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Abstract

This study aims to determine the effect of resistance band training on arm
muscle strength in freestyle swimming athletes at Palopo city swimmers.
The method used in this study is an experimental one-group pretest-
posttest design with a quantitative approach from the research that has
been carried out on the effect of resistance band training on the arm
muscle strength of swimming athletes in Palopo. Moreover, This research
shows increased arm muscle power by applying resistance band training
on Palopo swimming athletes. Thus, there is a significant relation between
Resistance band training towards the arm muscle power of Palopo
freestyle swimming athletes.
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INTRODUCTION

Swimming is one of the best sports to

maintain and improve physical health. To

Sport is necessary for human

life(Mahfud & Fahrizqi, 2020). Sport is one

achieve swimming goals, it is important to

identify the talents, do regular and scheduled

way to maintain the human body system to run

exercises, and use a good and effective

well and improve a person's quality of

life(Saputra & Aguss, 2021). Sport is an

program.(Aditia et al., 2018). Swimming is a
fun sport that is affordable and good for

effective method for maintaining one's quality

health. Swimming can be done by any group

and conscious movement activities (Amicta &

Maidarman, 2019).

movements,

and can be done anywhere, including in lakes

In doing swimming

and rivers(Prastyo & Hananto, 2021).

especially in freestyle

Swimming is also a very popular sport in

movements, strength aims to produce motion

in the body(D, 2022).

demand among human beings because its
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movements benefit health and involve human
muscles. (Lahinda, 2020). Swimming is a
complex motion activity; perform good
swimming movements that require the ability
to coordinate hand and leg movements and
breathing.(Sembiring et al., 2021). Swimming
is not only in demand by many people but also
a sport that has been included in various
recognized world championships(Julio, 2017).
Freestyle swimming is done with the chest
facing the water's surface. While the legs are
alternately shuffled up and down, the hands
are alternately pushed far forward in the
rowing action. When the arms are raised from
the water, and the body is tilted, it is time to
breathe (Stagery & Syaranamual, 2020).

Freestyle is the fastest swimming style
compared to the other three styles; freestyle
swimming has good movement coordination
and the least resistance; it has the
characteristics of rotating arm movements like
airplane propellers and leg movements that go
up and down crosswise.(Rizkiyansyah &
Mulyana, 2019).

Strength is a key component in sports as
it acts as a driving force to prevent injury.
Strength also contributes significantly to
physical skills such as strength, agility, and
Speed. Therefore, strength is the key element
to achieving peak performance (Nasution,
2022). Strength is a factor or one of the
biomotor components that must be fulfilled.
There are many factors in the match to get
good results. Among them are mental
readiness, tactics in competing to win matches,
and skills that must be possessed. These

factors are part of the physical. Maintaining
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fitness is important for an athlete(Elinopita &
Setiana, 2021). Strength is the ability of the
muscles to overcome a load as well as
resistance carried out during exercise or
carrying out activities or activities(Rohmah,

2018).

Arm strength and swimming ability are
closely related to freestyle swimming. By
using dynamic strength in freestyle swimming,
body
position.(Sembiring et al., 2021). Speed can be

swimmers try to move
increased by producing more or more force
thanks to strong arm muscles. When the
muscles are stimulated, the muscles will work.
When the arm performs rowing movements,
such as pulling and pushing, where this
movement is the most significant forward
body movement, arm muscle strength is very

important. (Shanty et al., 2021).

A resistance band is an efficient fitness
equipment that uses handrails to support it.
Rubber resistance bands have various
elasticities; in this study, resistance bands can
be used for training to increase power in
swimming(Azis, 2019). Resistance band
exercise is a form of physical activity in
developing muscle size by utilizing
external(US Lestari et al., 2022). Exercises
using resistance bands or resistance can be
done with rubber to strengthen the body's
muscles and ligaments and increase lung
capacity(A. Lestari & Nasrulloh, 2018). To
increase arm muscle strength, you can use
resistance bands or rubber exercises(Elinopita

& Setiana, 2021).
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The problem in this research is. "Does
resistance band training affect the arm muscle
strength of freestyle swimming athletes?".
This study aims to determine whether
resistance band training affects arm muscle

strength in freestyle swimming athletes.

The following is relevant research on

the physical condition of the research
conducted by Juvianti Br Sembiring and
Muhammad Faisal Ansari Nasution (2022) in
the journal "the effect of wvariations in
resistance band training on arm muscle
strength in male swimming athletes aged 12-
13 years, sailfish swimming club, Medan in
2021". The study's results prove a significant
effect of variations in resistance band training
in arm muscle strength in male swimming
athletes aged 12-13 years in sailfish swimming

club Medan in 2021.

