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Abstract

This study set out to investigate the relationship between arm and leg muscular strength and freestyle
swimming speed. A total of 30 male swimmers participated in this research and the subjects were
selected using the purposive sampling method. Before the research begins, research subjects received
instructions on research procedures and signed an informed consent form. Tests of arm and leg muscle
strength (the Push Up and Standing Broad Jump tests), as well as 50-meter freestyle swimming speed,
are used to gather research data. Contribution tests and multiple correlation tests were employed in the
data analysis. The results of this study report that arm muscle strength and 50-meter freestyle swimming
speed are significantly correlated, leg muscle strength and 50-meter freestyle swimming speed have a
large relationship, 50-meter freestyle swimming speed is significantly influenced by arm and leg muscle
strength. It has been proven that strengthening the muscles in the arms and legs helps swimmers
perform better.
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INTRODUCTION

Unquestionably, one of the most important aspects of optimizing swimming
performance is strength [1]. Strength plays a crucial part in moving the body through
the water with force and efficiency, whether in freestyle or other strokes [2]. Strong
muscles are necessary to produce the force needed to pull, push, and kick efficiently,
which increases swimming speed and endurance. This is especially true of the arms
and legs [3].0ne of the most widely used and competitive swimming strokes in the
world is freestyle swimming, sometimes referred to as front crawl [4]. Freestyle
swimming, which is well-known for its speed and effectiveness, calls for the
harmonious coordination of several muscle groups in order to move the swimmer
through the water as quickly and efficiently as possible [5]. Arm strength is essential
for performing the pull part of the freestyle stroke, which provides the majority of the
propulsion [6]. Strong arm muscles, such as those in the shoulders, chest, and back,
enable swimmers to propel themselves forward more quickly and by pulling in more
water with each stroke [7]. Similar to this, sustaining a powerful and effective kick that
aids in body stabilization and extra propulsion requires strong legs [8].

Speed is crucial for a swimmer to perform well over short distances like 50 meters. It
uses quick; powerful hand movements as well as leg kicks to give a powerful push.
The strength of the arm and leg muscles is the primary determinant of the action's
success. The strength of the arm and leg muscles is the primary aspect that helps
swimmers achieve their maximal speed [9]. Arm and leg muscle strength are two of
the most important variables that affect freestyle swimming performance [10]. These
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two essential components play a major role in improving speed and stroke proficiency
[11]. Strong-arm muscles provide the necessary force to move the body forward into
the water with each stroke. These muscles include the shoulders, upper back, and
chest [12]. During a good flutter kick, leg muscles such as the quadriceps, hamstrings,
and calf are crucial for maintaining stability and generating propulsion [13]. Therefore,
building muscle strength in the arms and legs is essential for maximizing speed and
performance in freestyle swimming [14]. It has been frequently noted in literature
searches for systematic reviews and meta-analyses that the strongest muscles in the
arms and legs are those that help swimmers' speed performance particularly well [15,
16]. Numerous earlier research have demonstrated that speed might be achieved
through the use of hand and leg muscle strength. However, it will be challenging for
swimmers to reach their greatest potential if they lack hand and leg muscle strength.

It is impossible to exaggerate the value of arm muscle strength in freestyle swimming
[17]. For each stroke, the majority of propulsion is produced during the arm pull phase,
which is defined by the arms' strong extension and pull-through motion [18]. Swimmers
with strong arm muscles may perform this phase with more force, which increases
acceleration and forward motion [19]. Strong leg muscles let swimmers to maximize
propulsion and reduce drag in the water with a forceful and reliable flutter kick [20].
Stronger arm and leg muscles also help the swimmer's body remain balanced and
stable overall, which promotes more fluid and effective stroke mechanics.

This study aims to investigate the association between freestyle swimming speed, leg
muscular strength, and arm muscle strength. Through examining the ways in which
these variables interact and impact swimming performance, this research attempts to
shed light on the fundamental mechanisms that propel speed enhancement in
freestyle swimming [21]. The study aims to ascertain how much arm and leg muscular
strength affects a swimmer's capacity to produce propulsion and sustain momentum
in the water through a mix of physiological measurements and performance testing
[22]. The study also intends to investigate the possible mediating function of other
variables in the association between swimming speed and muscular strength, such as
technique expertise and body composition [23]. The study intends to provide insight
into these linkages in order to guide the development of coaching tactics and focused
training interventions that maximize freestyle swimming performance [24]. The arms
and legs include the majority of the muscles that contribute significantly to increased
freestyle swimming speed. The muscles in the arms, including the pectoralis major,
the latissimus dorsi, and the shoulder and chest muscles, are crucial for producing the
thrust needed for the pulling and pushing motions [25,26,27,28] . In the meanwhile,
the legs' quadriceps, hamstrings, and calf muscles contribute to the force of kicks and
the stability of the body during motions [1,29,30]. Through appropriate training,
swimmers can enhance their capacity to create speed and maximize performance in
freestyle swimming by strengthening and growing these two muscular groups.

