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Abstract 
_______________________________________________  
This study aims to determine the effect of plyometric 

training to increase 50 meter freestyle swimming speed at the 
Adyas Aquatik Sumedang club. Plyometric training is one of 
the important exercises to increase swimming speed for 
athletes. One Group Pre-test Post-test Design research method 
to determine differences before and after being given certain 
treatments. The sample used in this study using non probability 
sampling type purposive sampling or sampling technique with 
certain considerations, aged 12-14 years with a total of 12 
athletes. Using the 50 meter speed test as an instrument in the 
study. The results of the normality test data processing 
produced a significant pretest of 0.267 while the posttest was 
0.671. From this data it is interpreted that the normality test is 
normally distributed, because the significance is> 0.05. The 
homogeneity test was carried out which resulted in a 
significance of 0.797. From these data it can be interpreted that 
the homogeneity test is homogeneous. Then the Paired Sample 
T-test was conducted to determine the effect produced with a 
value of 0.005. The study found that 50-meter freestyle 
swimming (after using plyometric training) increased more than 
the initial test. This shows that plyometric training can increase 
the speed of 50-meter freestyle swimming at the Adyas Aquatik 
Sumedang club. 
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INTRODUCTION  

Freestyle swimming is the style 
that was first used by swimmers in 
prehistoric times because this style is 
known to be efficient and effective, 
making the swimmers' movements 
faster. However, when observing the 
phenomena in the field, it is evident that 
there are many issues related to the 
strength of the arms and legs in freestyle 
swimming. What happens is that the 
freestyle swimming speed has not yet 
reached the optimal speed, or the 
expected time, due to insufficient 
training of leg and arm muscle strength 
in freestyle swimming, and additional 
training to improve speed. The need for 
additional weight training for the legs 
and arms, because muscles are a 
determining factor or one of the 
important aspects during freestyle 
swimming, (Yudha Prawira et al., 
2021)as swimmers use their legs and 
arms to generate forward movement. 
Thus, the question arises whether the 
strength of the leg and arm muscles 
affects the speed of freestyle swimming. 

Therefore, the research considers 
what the appropriate method is to train or 
improve speed results to be more optimal 
than before.(Rahman et al., 2023) 
Plyometric training is a form of land-
based exercise chosen by the researcher 
to train or improve freestyle speed, so 
that athletes can achieve optimal speed 
during swimming and enhance their 
freestyle swimming speed during 
competitions.(Selpamira, 2022) Based 
on the identified problem, the researcher 
plans to conduct a study titled "The 
Effect of Plyometric Training on 50-
Meter Freestyle Swimming Speed at 
Adyas Aquatic Club Sumedang." With 
this research, the study hopes to improve 
the freestyle speed of athletes at the 
Adyas Aquatic Club in Sumedang. 

Plyometric exercises are also 
beneficial in improving coordination and 
neuromuscular efficiency. (Febri 
Herdion Alfio Ozon & Vera Septi 
Sistiasih, 2023) explain that this exercise 
involves a quick muscle stretch reflex, 
which can enhance the nervous system's 
response to muscle contractions. For 
example, squat jump exercises can help 
improve leg drive, which is very useful 
in swimming sports. By doing exercises 
regularly, athletes can improve their 
body endurance and stability, which 
ultimately contributes to more optimal 
sports performance. 

Speed in sports is defined as a 
person's ability to perform a specific 
movement in a short amount of time. 
According to (Historian et al., 2024), 
speed involves important biomotor 
components, including movement 
frequency, explosiveness, and the 
muscle's ability to respond quickly to 
stimuli. In the context of sports, speed 
becomes one of the key elements to 
achieving optimal performance, 
especially in sports such as running, 
swimming, and martial arts. 

Swimming is a water sport 
activity that involves body movements to 
float, glide, or move through water using 
various strokes, such as freestyle, 
breaststroke, backstroke, and butterfly. 
According to research by (Sudirjo & 
Sudrazat, 2024), swimming is not only a 
competitive sport but also part of 
recreational and health activities because 
it can improve muscle strength, 
cardiorespiratory capacity, and body 
flexibility. Swimming is known as one of 
the forms of exercise with minimal 
injury risk because it does not put direct 
pressure on the joints.(Swimming et al., 
2025) In addition, regular training with 
the correct technique can improve 
physical endurance and enhance 
movement coordination. (Sudirjo et al., 
2023) In swimming, there are four 
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strokes, with freestyle being the primary 
stroke that emerged in ancient times. In 
Assyira, the freestyle stroke is estimated 
to have emerged around the 10th 
century. 

 Freestyle has become the main 
stroke in swimming because it is 
considered easy to apply to swimmers, as 
they can use this stroke easily and learn 
to swim more easily compared to using 
other swimming strokes. (Budiman, 
2020)Freestyle is relatively easy to use 
because it is not bound by the existing 
rules like other swimming styles; it 
certainly involves body movements but 
with a more free approach. Backstroke, 
because the back is facing the water, 
with the chest and eyes above, makes it 
easier for someone to utilize their sense 
of sight. 

