy dynamic warm-up aimed 

at preparing the muscles for the workout. Colling down 

was then carried out for 10 minutes to stretch muscles and 

joints after the training program, accompanied by 

adjusting the breath so that the heart rate returns to 

normal. 

The researchers were 1 meter beside the starting line 

and the research assistant was exactly 1 meter beside the 

finish line. The researchers blew the whistle and the other 

researchers recorded the time of the sprint. The 60-m 

sprint in this study was carried out in 3 sets with 5 
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repetitions in each set. Each participant was given time to 

perform a recovery of 75 seconds between each repetition 

with the time lag between sets being 150 seconds. The 

required time from start to finish should be less than 15 

seconds. 

2.4. Vertical Jump Assessment 

The stand and reach method was used by researchers to 

measure vertical jump height [23]. All participants were 

instructed to first apply lime powder or magnesium 

carbonate to the tips of their fingers before performing the 

vertical jump. The initial reach height was determined by 

asking participants to stand upright against a wall, feet 

together with the scale board on their left or right. Then 

the hand that was near the wall was raised straight up and 

the palm was attached to the scale board to leave a mark. 

Next, each participant will start with the preferred knee 

and arm or arms bent and raised in a vertical position 

while the other arm hangs at his side. All participants 

were not allowed to swing their arms to help with the 

momentum of the jump. The next movement was for 

participants to jump as high as possible while tapping the 

board with their fingertips, leaving a mark. The boards 

were designed with a height from 150 to 350 cm. Each 

participant was allowed to perform two to three jumps in 

which the highest jump successfully made will be used for 

data analysis. Each participant was allowed to make 3 test 

jumps with a 30-second recovery between each jump.  

2.5. Statistical Analysis 

Descriptive statistics in this study included the mean 

and standard deviation. The normality test was performed 

using the Shapiro-Wilk, while the homogeneity test was 

carried out using the Levene test. After fulfilling the 

assumption test (p > 0.05), a paired-samples t-test was 

then used to compare the pretest and posttest scores. A 

calculation was performed on Cohen’s d [24] to show how 

much increase on the pretest to posttest scores were. In 

addition, the effect size classification for strength training 

was adapted: <0.35 indicates a trivial effect; 0.35–0.80 for 

small effect; 0.80–1.50 for medium effect; and >1.50 for 

large effect [25]. Finally, all data were analyzed using 

SPSS version 17 (SPSS Inc., USA) at a significance level 

of 0.05. 

3. Results 

The jump heights were assessed before and after the 

training period are presented in Table 2. The results 

obtained indicate a significant increase in vertical jump 

height from pretest (34.200 ± 2.616) to posttest (37.000 ± 

2.667). In sum, after a 4-week period, it appears that the 

sprint training program was successful in increasing the 

athletes’ vertical jump by an additional 2.80 cm. 

Table 2.  Assessment of Vertical Jump Height after 4 Weeks 

 N Min Max M SD 

Pretest 10 31.00 39.00 34.200 2.616 

Posttest 10 33.00 42.00 37.000 2.667 

In order to prove the increase in vertical jump height 

before and after the training program, the researchers 

conducted a paired samples t-test. The analysis results are 

presented in Table 3. 

There is a significant increase found in vertical jump 

heights at pretest and posttest based on the results of the 

t-test after participants attended a training program with a 

high effect size (d = 3.05) (see Table 3). Comparison 

between vertical jumps at the pretest and the scores 

obtained after 4 weeks revealed that the sprint training 

program increased the athletes’ vertical jumps by 8.19% 

(paired differences; 2.800 ± 0.919, p < 0.05). Thus, the 

sprint training program can be concluded that it will 

effectively increase the vertical jump height of beginner 

volleyball athletes. 

Table 3.  T-Test Results for Vertical Jump Height before and after the Training Program 

Pretest Posttest Paired Differences 
t df p Cohen’s d 

M SD M SD M SD 

34.200 2.616 37.000 2.667 2.800 0.919 -9.635 9 0.000 3.05 

*Significantly different at p < 0.05. 
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4. Discussion 

Current research has successfully evaluated the effect 

of sprint training on vertical jump height of 12-15 years 

old youth volleyball players. It was found that there was a 

significant effect of speed training on the jump height of 

beginner volleyball athletes based on the findings 

obtained. The percentage increase in vertical jump height 

is 2.80 cm with a height effect size. Our study results 

show that the percentage increase in the sprint increased 

vertical jump heights training program is 8.19%. It may be 

argued that the training protocol used in the current study 

was capable of producing a significant increase in the 

vertical jump, particularly for younger female athletes. 

