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Abstract: This study aimed to determine the effectiveness of vertical kick training on 15-meter 
underwater speed in swimming athletes of Tegal Regency. This research used an experimental method 
with a one group pretest posttest design. The sample consisted of swimming athletes from Tegal Regency 
who participated in a vertical kick training program for 12 training sessions. Data analysis was carried 
out using the Shapiro–Wilk normality test, followed by the paired sample t-test to determine the effect 
of the training program. The statistical analysis was conducted using IBM SPSS Statistics version 32.0. 
Based on the data analysis, the average pre-test time was 10.4600 seconds, while the average post-test 
time was 9.9020 seconds. The findings indicated a decrease in time of 0.55800 seconds after the 
treatment was given. The results showed an improvement in the athletes 15-meter underwater speed 
after participating in the training program. 
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INTRODUCTION 
Sports can be practiced by people of all backgrounds as a form of daily physical activity. 

According to Law No. 11 of 2022 on Sports, sports are defined as all activities that involve the 
mind, body, and spirit in an integrated and systematic manner to encourage, nurture, and develop 
physical, spiritual, social, and cultural potential (Law of the Republic of Indonesia No. 11 of 2022, 
Article 1, Chapter 1, 2005). Sports activities are no longer limited to athletes but should be 
incorporated as a daily habit in the lives of the general public (Pribadi, I., et al.: 2024). Through 
physical activities such as sports, the human body can be trained to be in better condition, both 
in terms of physical strength and mental endurance (Reren, D. et al. 2024). One sport that can be 
practiced by the general public is swimming. 

Swimming is a sport practiced in water and can be enjoyed by people of all ages, from 
children to teenagers and adults. Swimming is also a healthy form of exercise because it involves 
nearly all the muscles in the body, allowing them to develop optimally. Movements in swimming 
can be optimized through good coordination between the swimmer’s body parts—namely the 
arms, legs, and head. This coordination results in maximum movement and can lead to strong 
performance during swimming competitions.  

Indonesian Law No. 3 of 2005 defines competitive sports as sports that nurture and develop 
athletes in a planned, tiered, and sustainable manner through competition to achieve excellence, 
supported by sports science and technology (Indonesian Law No. 3 of 2005, Article 1, Chapter 1, 
2005). The principles that swimmers must apply are mastery of swimming technique and speed, 
particularly when competing to achieve excellence (Muhajirin, 2022: 201). In competitive 
swimming, the focus is on measuring each participant’s speed based on their stroke and age 
group.  

In the sport of swimming, there are four different stroke styles: first, the freestyle; second, 
the backstroke; third, the breaststroke; and finally, the butterfly (Hastuti, Pudji. 2009: 31). In 
accordance with a decision by the Executive Board of the Indonesian Swimming Association 
(PRSI), the sport of swimming is divided into several age groups (AG) for competitions or events: 
AG V comprises those under 10 years of age, followed by AG IV for ages 10 to 11, then AG III for 
ages 12 to 13, AG II covers ages 14 to 15, AG I covers ages 16 to 18, and finally, the Senior AG 
covers ages 19 and older (Decision of the Executive Board of the Indonesian Swimming 
Association No. 1 on the Organization of Aquatic Sports Championships, 2022: 7). These 
regulations established by PRSI are also based on regulations enacted by FINA, the world 
swimming organization. 

Federation Internationale The Nation Amateur, more commonly known as FINA, is a global 
governing body for amateur swimming. The organization was founded in London in 1908, and 
following its establishment, swimming experienced rapid growth (Ministry of Education and 
Culture, 1980: 7). Then in 2022, specifically on December 12, 2022, through an Extraordinary 
Congress held in Melbourne, Australia, the organization changed its name from FINA to World 
Aquatics (World Aquatics: 2026). This organization has established rules regarding the maximum 
underwater distance permitted for athletes.  

According to World Aquatics regulations during competitions, an athlete is permitted to 
remain fully underwater after the start and the turn, but for a maximum distance of 15 meters. 
Before passing this limit, the swimmer’s head must have broken the water’s surface. If an athlete 
exceeds the established underwater distance limit, then according to these World Aquatics 
regulations, the athlete in question will be disqualified from the competition (World Aquatics, 
2026). 