But there are also drawbacks to 
this style because someone who uses this 
style cannot determine their direction 
since the swimmer is facing away or 
cannot see their destination. Butterfly 
stroke is often referred to as butterfly 
style, which involves swimming in the 
water like the movement of a butterfly in 
flight. According to Fx. Sugiyanto, 
(2010:36) the Dolphin style is swimming 
with both arms moving forward together 
above the water surface and returning 
backward simultaneously and 
symmetrically. The body must remain 
face down, and both shoulders parallel to 
the water surface. 

All leg movements must be 
performed simultaneously and 
symmetrically. The leg movements are 
simultaneous upward and downward in a 
vertical plane. The Breaststroke is often 
also called the frog style, because the 
frog style swimming closely resembles 
the movement of a frog while swimming. 
(Manda Mely Garitny et al., 2023) Both 
hands must be pushed forward together 
from the chest area at or below the water 
surface, then spread to the sides and 

brought back simultaneously and 
symmetrically. The body is face down 
and both shoulders are parallel to the 
water surface. Both legs are pulled 
together towards the body, knees bent 
and opened. After that, both legs are 
moved in a circular motion outward and 
then brought back together. All leg 
movements must be simultaneous, 
symmetrical, and on the same flat plane. 

Previous studies on plyometric 
training include research by (Pratama, 
2023), which concluded that the 
Plyometric Double Leg Speed Hop 
intervention is effective in improving 
freestyle swimming speed among 
swimmers at the Tirta Serayu 
Banjarnegara Club. There is also 
(Wicaksono et al., 2020) which shows 
that: (1) burpee exercises can increase 
leg muscle explosiveness by 6.92% and 
swimming speed by 4.55%, (2) box jump 
exercises increase leg muscle 
explosiveness by 8.13% and swimming 
speed by 3.53%, (3) box jump exercises 
are the most effective for improving leg 
muscle explosiveness and swimming 
speed in athletes of the Taman Tirta 
Bojonegoro swimming club. From , it 
means that there is a significant effect 
after the analysis of the obtained data. 
Conclusion based on the results, this 
study concludes that there is an influence 
of plyometric training on the 25-meter 
breaststroke swimming speed. Next, 
from (Muhamad Fathuridak, 2023), the 
magnitude of the difference or the 
difference between the pretest and 
posttest between resistance band 
exercises and push-ups, resistance band 
exercises have a higher difference 
compared to push-ups. It can be 
concluded that resistance band exercises 
are better than push-up exercises. 

Thus, the preliminary hypothesis 
in this study is that plyometric training 
has a positive impact on the 
improvement of 50-meter freestyle 
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swimming speed among athletes of the 
Adyas Aquatic Club Sumedang. 
Athletes who undergo a regular 
plyometric training program are 
expected to show significant 
improvements in their 50-meter freestyle 
swimming times compared to before the 
training, due to increased muscle 
strength, movement efficiency, and 
propulsion in the water. 
METHODS  

This study uses an experiment with 
a One Group Pretest-Posttest model, 
conducted with a pretest (before 
treatment) and subsequently the sample 
is given treatment in the form of 
plyometric exercises, and finally, the 
sample is given a posttest to measure the 
results of the treatment given in the 
exercises.(Ibrahim, Muhammad 
Buchori, 2023) This research will be 
conducted at the Adyas Aquatic Club in 
Sumedang, located in Padasuka Village, 
North Sumedang District, Sumedang 
Regency. Before starting the research, 
the researcher requested research 
permission from the head of the Adyas 
Aquatic Club Sumedang. This is done to 
obtain approval before administering 
treatment or intervention to the 
swimming athletes. 
Participants  

The research participants used in 
this study are swimming athletes. The 
sample participants include the 
characteristics of each athlete, especially 
their age. (Abdelmageed et al., 2020) 
Most of the wrestlers from Bandung 
Regency are between 12-14 years old, 
while most of the swimmers are male, 
with some female participants. The 

education level is mostly junior high 
school. 
Sampling Procedures  

In data collection, the researcher 
needs to determine or establish the 
appropriate population and sample, 
which requires a good understanding of 
sampling, both in determining the 
number and in selecting which samples 
to take.(Amin et al., 2025) The 
population for this study consists of 40 
members of the Adyas Aquatic Club in 
Sumedang. (S et al., 2024) The sampling 
used in this study was selected using 
non-probability sampling of the 
purposive sampling type or the sample 
determination technique with specific 
considerations. the consideration 
determined by the observation results on 
athletes who are active and inactive in 
participating in swimming training, 
within the age group of 12 to 14 years, 
therefore the total sample used in this 
study is 12 people. 
 