Based on previous research that the
effect of variations in resistance band training
on arm muscle strength in swimming athletes
greatly affects the arm muscle strength of male
swimming athletes aged 12-13 years, sailfish
club Medan in 2021,

swimming the

researchers are interested in examining the

Pretest

treatment

effect of resistance band training in increasing
muscle strength at Palopo city freestyle

swimming athletes.

METHODS

The research uses quantitative research
with pre-experimental methods. The design of
this study uses a one-group pretest-posttest
design (Ramadan & Juniarti, 2020). This study
conducted a pre-test to determine initial
ability, then be given treatment in the form of
resistance band training. A post-test was
conducted to measure the final ability. Using
has the

advantage that it can determine the effect of

pre-test and post-test designs
the results of the treatment given. According
to Sugiyono (2017:107), experimental research
is a research method carried out to determine
the effect of treatment under -controlled
conditions. The population in this study were
swimming athletes from Palopo, with a sample
of 15. In this study, swimming Speed was used
as an instrument or measuring instrument. The

following is a one-group pre-test research

design:

Posttest

o —

—_— O

In this design, the test was carried out
twice, before and after the experimental
treatment. Tests that are carried out before
getting treatment are called pre-tests. Pre-test

was given to the experimental athlete (O1).
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After the pre-test, treatment was given as a
resistance band (X) exercise, and in the final
stage, a post-test (O2) was given.

Collecting data from this research is

primary data collection because this research
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has never been done before on the sample in

this study. Tests and measurements are data

collection techniques that will be used during
the implementation of research; Pre-test
strength is to determine the initial data strength

of each research subject. Then given, a

resistance band exercise treatment. Post-test to

determine the final results of research subjects
after doing a resistance band strength training
model.

The following is a data analysis
technique in this study using the following
formula.

a. Description of data. The formula used in
processing the data is as follows, the mean
or the calculated average is the number
obtained by dividing the number of values
by the number of individuals. This mean is
used to find the average of the test results
data carried out by the Palopo freestyle
swimming athletes,

b. The prerequisite and statistical tests in this
study are included in parametric statistics.
Parametric statistics are statistical tests that
require certain conditions to be tested,

while the test conditions in this study are as

follows:

c. Normality test Nothing but testing the
normality or not of data in the study that
will be analyzed further. This test is carried
out depending on the variables to be
processed. Testing the normality of the data
using Kolmogorov Smirnov with the help
of SPSS 23

d. Hypothesis testing Hypothesis testing uses
a t-test with the help of SPSS 23 by
comparing the mean. If the t-count value is
smaller than the t-table, then Ha is rejected;
if the t-count is greater than the t-table, Ha
is accepted. Test the hypothesis of this
study using the help of SPSS 23.

FINDINGS AND DISCUSSION

Findings

The results of the pre-test and post-test data
calculation of arm muscle strength from a
sample of 15 athletes are described with
descriptive statistics, which included: a)
several samples, b) average (mean), c) median,
d) Std. Deviation, e) range, f) minimum value,

g) maximum value

Description of data

Statistics
Pre-test Post-test

N Valid 15 15

Missing 0 0
mean 32.7980 31.1027
median 32.6400 31,1600
Std. Deviation 2.34168 1.92646
Range 7.82 5.78
Minimum 28.11 27.61
Maximum 35.93 33.39
Sum 491.97 466.54
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From the table above, it can be seen
that the number of research subjects is 15
subjects. With an average (mean) pre-test of

32.7980 and a post-test value of 31.1027. Std

1.92646. The minimum score for the pre-test
was 28.11, and the post-test was 27.61. The
maximum score for the pre-test is 35.93, and

the post-test is 33.

deviation pre-test 2.34168 and post-test

Paired Samples Test

Paired Differences Sig
95% Confidence Interval .
Std. of the Difference (2-
Std. Error tail
mean  Deviation  Mean Lower Upper t df ed)
Pairs 1 Prete

st- 8,90 ,00

1.69533 , 73721 19035 1.28708 2.10359 14
Postt 7 0

est
and post-test data have a value of (Sig.) >
Normality test

0.05, so the variables are normally distributed.

The normality test is carried out to Because the data is normally distributed, it can

determine whether the data to be tested is .
be continued.
normally distributed or not.