Other than that, the study specifically attempts to evaluate how differences in muscle
strength levels affect a swimmer's capacity to propel themselves and sustain speed in
the water [31]. The study looks at how swimming performance and muscular strength
are related in an effort to pinpoint the main elements that improve freestyle swimming
speed [32]. The study also intends to investigate possible relationships between
technique skill, muscle strength, and other pertinent factors in order to offer a thorough
grasp of the factors that influence swimming speed [33]. The ultimate objective is to
offer insightful information that can guide training plans, coaching techniques, and
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performance-enhancing tactics designed to maximize efficiency and speed in freestyle
swimming [34].

Using this data, the study aimed to offer evidence-based suggestions and instructions
for improving freestyle swimming coaching methods and training regimens. The study
sought to shed light on the relationship between swimming speed, leg and arm
muscular strength, and to provide useful strategies for enhancing competitive
swimming performance. In order to improve propulsion and stability during the
freestyle stroke, the research also sought to emphasize the significance of adding
strength-training activities that target both upper and lower body muscle groups.
Additionally, by investigating possible relationships between muscular strength,
technique competency, and other pertinent variables, the study sought to provide a
comprehensive picture of the variables affecting swimming speed. The ultimate
objective was to provide evidence-based knowledge to coaches, athletes, and sports
professionals so they may improve training regimens and performance results in
freestyle swimming competitions.

MATERIAL AND METHODS
Study Design

The aim of this correlational study design is to determine how the independent and
dependent variables are related to one another. The 50-meter freestyle swimming
speed (Y) is the dependent variable in this study, whereas the independent factors are
arm muscle strength (X1) and limb muscle strength (X2).

Subject

A total of 30 male swimmers participated in this research and the subjects were
selected using the purposive sampling method. Research subjects received
instructions on research procedures and signed an informed consent form.

Procedure

The research sample has completed and filed the research consent form, and before
to the start of the study, the researcher gives a description of the goal of the
investigation. Push-up, standing board jump, and 50-meter freestyle swimming tests
will be used to assess the strength of both arms and legs in 30 swimmers. The test
results will be analyzed to discover the relationship between each variable.In the data
analysis, numerous correlation tests and contribution tests were used.

Statistical Analysis

To investigate the connection between arm and leg muscular strength and freestyle
swimming speed, statistical analysis will be done. The age, height, weight, and BMI of
the subjects will all be summed together using descriptive statistics. The strength and
direction of the correlations between arm muscular strength, leg muscle strength, and
swimming speed will be investigated using Pearson correlation analysis. The degree
to which leg and arm muscle strength predict swimming speed can also be ascertained
using multiple regression analysis, which accounts for any confounding factors
including body composition and technique skill. Training plans and coaching tactics
targeted at improving performance in competitive swimming will be informed by these
statistical studies, which will offer insightful information on the relationship between
arm and leg muscle strength and freestyle swimming speed. For the statistical analysis
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in this study, IBM SPSS version 26 was used. To find the mean, standard deviation,
and standard error, descriptive tests were performed. Furthermore, the Shapiro-Wilk
technique is employed to verify normalcy. If the data is normally distributed then it will
continue with the contribution test.

The data analysis technique used multiple correlations.

2

2 2
J" »+ry, = 2rvin,
Ry. 12 = I=rn

Information:

Ry12 = Double correlation coefficient

ryl = Correlation coefficient between x1 and y
ry2 = Sum of correlation coefficients x2and y

r12 = Sum of correlation coefficients x1 and x2. To find out whether what has been
calculated through the coefficients is significant or not, a multiple correlation
significance test will be carried out using the F-test formula.

_ Rk
(1-R)/(n—k-1)
Information:
F = Significant correlation test
R = Multiple Correlation
k = Number of independent variables
n = Number of data

RESULTS
Arm Muscle Strenght (X1)

The Push up Test was used to test arm muscle strength. The results showed that the
maximum score was 64 and the lowest score was 20. In addition, the mean (average
score) was 36.50 and the standard deviation was 11.755. Several sample results were
acquired using the Arm Muscle Strength Test. The frequency distribution table below
has more information.

Table 1: Frequency Distribution of Arm Muscle Strength

Interval Class Frequency Percentage (%) Category
20-24 5 16,7 Very Low
25-29 4 13,3 Low
30-34 6 20 Medium
35-39 3 10 More than Medium
40 - 44 2 6,7 Good

245 10 33,3 Very Good
30 100%

5 people (16.7%) have Arm Muscle Strength ranging from 20-24, 4 people (13.3%)
ranging from 25-29, 6 people (20%) ranging from 30-34, 3 people (10%) ranging from
35-39, 2 people (6.7%) ranging from 40-44, and 10 people who have a range of more
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than 45 times, according to the calculations listed in the table above of 30 samples.
based on the arm muscle strength measurement results' average value of 36.50. Ten
persons (33.3%) represent the interval class > 45, which has the highest number of
samples.