Materials and Apparatus  

The research instrument used a 50-
meter freestyle swimming speed test. 
(Siswa et al., n.d.) In the form of 
recorded times for freestyle swimming 
speed in athletes. Including the freestyle 
swimming test, the instruments used in 
this research are a swimming pool, 
stopwatch, and writing materials. The 
recorded results are the times taken by 
the athletes to cover 50m, using a 
stopwatch. 
Procedures  

In this initial stage, there are 
several activities starting from 
requesting permission from the Club or 
the Club Chairman to conduct research 
on swimming athletes by providing an 
official permission letter to reach an 
agreement and avoid obstacles during 
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the research. (Nugroho et al., 2021) At 
the time of obtaining permission, the 
researcher also outlines the activities that 
will be conducted in this study and 
clearly explains the research process. 
Then the research groups the athletes and 
prepares the objects for study. 

For the implementation stage, it 
begins with conducting a pretest or 
initial test to obtain results regarding the 
athletes' speed, followed by a final test 
after the training. After conducting the 
initial test, it will be followed by the 
treatment or training phase, which will 
take place over 12 sessions. The 
experimental treatment was conducted 
over 12 sessions according to 
Juliantine(Fahrizqi et al., 2021), who 
stated that as an experiment to achieve 
good results, it can also be carried out 
with a training frequency of 3 days a 
week, with a minimum training duration 
of 4-6 weeks. After that, a post-test or 
final test is conducted to determine 
whether there has been an improvement 
or effect from the training that has been 
carried out. All the activities above were 
conducted to obtain quantitative data. 
Design or Data Analysis  

This research was conducted at 
the Adyas Aquatic Club in Sumedang 
with a sample of 12 people, starting with 
a pretest from 3:00 PM to 4:30 PM on 
Thursday, January 7, 2025, assisted by a 
coach with a freestyle swimming speed 
test. This was followed by the treatment 
process, which involved plyometric 
exercises, and finally, a posttest from 
3:00 PM to 4:30 PM on Saturday, 
February 22, 2025, to observe the 
improvement in freestyle swimming 
speed using a swimming speed test 
instrument.  After the data has been 
collected, data processing will be 
conducted by calculating the Normality 

Test, Homogeneity Test, Hypothesis 
Test, R-Square Test, and obtaining the 
findings which indicate that there is an 
effect of plyometric training on freestyle 
swimming speed in swimming sports. 
The findings can be seen from the data 
below. 
RESULT  
The research data consists of two 
independent variables, namely the arm 
muscle strength variable (X1) and the 
waist muscle strength variable (X2), as 
well as the dependent variable, which is 
the throwing result (Y).  In this section, 
the data from each variable that has been 
processed will be explained or 
represented, based on the mean, median, 
mode, and standard deviation.  In 
addition, frequency distribution tables for 
each variable are also presented.  
(Pratama, 2023) Here are the details of the 
data processing results that have been 
carried out with the help of SPSS version 
.   
 

Table 1. Test of Normality  

 

Kolmogorov-

Smirnova Shapiro-Wilk 

Stat

istic df Sig. 

Stat

istic df Sig. 

Pre

test 

.206 12 .169 .918 12 .267 

Pos

ttes

t 

.163 12 .200
* 

.952 12 .671 

 Based on the table above from the 
normality test that has been conducted.  It 
can be concluded that the data obtained 
from the 50 M freestyle swimming speed 
test shows that the pretest results have a 



Copyright © 2025 Suriadiningrat, et al  / Kinestetik : Jurnal Ilmiah Pendidikan Jasmani  
9 (1) (2025) 

 

 196 

significance of 0.267 > 0.05, while the 
posttest results have a significance of 
0.671 > 0.05.  It can be said that the 
normality test data is normally 
distributed. 

Table 2. Paired Samples Test 

 

Paired Differences 

T
t 

d
f 

S
Sig. 
(2-

taile
d) 

M
Mean 

S
Std. 
Devia
tion 

S
Std. 
Error 
Mea
n 

95% 
Confidence 
Interval of 

the 
Difference 

L
ower 

U
pper 

P
retes

t - 
Postt
est 

1
147.3

33 

1
145.0

35 

4
1.86

8 

5
55.18

2 

2
239.4

84 

3
3.51

9 

1
1 

.
005 

 
Based on the table, it can be seen 

that the Sig. (2-tailed) value shows a 
result of 0.005 < 0.05, which means that 
H₁ is accepted and H₀ is rejected.  In this 
case, it can be concluded that there is "an 
influence of plyometric training to 
improve the 50 m freestyle swimming 
speed" accepted.  Next, (Taktis, 2011) to 
determine the extent of the influence of 
plyometric training on improving the 
50m freestyle swimming speed, an R-
Square test will be conducted. 