The table above shows that the pre-test

Tests of Normality

Kolmogorov-
Smirnova Shapiro-Wilk

Stati Stati

stics df Sig. stics df Sig.
Pre- 123 15 290 gas 15 442
test
Post 135 15 290 o948 15 400
-test
*. This is a lower bound of the true
significance.

a. Lilliefors Significance Correction

The calculation of the t-test in this study results of resistance band exercises on the

using the SPSS application aims to determine strength of the athlete's arm muscles that

whether or not there is an influence on the research subjects have carried out. The
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intended t-test uses paired sample t-Test in
statistical calculations, namely the paired
different sample test.

Based on the data in the table above, it
can be seen that the probability number of sig
1s 0.000 <0.05, which means that Ho is
rejected. Thus, resistance band training has a
significant effect on arm muscle strength. The
research, analysis, and data studies carried out
previously show that the average value of the
resistance band exercise is 32.7980 for the pre-
test and 31.1027 for the post-test. Referring to
these results, there is an increase from the pre-
test to the post-test, and there is a significant
effect on the arm muscle strength on the

results of the paired sample t-test.

Discussion

The physical conditions of swimming
must be met, namely, strength, Speed,
flexibility, and endurance. Strength is one
component of physical condition regarding the
ability to use muscles to accept loads at work.
Resistance exercise, which, in its
implementation, can push, pull and lift a
load(Persadanta, P., Sukendro, S., & Rasyono,
2020). resistance band tool is a tool in the
form of handrails to facilitate movement.
Athletes can perform movements according to
their goals

2022).

in training muscles(Nasution,

This study provides resistance band
training in athletes intended to increase arm
muscle strength in palopo city swimming
athletes. The exercise provides new
knowledge in training the Speed of freestyle

swimming athletes. This can be seen from the
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results of swimming Speed, which shows an
increase in the athlete's swimming speed; this
is because one of the components supporting
the athlete's Speed is strength. Because the
strength of the swimmer's arm muscles is very
influential in the athlete's Speed during the
race. Arm muscle strength, thus good arm
muscle strength, a swimmer will be able to
swim faster. A swimmer can overcome water
resistance well by having good arm muscle
strength. In this study, researchers focused on
strength training. The strength of the
swimmer's arm is the ability of the swimmer's
arm muscles to work while swimming. Arm
muscle strength is a person's ability to bring
out all the potential or existing strength in a
short period of time. Thus a good arm muscle
strength than a swimmer will be able to swim
faster. With good arm muscle strength, a
swimmer can handle water resistance well.
Based on the description above, the researcher
will provide a form of resistance band training
where the resistance band is a method known
to increase strength to increase arm muscle
strength in Palopo swimming athletes.
According to Juvianti Br Sembiring and
Muhammad Faisal Ansari Nasution (2022), in
the journal The effect of resistance band
training on arm muscle strength in male
swimming athletes aged 12-13 years, sailfish
swimming club, Medan 2021. The author uses
an experimental method. The subject in this
study is male swimming athletes aged 12-13
years, sailfish swimming club, Medan 2021.
experiment. With a research design of one
group pre-test — post-test design. The variables

studied in this study were variations in
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resistance band training as the independent
variable and arm muscle strength as the
dependent variable. The data obtained from
the results of the arm muscle strength test were
processed using  statistical  procedures:
normality test, looking for the mean pre-test
and post-test scores, looking for differences in
the mean pre-test and post-test, looking for the
standard deviation of the pre-test and post-test
data, looking for the calculated value between
the pre-test and post-test, it was found that
resistance band training had a significant
effect on increasing arm muscle strength in
male swimming athletes aged 12-13 years old,
sailfish swimming club 2021. In this study,
researchers experienced several obstacles,
namely when conducting research because of
the coronavirus. Resulting in the swimming
pool sometimes not opening. In addition,
during the training process, sometimes some
athletes arrive late, and some are absent. Also,
the number of samples is very small, with only
eight people. In this study, researchers
experienced several obstacles, namely when
conducting  research  because of the
coronavirus. Resulting in the swimming pool
sometimes not opening. In addition, during the
training process, some athletes sometimes
arrive late, and some are absent. Also, the
number of samples is very small, with only
eight people. In this study, researchers
experienced several obstacles, namely when
conducting  research  because of the
coronavirus. Resulting in the swimming pool
sometimes not opening. In addition, during the
training process, sometimes some athletes

arrive late, and some are absent. Also, the
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number of samples is very small, only 8

