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Abstract 

Plyometric training is important for swimmers because it provides several important benefits that can improve  
their performance and performance when swimming. This study aims to determine the potential of plyometric 
training to improve leg muscle explosiveness and athlete performance in swimming. Pre and post control groups 
were employed in this experimental investigation. Purposive sampling was used to choose the research 
volunteers, after which they were split into two groups. namely G1 which only followed swimming training 
without being given a land training program or plyometrics, and G2 was given plyometric training treatment. 
The research subjects were 30 male athletes aged 18-19 years who were active in participating in training camps. 
There was plyometric training for eighteen meetings, four times a week. The individual completed the vertical 
jump test to collect pre-test data prior to receiving therapy. In this study's statistical analysis, the descriptive tests 
were used to determine the mean, standard deviation, and standard error using IBM SPSS version 26. 
Additionally, the Shapiro-Wilk method was used to test the normality of the data; if the results were normal, the 
paired t-test was used for the subsequent test. In comparison to the group that did not get the plyometric training 
treatment, the results indicated a substantial increase (p<0.05) in the leg muscular explosive power among the 
participants who received the plyometric training approach. For swimmers who want to increase their 
performance in the water, plyometric training is essential since it offers several key advantages. For swimmers, 
the major objective of plyometric training is to improve muscular strength and explosiveness, particularly in the 
lower body parts like the legs and pelvis. 
Keywords: Plyometric, Swimming, leg muscle explosive power, untrained 
 

Introduction 

In swimming, the most recommended improvement in swimming performance is strength training. 
(Amaro et al., 2017) (Lanos et al., 2023). Strength training is necessary at the start of the jump (West et al., 
2011), or flip turn (Jones et al., 2018), so as to accelerate swimming. At short distances such as 50 meters, initial 
speed and acceleration are very important. This involves a strong and fast leg kick to provide a great initial push. 
The main factor in the success of these actions is explosive power. The training method that can improve 
explosive power is plyometric training (Bahtra et al., 2023). A plyometric training program has the advantage of 
potentially increasing swimmers' strength without necessarily increasing their thigh muscle mass, which could 
result in increased drag in the water and decreased swimming speed. (Toussaint et al., 2004). Plyometric training 
does not interfere with flexibility in swimmers at all, precisely with high flexibility in swimmers can improve 
better performance in swimmers. (Willems et al., 2014). The literature search on systematic reviews and meta-
analysis studies mentioned that plyometric training is an alternative exercise intervention program. (Ramirez-
Campillo et al., 2022) (Ojeda-Aravena et al., 2023). In the previous studies, there were several studies 
mentioning that plyometric training was able to increase muscle explosive power, but the difference in this study 
was to show that swimmers if without plyometric training, maximum performance will be difficult to obtain. 
This study aims to examine how plyometric training techniques may help swimmers improve their leg muscles' 
explosive strength. This study offerred a thorough examination of the crucial function that plyometric training 
played in generating exceptional performances among swimmers by concentrating on the distinct relationship 
that exists between this type of training and achieving optimal performance. 

The goal of this study was to go beyond the widely held belief that plyometric exercise increases 
muscular explosiveness. Furthermore, the goal of this study was to demonstrate that swimmers who do not 
practice plyometrics may find it difficult to perform at their best (Andrade et al., 2018). Therefore, the primary 
goal of this study was to investigate and get a deeper understanding of how plyometric training methods can 
significantly enhance swimmers' leg muscular strength and explosiveness. By using this method, the study 
sought to give a deeper understanding of the precise effects of plyometric workouts on swimmers, particularly 



ANDRI GEMAINI, YANUAR KIRAM, SYAHRASTANI, USAMA ASHMAWI, JAFFRY ZAKARIA, EKO 
PURNOMO 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
3184

when it came to enhancing muscle explosive power. This study has the potential to reveal new insights by 
thoroughly examining the relationship between these workouts and a swimmer's capacity to initiate a push, 
execute a flipturn, or conduct other critical swimming tasks (Amaro et al., 2017). 
Furthermore, it may contribute to the understanding of whether a deficiency in plyometric training may be a 
barrier to reaching peak performance and speed over short distances, like 50 meters. Because of this, this study 
not only examines the advantages of plyometric exercise but also draws attention to the possible drawbacks of its 
lack. 