Based on the data analyzed from 
the pretest and posttest results, which 
show that plyometric training improves 
the speed of 50 m freestyle swimming, it 
can be concluded that plyometric training 
can be used for daily land training to 
enhance the speed of 50 m freestyle 
swimming. 
   Table 3. R-Square Test Result 

R 
R 

Squar
e 

Adjusted 
R Square 

Std. 
Error of 

the 
Estimate 

.918a .843 .827 151.581 
 

The results in the table show that 
the R Square value is 0.843, which means 
that the influence of the independent 
variable on the dependent variable is 
0.843 x 100% = 84.3%.  Thus, there is a 
significant influence of plyometric 
training in improving the 50 m freestyle 
swimming speed by 84.3%.  The 
remaining 15.7% is the contribution from 
other variables 

 Tables & Figures 
Table 4. Table title 

No Items  Description 
1 Normalitas Normality 
2 Hipotesis Related 
3 R-Square Related 

 

 
Fig 1. Graphic Result  

DISCUSSION  

From the results of this research, 
the data processing results will be 
discussed, aiming to answer the 
previously formulated problem 
statement. (Nurmala et al., 2024) The 
main issue faced in this research is the 
significant lack of leg and arm strength, 
which results in the freestyle swimming 
speed not reaching the optimal speed or 
expected time. Additionally, there is a 
lack of leg and arm muscle strength 
training during freestyle swimming 
among the Adyas Aquatic Sumedang 
athletes. (Utamayasa, 2020) This 
condition can hinder the training 
process.  Therefore, this study provides 
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treatment in the form of plyometric 
exercises to improve freestyle swimming 
speed.  

This research is in line with the 
theory  The study conducted by 
(Historian et al., 2024) shows that 
plyometrics combined with land-based 
muscle endurance training can improve 
propulsion efficiency in water, which 
directly contributes to increased 
swimming speed.  (Gusnelia et al., 
2022)The speed of freestyle swimming 
is influenced by various biomechanical 
factors, including the strength of the arm 
and leg muscles, movement 
coordination, and propulsion efficiency 
in the water. (Keolahragaan et al., n.d.) 
The problems faced by athletes at the 
Adyas Aquatic Club in Sumedang 
indicate that suboptimal muscle strength, 
particularly in the legs and arms, is the 
main factor hindering the improvement 
of swimming speed.  The lack of specific 
training to strengthen those muscles 
results in low propulsion while 
swimming, causing the 50-meter 
freestyle time to not yet meet the 
expected target.  Therefore, a training 
intervention is needed that can enhance 
explosiveness and movement efficiency 
in the water. 

  Plyometric exercises are an 
explosive training method designed to 
enhance muscle power through a cycle of 
rapid stretching and contraction.  A study 
by (Lengkana et al., 2020) shows that the 
combination of plyometric exercises with 
land-based muscle endurance training can 
enhance propulsion efficiency, which 
directly impacts swimming speed 
improvement.  Plyometrics can improve 
acceleration at the start, the effectiveness 

of the kick during the propulsion phase, 
and optimize the coordination of 
movement between the upper and lower 
body.  These findings are in line with the 
research by (Sudirjo et al., 2019), which 
revealed that plyometric training 
programs. 
  With the systematic 
implementation of plyometric training, it 
is hoped that the athletes of Adyas 
Aquatic Sumedang can experience a 
significant increase in freestyle swimming 
speed. (Ramadhan & Badruzaman, 2016) 
The increase in propulsion due to the 
strengthening of the leg and arm muscles 
will optimize energy efficiency in every 
swimming movement.  In addition, this 
exercise also has the potential to improve 
swimming technique by enhancing 
stability and body control while 
swimming.  Therefore, the results of this 
study can serve as a recommendation for 
coaches and athletes to adopt plyometric 
training as part of a training program 
aimed at improving overall swimming 
performance. 
 
CONCLUSION  

Based on the results of data processing 
and analysis findings conducted for this 
research, the conclusion is that 
plyometric training on freestyle 
swimming speed in swimming sports is 
valid, as evidenced by the different 
initial and final tests.(Isnanta, 2024) In 
other words, there is an improvement 
between the initial and final tests, 
reinforced by the data processing that 
has been tested with the results of 
plyometric training on 50-meter 
freestyle swimming speed.  There is an 
influence of plyometric training on the 
speed of 50-meter freestyle swimming.  
With an average swimming speed of 50 
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meters from 33.51 seconds in the Pre 
Test to 32.04 seconds in the Post Test.  
The significant influence of Plyometric 
training on the results of the 50-meter 
freestyle swimming.  With the influence 
of plyometric training in significantly 
improving the speed of 50m freestyle 
swimming by 84.3%.  The remaining 
15.7% is the contribution from other 
variables.  This finding indicates that the 
intervention has successfully improved 
swimming speed. 
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