people.
According to Dwi Prastyo and
Ramadhany Hananto Puriana (2021) in the

journal The Effect of Rope Pushdown
Training Using Resistance Bands And Up And
Down Bench Against The 50 Meter Freestyle
Swimming Speed For Men Sidoarjo U 15. The
subject of the study was a 15-year-old
"Diamond Aquatic Club" athlete totaling 20
people. This study uses a draft design control
group pre-test and post-test design. Analysis of
the data used to test the hypothesis is the "t"
test formula. The design used in this
experimental study used a "control group pre-
test and post-test design," namely a design that
was given a pre-test (before being treated) and
a post-test (after being treated). The data
collection method in this study used tests and
measurements. From this study, it was
obtained that the test results stated differences
in the Pre-test and Post-test scores in the rope
pushdown training group of the Men's
Swimming athlete Diamond Aquatic Club
Sidoarjo U 15. Then in the up-and-down
exercise group, a statement was also obtained
that there was a difference between the
average value of the initial test score (pre-test)
without treatment and the score (post-test)
without any treatment for up-and-down
exercises.

According to Ahmad Nasrulloh and
Iswadi Sigit Wicaksono (2020) in the journal
Bodyweight  exercise = with  total-body
resistance exercise (TRX) can increase muscle
strength. This research is using experimental

method. The research design uses a one-group
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pretest-post-test ~ design.  Namely, the
experiment is carried out in one group without
a comparison group. The design can be
explained that the experimental subject being
given a pre-test by measuring muscle strength,
including the legs, back, arms, and hands. The
instruments used are a leg and back
dynamometer to measure leg and back muscle
strength, a hand grip dynamometer to measure
arm muscle strength, and a pull and push
dynamometer to measure hand muscle strength
in pulling and pushing. The results showed
that bodyweight training with total-body
resistance exercise (TRX) could significantly
increase muscle strength, including leg muscle
strength, back muscle strength, hand muscle
strength, arm muscle pulling strength, and arm
muscle pushing strength.

According to Samrotul Jannah and
Mochmad Purnomo (2011), overhead tricep
extension resistance band exercises and
overhead tricep extension dumbbell exercises
affect arm power. This research is quantitative
research using experimental methods. The
approach in this study is the none equivalent
(pre-test and post-test) control group design.
Based on the results of an independent test
sample t-test which aims to determine the
difference in exercise between the overhead
tricep extension resistance band and overhead
tricep extension dumbbell on arm power by
being treated for six weeks, the frequency is
three times a week. The results showed a
difference in exercise between the overhead
tricep extension resistance band and overhead
tricep extension dumbbell on arm power. This

shows the overhead tricep extension resistance
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band exercise is better than the overhead tricep
extension dumbbell.

According to Fandi Purwadinata and Dr.
Wijono (2020), The effect of the punch
resistance band and punch dumbbell exercises
on increasing arm muscle explosive power.
The method used is descriptive quantitative,
using a research design in the form of two
experimental designs that carry out exercise
treatment for six weeks from the data tested
with independent samples t-test. The test was
used to determine the difference between the
two groups. There is a significant effect on
punch resistance band exercises to increase
arm muscle explosive power. There is a
significant effect on dumbbell punch exercises
to increase arm muscle explosive power.

Hypothesis testing shows a significant
effect of resistance band training on increasing
arm muscle strength in swimming athletes in
Palopo City. The results of this study were
influenced by the training program given in
doing the exercises and the high and low
motivation of athletes during exercise. This
shows that resistance band training can be one
of the maximum achievements of athletes to
improve their knowledge and skills of athletes
to be achieved properly.

The recommendation given by the
researcher is a tIln connection with the
discussion and conclusions above, coaches and
athletes can review this to increase the strength
of the athlete's arm muscles. The results of this
study can be used as a reference in further
research. The advantages of this research are
that this research is relevant to the current

problem conditions, uses the latest references,
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and the methods used in this research are
comprehensive; this research has never been
studied before in this research sample. The
weakness of this research lies in the small
number of samples, which is expected to
further researchers to increase the number of

samples to be studied.

CONCLUSION

Based on the results of data analysis that
has been carried out, it is known that the
number of research subjects is 15 subjects.
With an average (mean) pre-test of 32.7980
and a post-test value of 31.1027. Std deviation
pre-test 2.34168 and post-test 1.92646. The
minimum score for the pre-test was 28.11, and
the post-test was 27.61. the maximun value of
pretest was 35.93 and posttest was 33.39. And
the normality test that the pre-test and post-test
data have a value of (Sig.) > 0.05, then the
variables are normally distributed. Because the
data is normally distributed, it can be
continued. Then the t-test was carried out with
the results obtained, namely sig, 0.000 <0.05.
This can be seen from the sig value, 0.000 <
0.05, which means Ho is rejected. Thus,

resistance band training has a significant effect

on arm muscle strength.
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