It has been demonstrated that plyometric training, which focuses on building muscular explosive power, 
is an efficient technique. However, this study took things a step further by emphasizing how important 
plyometric training can be to swimmers reaching their peak performance. The goal of the study was to see 
whether using plyometric training methods can help swimmers become more explosive with their leg muscles 
(Ojeda-Aravena et al., 2023). The study went beyond listing the advantages of these workouts in general to 
particularly investigate the possibility that swimmers may not be able to perform to their fullest potential if they 
do not engage in plyometric training. 

This study aims to investigate the relationship between swimmer performance and plyometric training, 
which should give swimming coaches and athletes a strong foundation for developing more effective training 
methods and strategies. All things considered, this study may alter the paradigm of training methods used to 
increase swimmers' muscle explosiveness and attain peak track performance (Jones et al., 2018).  
 

Materials & methods  

Study Design 

There was a pre and post control group design in this experimental study. Purposive sampling was used 
to choose the research participants, and after that, they were split into two groups: the treatment group (G2), 
which used the plyometric method, and the control group (G1), which received swimming instruction. 
Subject 

Thirty male swimmers with normal BMI who were actively involved in training were the research 
subjects in this study. The inclusion criteria for this study included swimmers between the ages of eighteen and 
nineteen. Then, the swimmers under the age of eighteen were excluded from this study. The swimmers who did 
not participate in regular training were the study's dropout criterion. In addition to signing a written consent 
form, the research participants got instructions on research procedures. 
Procedures 

The informed permission form was completed and submitted by the research sample, and the researcher 
provided an explanation of the study's goals prior to its start. The sample was split up into two groups: group 1, 
which had 15 swimmers in total, and group 2, which also included 15 swimmers. Group 2 (G2) served as the 
treatment group, and Group 1 (G1) served as the control group. Eighteen sessions, four times a week, were 
scheduled to administer the treatment. Pre-test data were gathered for explosive power prior to therapy, and post-
test data were gathered for explosive power following 18 sessions of treatment. Utilizing a vertical leap test, 
explosive power was determined. 
Exercise Program 

Table 1 . Exercise Program 

Day 1-6: Building a Foundation Day 7-12: Increasing Intensity Day 13-18: Increasing Complexity 
Focus on Legs and Hips Focus on Legs, Hips, and Core Focus on Legs, Hips, Core, and 

Flexibility 
Day 1 & 2: Day 7 & 8: Day 13 & 14: 
Box Jumps: 3 sets x 10 repetitions Depth Jumps + Med Ball Throws: 3 sets 

x 8 repetitions 
Multi-Directional Box Jumps: 3 sets x 6 
repetitions 

Split Squats: 3 sets x 10 repetitions per 
leg 

Bulgarian Split Squats: 3 sets x 10 
repetitions per leg 

Plank Variations: 3 sets x 30 seconds 

Day 3 & 4: Day 9 & 10: Day 15 & 16: 
Depth Jumps: 3 sets x 8 repetitions Single Leg Box Jumps (higher): 3 sets x 

6 repetitions per leg 
Lateral Bounds: 3 sets x 8 repetitions 

Kettlebell Swings: 3 sets x 12 repetitions Russian Twists: 3 sets x 12 repetitions Dead Bug Exercises: 3 sets x 12 
repetitions 

Day 5 & 6: Day 11 & 12: Day 17 & 18: 
Single Leg Box Jumps: 3 sets x 8 
repetitions per leg 

Bounds (Wide Jumps): 3 sets x 10 
repetitions 

Single Leg Bounds: 3 sets x 8 repetitions 
per leg 

Forward Jumps: 3 sets x 10 repetitions Romanian Deadlifts: 3 sets x 10 
repetitions 