Frequently, swimmers lose races when their 15-meter underwater start is not executed 
quickly and with maximum efficiency, as well as during the underwater turn. Underwater 
movements are used to minimize drag and maximize propulsive force. These movements are a 
key factor in minimizing deceleration from the initial speed following a dive start or wall exit. 
Swimmers with higher skill levels will exhibit longer and faster underwater movements during a 
race than swimmers who are less proficient in underwater movements. The underwater distance 
covered by swimmers typically ranges from 8 meters to 14 meters, depending on how they 
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execute their underwater movements. One way to improve a swimmer’s 15-meter underwater 
speed is by performing a vertical kick training program. 

Vertical kicking is a swimming training method performed with the body in an upright 
position in the water. Vertical kicking training aims to improve a swimmer’s underwater 
movement ability as an effort to minimize speed loss until reaching the water’s surface. It is also 
used to strengthen arm and leg muscles, improve movement coordination, and help swimmers 
generate more effective kicks while swimming (Maghlischo, Ernest W. 2003). The training 
program implemented during an athlete’s training process, specifically, in the case of swimmers 
depends on the coach at the facility where the athlete trains. 

Coaches play a crucial role in an athlete’s performance by designing training programs that 
encompass planning, implementation, monitoring, and evaluation of the athlete’s performance. 
The learning process aims to teach a variety of basic movements, fundamental game and sport 
techniques, game and sport tactics, as well as noble values, including the virtue of sportsmanship 
(Biliandri et al., 2018). A coach with knowledge of training periodization is a key factor in 
designing long-term training programs. A training program is a vital activity for coaches, serving 
as a guide for planning training phases over a specific period to achieve maximum performance 
(Ginting, 2013). 

According to previous studies, various swimming training methods have been investigated 
for their impact on improving athlete performance, such as lower-body strength training, start 
technique training, and swimming speed training. Several studies have also shown that vertical 
kicking training is effective in improving the strength and endurance of swimmers’ lower-body 
muscles. However, there remains a lack of research specifically examining the effectiveness of 
vertical kicking training on swimming speed during the underwater phase, particularly over the 
15-meter distance following the start or turn—a critical phase in swimming competitions. 
Additionally, most previous studies have focused primarily on surface swimming speed, leaving 
the aspect of underwater speed largely unexplored in depth.  

Based on observations conducted on athletes in Tegal Regency, the researchers noted 
issues with the athletes’ 15-meter underwater speed, preventing them from achieving optimal 
performance times (best times). In fact, underwater swimming in competitive swimming is one 
of the most important components of competitive performance (Veiga et al., 2022). Tegal Regency 
is one of the regencies with a fairly rapid development in the sport of swimming. This is evidenced 
by the presence of several active swimming clubs that regularly train athletes and consistently 
implement training programs and athlete development initiatives at the regional level. 

Furthermore, research on the effectiveness of vertical kicking training for regional club-
level swimmers in Tegal Regency, particularly for athletes from the Kalijanur Swimming Club, 
remains very limited. Differences in athlete characteristics, training intensity, and development 
programs may lead to results differing from previous studies conducted on different subjects and 
in different contexts.  

Based on the above description and explanation, the researcher conducted a study titled 
“The Effectiveness of Vertical Kicking Training on the 15-Meter Underwater Speed of Swimmers 
in Tegal Regency,” as an effort to provide empirical evidence and serve as a basis for coaches in 
designing more effective training programs, particularly during the underwater phase. 
 

METHOD 
Research Design 

The research design used in this study is the One-Group Pretest–Posttest Design. In this 
design, the research sample is first administered a pretest before receiving the treatment; then, 
after receiving the treatment, the sample is administered a posttest to assess the effects of the 
treatment. 

 

Participants 
The population is the domain of generalization consisting of objects or subjects possessing 

specific qualities and characteristics as defined by the researcher for study, from which 
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conclusions are subsequently drawn (Sugiyono, 2020: 80). Based on this definition, the 
population in this study comprises all swimmers affiliated with the Kalijanur Club in Tegal 
Regency. In this study, the sample consists of all 30 swimmers at the Kalijanur Club in Tegal 
Regency. The independent variable in this study is the vertical kick training method, while the 
dependent variable is the 15-meter underwater speed. 
 