Our research strengthens the findings of previous 

studies. Kotzamanidis [26] in a study found that the 

10-week sprint training program was successful in 

increasing vertical jump height significantly. Similar to 

our results, Kotzamanidou et al. [27] reported that vertical 

jumps increased after five weeks of training for sprinting. 

Tønnessen et al. [28] reported that repeated 40-m sprints 

training had a positive effect on vertical jump 

performance. Similarly, Bonnette et al. [29] also found 

that the 4-week sprint training program had positive 

results on vertical jumps. In fact, Markovic et al. [16] 

suggested sprint training as a training method that could 

be applied to increase the explosive performance of 

athletes. 

We argue that every athlete needs strong leg power to 

produce high jumps. It is expected that their power can 

increase with the increase in the athlete’s sprint speed 

during training since power is influenced by strength and 

speed. As stated by Markovic et al. [16], sprint training 

has been shown to improve leg extensor strength, power, 

and agility performance. This can partly be explained by 

the fact that sprinting is able to activate most of the leg 

muscles. In a study, Saudini and Sulistyorini [30] stated 

that muscular power is a person’s ability to use the 

maximum strength that is exerted in the shortest possible 

time. Power can briefly be described as a combination of 

strength and speed or the exertion of maximum muscle 

force with maximum speed as it is well known that this 

power can be increased through training. Thus, we believe 

that the sprint training program provided will be beneficial 

in increasing vertical jump height, as reported by 

Markovic et al. [16]. 

Training is a systematic process to improve athletes’ 

abilities to the maximum level [31]. A regular, disciplined, 

directed and sustainable exercise program is considered 

capable of increasing physical work both psychologically 

and physiologically. Movements performed during 

repeated exercises will result in the formation of 

conditional reflexes, learning to move, and memorizing 

movements [32]. In the end, through repeated speed 

training, the athletes’ running speed will increase so that 

the leg power will eventually increase. This is in 

accordance with the opinion of Bompa and Haff [8] who 

claim that the training provided regularly can help the 

body adapt to the training given. Tønnessen et al. [28] 

reinforce previous findings and inform that speed 

endurance training can have a positive effect on athletes’ 

leaping power. Kotzamanidou et al. [27] also assumed that 

sprint performance led to the adaptation to the muscle 

tendons complex. In fact, Markovic et al. [16] concluded 

that sprint training produced a greater training effect on 

muscle function and athletic performance than 

conventional plyometric training. Furthermore, Mero et al. 

[33] agree that sprint training can lead to increased muscle 

power capabilities. These findings prove that this fact can 

explain the effect of running the sprint on the vertical 

jump in the current study. 

5. Conclusions and Suggestions 

In conclusion, the findings based on the results of this 

study are that there is a significant mean difference for the 

vertical jump between the pretest and posttest. In other 

words, the present study provides evidence that the 

4-week sprint training program can produce significant 

increases in vertical jump among young female volleyball 

players. Thus it can be suggested to volleyball coaches 

and trainers that they need to implement a sprint training 

program as a way to develop their athletes’ vertical jump. 

However, there are some limitations in this study even 

though the findings are statistically significant. Given that 

the current study involved a limited sample, it is 

suggested that future studies should include a larger 

sample, more precisely not just young female volleyball 

athletes. It is recommended for future research to compare 

the impact of sprint and plyometric training programs on 

improving vertical jumping abilities (e.g., drop jumps, 

countermovement jumps, and squat jump performances) 

and agility in women’s volleyball athletes. In addition, it 

was found that it was important to compare the effects of 

a sprint training program with varying intensities and 

durations on different athletic populations [34]. Current 

research has only been able to show the effects of 

short-term training (4 weeks), so research on the 

long-term effects of a sprint training program should be 

carried out in the future. 
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