Hip Flexor Stretches: 3 sets x 30 seconds 

Statistical analysis  

The IBM SPSS version 26 application was utilized for statistical analysis in this study. The descriptive 
tests were run to determine the mean, standard deviation, and standard error. In addition, the Shapiro-Wilk 
method is used to check for normality. If the data are normally distributed, the paired t test is used to test for 
differences; if not, the Wilcoxon test signed placement test is used to test for differences.  
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Results 

Based on the data obtained on the subject 30 swimmers with characteristics that are not different, in the 
age data, the p value was 0.000, the p value in height was 0.641, while in the weight value with a p value of 
0.056, and then in BMI the p value was 0.152. The t-test revealed no statistically significant differences in any 
group's criteria (p≥0.05). For more details, please refer to the following table: 

 
Table 2: Research participants' characteristics 
 

Data Group N X̄±SD Shapiro-Wilk p 

Age 
G1 15 18.47±0.52  0.630  

 0.000 
G2 15 18.60±0,51  0.643  

Height 
G1 15 168.53±1.81 0.957  

 0.641 
G2 15 169.60±2.07  0.950 

Weight 
G1 15 65.47±5.64 0.885  

 0.056  
G2 15 65.20±5.56  0.878 

BMI 
G1 15 23.04±1.90 0.913  

0.152  
G2 15 22.66± 1.78  0.924  

      

With the aid of SPSS 26 and the Shapiro-Wilk test, the normality test of the explosive power test was 
conducted in this study. If the significance value is larger than 0.05, or Sig>0.05, the data are considered 
normally distributed; if it is smaller than 0.05, or Sig.<0.05, the data were considered abnormal.  The data can be 
considered regularly distributed since the normality test findings show that the significant value is 0.524> 0.05. 
The results of the normalcy test are shown in the table below: 
 
Table 3. Results of the normality test for explosive power 
 

Data Group 
Shapiro-Wilk 

N p 

Explosive Power (Pre-Test) 
G1 15  0.053 

G2 15  0.162 

Explosive Power (Post-Test) 
G1 15  0.018 

G2 15  0.524 
 
    

In the table of results from explosive power there are significant differences in paired t-tests (p <0.05). The 
following can be described from the following table: 
 
Table 4. Result of Explosive Power 
 

Different Test Method Group p-value 

Paired T-test 
G1 (Pre-Test and Post-Test)  0.433 

G2 (Pre-Test and Post-Test)  0.000* 
 
 

An effective graphical tool for comparing a sample of data to a theoretical normal distribution was the 
Normal Q-Q Plot, also known as a Quantile-Quantile Plot. Determining whether the data has a normal 
distribution is helpful. 

The term "Post-Test G2" designed a variable or dataset, and the "Post-Test G2 Normal Q-Q Plot" would 
include graphing the data's quantiles against the quantiles of a hypothetical normal distribution. The data may be 
somewhat regularly distributed if the plot's points almost exactly follow a straight line. 
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Figure 1: Normal Q-Q Plot of Post-Test G2 and Detrended Normal Q-Q Plot of Post-Test G2. 
 

On the other hand, a Detrended Normal Q-Q Plot was a variation of the normal Q-Q plot where any 
trend or systematic pattern in the data was removed. This was done to focus specifically on the distributional 
aspects of the data. It can be particularly useful if there is a suspicion of non-normality due to a trend in the data. 
Both plots were tools used in statistical analysis to assess the normality assumption, which was often important 
for certain types of statistical tests and modelling techniques. If the data did not follow a normal distribution, 
alternative statistical methods may need to be considered. 
 