Instruments 
The instruments used in this study can be described through a two-stage data collection 

process: at the beginning and end of the study, or before and after the intervention was 
administered. The baseline measurement in this study was a 15-meter underwater speed test 
conducted prior to the vertical kick training. 

The type of instrument used is a test in which each athlete performs the vertical kick 
movement 10 times, with each repetition consisting of a 10-second explosive effort followed by 
a 20-second rest. This exercise requires dedication and commitment to improve by building the 
endurance needed to perform it consistently. Meanwhile, the post-intervention measurement 
used in this study is the 15-meter underwater speed test after performing the vertical kick 
exercise. The test was conducted at the beginning and end of the research experiment to 
determine the initial test results and the extent of improvement, as well as the differences in the 
effectiveness of the vertical kick exercise on 15-meter underwater speed. 

 

Research Procedures 
The initial stage of data collection began with administering a pretest to the sample group, 

followed by the intervention a vertical kick training program and concluded with a post test. The 
documentation method involved collecting the results of the pretest and posttest of the vertical 
kick exercise for the 15-meter underwater speed in the form of written records regarding the 
achievement of the 15-meter underwater speed time, as well as documentation in the form of 
photographs of activities during the study. 

During the training sessions, the 30 participants in the experimental group were given the 
vertical kick training method to the maximum extent. The researcher collected data for this study 
over 12 sessions. There were three sessions per week, held on Tuesdays, Thursdays, and Fridays 
at the Kalipancur Swimming Pool in Tegal Regency. 
 

Data Analysis 
The data processing and analysis technique used in this study is descriptive statistics. The 

data or information obtained by the researcher from the pretest and posttest after administering 
the vertical kick training model is raw data. This data will be processed by the researcher using 
descriptive statistics. 

After determining the mean values of the pretest and posttest results, the next step is to 
test the normality of the test results using the Shapiro-Wilk normality test formula. The normality 
test for the data in this study uses the Shapiro-Wilk method. Data analysis was conducted using 
SPSS 32.0 for Windows software. Subsequently, hypothesis testing was performed using the 
results of the data analysis via the Paired t-test method. 
 

RESULT 
The objective of this study was to determine whether the vertical kick has an effect on the 

15-meter underwater speed of the swimmer athletes selected as the sample. There were 30 
swimmers studied in this research, with a training frequency of 12 sessions and three training 
sessions per week. Data collection was conducted twice: a pre-test, or before the vertical kick 
training, and a post-test, or after the vertical kick training. 

Data analysis in this study was conducted using SPSS version 32.0 for Windows, and the 
results of the data analysis performed on the sample are as follows: 
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No Nama Atlet 
Kelompok 
Umur 