Leg Muscle Strenght (X2)

The Standing Broad Jump Test was used to test leg muscle strength. The results
showed that the maximum score was 2.80 and the lowest score was 1.77.
Furthermore, it was found that the Standard Deviation was 0.217 and the Mean
(average score) was 2.19. The conducted test of limb muscle strength yielded a variety
of sample findings. The frequency distribution table below has more information.

Table 2: Frequency Distribution of Leg Muscle Strength

Interval Class Frequency Percentage (%) Category
1,77 -1,99 5 16,7 Very Low
2,00 —2,20 10 33,3 Low
221-2,41 12 40 Medium
242 -2,62 2 6,7 Good

=263 1 3,3 Very Good
30 100%

5 people (16.7%) have a range of 1.77 - 1.99, 10 people (33.3%) have a range of 2.00
- 2.20, 12 people (40%) have a range of 2.21 - 2.41, 2 people (6.7%) have a range of
2.42 - 2.62, and 1 person (3.3%) has a range of more than 2.63, according to the
calculations listed in the table above of the 30 samples. As a result, according to the
average value of the leg muscle strength measurement results, which is 2.19, the
majority of samples—12 individuals, or 40%—fall into the interval class 2.21-2.41.

50 Meter Freestyle Swimming Speed (Y)

The fastest time recorded during a 50-meter freestyle swimming test was 39 seconds,
while the slowest time was 1.08 seconds. In addition, the results showed a mean
(average score) of 55.3 and a standard deviation of 7.458. A variety of example results
were obtained from the 50-meter freestyle swimming speed test. The frequency
distribution table below has more information.

Table 3: Frequency Distribution of 50 Meter Freestyle Swimming Speed

Interval Class Frequency Percentage (%) Category
64 — 68 4 13,3 Very Low
59 — 63 7 23,3 Low
54 - 58 6 20 Medium
49 — 53 8 26,7 More than Medium
44 - 48 2 6,7 Good
39-43 3 10 Very Good
30 100%

Three individuals (10%) are in the interval class (39-43), two individuals (6.7%) are in
the interval class (44-48), eight individuals (26.7%) are in the interval class (49-53),
six individuals (20%) are in the interval class (54-58), seven individuals (23.3%) are in
the interval class (59-63), and four individuals (13.3%) are in the interval class (64-
68), according to the results of the calculation of the 50-meter freestyle swimming
speed in swimmers.
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DISCUSSION

The results of this study indicate that leg and arm muscle strength are important factors
that affect freestyle swimming speed. The findings suggest that there is a positive
relationship between swimming speed and arm muscular strength, with individuals
who had stronger arms swimming faster. This emphasizes how crucial it is to grow
and maintain strong arm muscles in order to improve propulsion and produce power
during the freestyle stroke's arm pull phase [35]. A similar positive association between
swimming speed and leg muscle strength was also discovered in the study, suggesting
that stronger leg muscles are associated with a more potent and effective flutter kick,
which aids in maintaining momentum and improving the swimmer's ability to move
through the water [32].

Additionally, the results imply that swimming speed is positively impacted by the
synergistic interaction between arm and leg muscular strength [36,37]. The quickest
swimming times were achieved by those with higher levels of muscle strength in both
the arms and legs, highlighting the significance of a well-rounded strength training
program that works both upper and lower body muscle groups [38,39]. These findings
show that in order to improve their swimming performance, swimmers should
concentrate on strengthening all of their muscles rather than just one particular muscle

group.

Overall, this study offers insightful information about the connection between muscular
strength and freestyle swimming speed, highlighting the significance of including
strength-training activities that work the arms and legs in competitive swimmers'
training regimens. Swimmers can achieve quicker swimming times by strengthening
their arm and leg muscles, which will improve their propulsion and momentum
generation abilities [13,40]. These results have applications for athletes and coaches
in the form of tailored strength training regimens designed to maximize performance
in freestyle swimming competitions.

CONCLUSIONS

It can be concluded that strength is important for optimizing swimming performance.
Strong muscles, especially in the arms and legs, help swimmers increase speed. This
contributes to improved performance in competitive swimming. A swimmer can
achieve his goals in the pool and swim to his maximum ability by including strength
training in his training plan. To achieve optimal swimming performance, the study also
highlights the need for a balanced approach to strength training, ensuring that the
arms and legs receive similar training. Swimmers and coaches should use a series of
exercises that focus on the muscles used in the arm pull phase of freestyle and the
flutter kick movement. A balanced training program can help swimmers develop their
muscles to the maximum, thereby increasing their speed and efficiency in the water.

Furthermore, this research provides in-depth information to athletes, coaches and
sports professionals who want to improve their freestyle swimming abilities. Through
awareness of the correlation between swimming speed, leg strength, and arm
strength, coaches can create customized training programs that target and improve
specific muscle groups to maximize performance results. Ultimately, these findings
may lead to better training plans and methods for increasing the performance levels
of competitive swimmers in freestyle swimming competitions.
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