Dicussions 

Analyzing the impact of plyometric exercise on swimmers' explosive training was the aim of this study. 
Our study's findings demonstrated that although the control group did not considerably boost their explosive 
power, the treatment group that received plyometric training was able to do so. This is valid with the theory that 
says that plyometric training can maximize swimmers' performance. Swimming is characterized as a lifelong and 
low-impact activity, considered one of the most popular among children to adults (Bullough et al., 2015) 
(Mardesia et al., 2021). Plyometric training plays an important role in improving a swimmer's performance. The 
fast and explosive movements practiced in a plyometric program can provide a number of crucial benefits to 
swimming athletes. Firstly, they enable the development of muscular strength and explosiveness(Ramirez-
Campillo et al., 2022),(Ihsan et al., 2020) particularly in the legs and pelvis (de Marche Baldon et al., 2014).  

This is the key in maximizing the initial push off the starting line and maintaining speed during the race. 
By swimming training using a plyometric program will increase swimmer performance (Ihsan et al., 2022) 
because leg muscle explosiveness has a very important role in swimming (Potdevin et al., 2011) (Bishop et al., 
2009) (Ihsan et al., 2023). It is seen that the swimmers' explosive power increased when they performed the 
plyometric exercise eighteen times. Our results are corroborated by a study that found that increasing maximum 
explosive power through four weekly sessions of plyometric training is a highly effective way to achieve this 
goal(Ramirez-Campillo et al., 2022). whereas in previous research results there were variations of plyometric 
exercises to improve athlete performance with a routine training duration of 7 weeks (de Villarreal et al., 2008). 
There are many ways that can facilitate plyometric training, one of which is by using a digital platform, by using 
applications that can maximize swimmer performance(Hidayat et al., 2022). some other factors in maximizing 
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this plyometric exercise is the relationship of a good body mass index and also height, ideal body weight (Welis 
et al., 2023). In the final analysis, the plyometric training approach can increase the explosiveness of the leg 
muscles (Neldi, 2020). Some limitations in this study are recognized. The physiological and psychological 
physiological and psychological aspects of the increase in leg muscle explosive power due to the plyometric 
exercise method have not been investigated and analyzed. It is hoped that further research will analyze the 
effects of the plyometric training method physiologically and psychologically in order to be able to add insight. 
 
Conclusions 

The 18 reps of the plyometric training method, performed four times in a week, have the ability to 
improve swimmers' explosive power. For swimmers to perform at their best, leg muscle explosiveness is a 
necessary physical condition. When creating a training program, it is strongly advised to use the plyometric 
training method. Plyometric training is an important component in improving swimmers' leg muscle 
explosiveness. By emphasizing fast and explosive movements, these exercises can significantly strengthen and 
improve the ability of muscles to generate power instantly. This is the key in maximizing a swimmer's 
performance, especially in situations that require quick initial reaction and drive, such as in swimming races. 
This plyometric training program is highly recommended for swimmers, the training program must be inclusive 
and varied and evaluated every time, and also done consistently for maximum improvement results. To sum up, 
this study highlights the critical role that plyometric training plays as a foundational element in improving the 
explosive strength of swimmers' leg muscles. These exercises' integration of fast and explosive movements has 
shown to significantly increase muscle power, offering a vital path to optimizing swimming performance 
overall—particularly in scenarios requiring quick reflexes and force production, like swimming competitions. 
This study's theoretical contribution is that it confirms how important plyometric training is for swimmers. 
Through a direct correlation between this particular training regimen and enhanced leg muscle explosiveness, the 
study offers a theoretical framework for comprehending how targeted training might result in observable gains in 
important domains of athletic performance. 

In practical terms, this study has important ramifications for swimming community training approaches. 
The suggestions for a diverse and inclusive plyometric training program and the requirement for ongoing 
assessments take into account the real-world issues that coaches and athletes face. The focus on consistency 
when putting plyometric training into practice emphasizes its long-term benefits and emphasizes the need for 
persistent, committed work in order to achieve the greatest possible improvement. 

The combined data not only validate that plyometric exercise is a useful tool for increasing swimmers' 
leg muscle explosiveness, but they also offer a tactical guide for incorporating it into training plans. This study 
adds conceptually and practically to the larger conversation about maximizing athletic performance by providing 
information that can guide training regimens and approaches in the context of competitive swimming. 
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