Jenis Kelamin 
Post 
Test 

Post 
Test 

Selisih 

1 Aufa Hassya Pradipa 2 Putri 10,06 9,58 0,48 

2 Kayla Sashia Ayu 2 Putri 10,5 9,98 0,52 

3 Aurora Qaisara Nahwah 4 Putri 10,56 9,76 0,8 

4 Ayuka Faraysa Putri 2 Putri 10,46 9,93 0,53 

5 Bening Bhanuwati 3 Putri 10,26 9,64 0,62 

6 Anindya Mutiara Syafiqa 4 Putri 10,67 9,7 0,97 

7 Ainun Salsa Bila 4 Putri 10,5 9,65 0,85 

8 Khanza Naura Nasyada 4 Putri 10,27 9,58 0,69 

9 Diva Zalfau Jihan 1 Putri 10,37 10,16 0,21 

10 Aqila Qosha Nurrizki 4 Putri 10,8 10,34 0,46 

11 Mustika Fina Siyfa 2 Putri 10,31 9,86 0,45 

12 Bening Widyanata Kristal 4 Putri 10,5 9,7 0,8 

13 M Rafoi Alfurgon 4 Putra 10,03 9,25 0,78 

14 M. Rasyid Khairul Azzam 4 Putra 10,11 9,42 0,69 

15 M. Yusuf Al Furqon 1 Putra 10,27 9,04 1,23 

16 Galih Farrass Hazim 2 Putra 10,89 10,5 0,39 

17 M. Abyan Shidga Pratama 4 Putra 10,64 9,67 0,97 

18 Marsa Naufal Yudhistira 3 Putra 10,26 9,8 0,46 

19 Affan Ghifari 1 Putra 10,71 10,5 0,21 

20 Muhammad Naufal 3 Putra 10,14 9,51 0,63 

21 Afif Teguh Mamuresya 2 Putra 10,8 10,5 0,3 

22 Ahmad Rafa Andromeda 2 Putra 10,98 10,57 0,41 

23 Achmad Aghisni Fadlik 2 Putra 10,5 10,1 0,4 

24 Akhmad Aiman Syaman  1 Putra 10,14 9,98 0,16 

25 Alfian Fadhil Sulaiman 3 Putra 10,59 9,98 0,61 

26 Alfian Riski Mutha 4 Putra 10,67 9,95 0,72 

27 Altamis Faeyza Nail 2 Putra 10,11 9,76 0,35 

28 Asyraf Maulana Prabowo 1 Putra 10,92 10,6 0,32 

29 Andhika Surya Jayakarta 3 Putra 10,66 10,1 0,56 

30 Arka Rizkoi Waluyo 3 Putra 10,12 9,95 0,17 

Table 1. Pre Test and Post Test Data 

Based on this data, we can determine that the sample size consisted of 30 children, who are 
members of the Kalijanur Swimming Club located in Tegal Regency. According to the data above, 
the maximum time recorded during the pre-test was 10.98 seconds, and the minimum time was 
10.03 seconds. After 12 weeks of training using the vertical kick technique, a post-test was 
conducted to determine the general effect of vertical kick training on the children’s swimming 
speed. The post-test results are as follows: the maximum time recorded was 10.6 seconds, and 
the minimum time was 9.04 seconds. 
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Table 2. Normality Test Using Shapiro-Wilk Method 

After obtaining the results of the pre-test and post-test, the next step is to conduct a 
normality test using the Shapiro-Wilk method. This normality test is performed to determine 
whether the pre-test and post-test scores follow a normal distribution; normal data distribution 
is a prerequisite for conducting a parametric test using the Paired Sample t-Test. After calculating 
the results using SPSS, it was found that the significance level (sig) for both the pre-test and post-
test was >0.05. Therefore, it can be concluded that the data being tested follows a normal 
distribution. Based on the results of this normality test, the next step is to perform the Paired-
Sample t-Test. 

 

Table 3. Result of The Paired Samples Test 

Based on the table above, it is evident that the average pretest result was 10.4600 seconds, 
while the average result after the post test was 9.9020 seconds. This indicates a reduction in 
completion time of 0.55800 seconds following the implementation of the vertical kicking training 
intervention. This reduction in completion time indicates that the athletes’ 15-meter underwater 
ability improved after the training intervention. Additionally, a correlation analysis was 
conducted between the pretest and post test results, with the results of the correlation analysis 
presented in the table below. 

 

 

Table 4. Result of Paired Samples Correlations 

Based on the table, it is evident that the correlation coefficient between the pretest and 
posttest is 0.751, with a significance level of <0.001. This value indicates a positive and significant 
relationship between the pretest and posttest results. Thus, there is a relationship between 
changes in the athletes’ abilities before and after the intervention involving vertical kick training. 
After conducting descriptive and correlation analyses, the next step is to test the hypothesis using 
a Paired Sample t-Test. This test is used to determine whether or not vertical kick training affects 
the 15-meter underwater speed of swimmers. 
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Table 5. Results of The Paired Samples t-Test 

Table 5 presents the results of the paired samples t-test, which was used to determine 
whether there was a significant difference between the pre-test and post-test scores within the 
same group before and after the intervention was administered. According to the results of the 
Paired Samples t-Test, the t-value is 11.794 with a degrees of freedom (df) of 29 and a significance 
level (Sig., 2-tailed) of <0.001. Since the significance level is less than 0.05, the null hypothesis 
(Ho) is rejected and the alternative hypothesis (Ha) is accepted. Thus, it can be concluded that 
there is a significant effect of vertical kick training on the 15-meter underwater speed of the 
tested swimmers 

 

DISCUSSION 
Before and after administering the vertical kick training intervention, the researcher 

conducted pre- and post-tests to measure the time taken by the athletes. Vertical kick training is 
designed to enhance leg muscle strength; with strong leg muscles, athletes can maximize their 
movement during the 15-meter underwater swim. Swimming the 15-meter underwater segment 
quickly is one strategy to reduce the time taken by athletes during competitions. The time taken 
by swimmers during a race is a key determinant of victory. Therefore, vertical kick training is a 
crucial exercise for improving a swimmer’s speed. This is in alignment with the aim of competitive 
sports, particularly swimming, which is to achieve the highest possible level of performance 
through a well-planned, systematic, and sustainable program (Sobarna et al., 2021). 

Based on the hypothesis testing conducted, it was found that vertical kick training has a 
significant effect on the 15-meter underwater speed of swimmers. The average pre-test and post-
test times derived from the data analysis were 10.4600 seconds for the pre-test and 9.9020 
seconds for the post-test, with a time reduction of 0.55800 seconds. Based on these average times, 
the researcher can determine the extent of improvement in the sample resulting from the vertical 
kick training model implemented as the treatment.  

This reduction in time indicates that vertical kicking exercises can improve the efficiency 
of leg movements while underwater, enabling athletes to move faster in the water. Furthermore, 
the resulting p-value was <0.001, which is less than 0.05. Therefore, we can write p < 0.05, and 
thus H0 is rejected and H1 is accepted. Consequently, it can be concluded that the vertical kick 
training administered has an effect on increasing the 15-meter underwater speed of swimmers. 

These findings are also consistent with a study conducted by Sheli Putri Deswanti and 
Supriyono from Universitas Negeri Semarang in 2024, titled The Effect of Vertical Kick Training 
on the 15-Meter Underwater Swimming Speed of Swimmers at the Central Java Student Sports 
Education and Training Center (PPLOP). The study showed that vertical kick training significantly 
improved the 15-meter underwater swimming speed of the swimmers. The results showed an 
average time of 7.5266 seconds on the pre-test, which decreased to 6.9353 seconds on the post-
test. Furthermore, statistical analysis revealed a p-value of 0.000 < 0.05, confirming that vertical 
kick training effectively improves swimmers’ underwater swimming performance (Deswanti, 
Sheli P. & Supriyono. 2024) 

Both of these studies have similarities in their use of vertical kicking training methods and 
the variables studied, which are underwater swimming speed over a 15-meter distance. Both 
studies employed a single-group pretest-posttest experimental design and demonstrated 
improvements in athletes performance following the training program. The differences lie in the 
study participants and the average time required, overall both studies indicate that vertical kick 
training is effective in improving athletes’ underwater swimming ability. 
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Another relevant study was conducted by Muthia Rachmawati from Universitas Pendidikan 
Indonesia in 2019, titled “The Relationship Between Underwater Distance and 50-Meter 
Backstroke Speed.” This study found a significant relationship between underwater distance and 
50-meter backstroke speed. The results indicate that the better a swimmer’s underwater ability, 
the better their speed performance during swimming (Rachmawati, 2019). 

This study can serve as a point of comparison in my paper since both address underwater 
ability in swimming. The difference is in the focus of the research, while my research examines 
the effect of vertical kick training on 15-meter underwater speed, Rachmawati’s study examines 
the relationship between underwater distance and backstroke speed. Nevertheless, both studies 
demonstrate that the quality of the underwater phase contributes to improved swimming 
performance. 

According to several existing studies, it can be concluded that vertical kick training can help 
improve underwater performance in swimmers. This training enhances leg kick power, resulting 
in improved underwater speed. Therefore, the findings from the study on athletes in Tegal 
Regency support previous research indicating that vertical kick training is effective for improving 
15-meter underwater speed in swimmers. 

CONCLUSION 
Based on the existing research results, it can be concluded that vertical kick training has a 

significant effect on improving the 15-meter underwater swimming speed of swimmers at the 
Kalijanur Club in Tegal Regency. This is evidenced by a decrease in the average time from 10.4600 
to 9.9020 after the implementation of vertical kick training, indicating that vertical kick training 
is effective in improving swimmers’ performance 
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