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Abstract

This study aims to determine whether resistance band exercise influences freestyle swimming skills in the
fourth-sernster students of the Faculty of Sports and Health Education Study Program. Resistance band
exercises are carried out to bind the strength of the leg, arm, and abdominal muscles because ﬂe increased
strength in these muscle groups will help in executing freestyle swimming movements properly. This research
is an experimental study using the one-group pre-test and post-test design. The research instrument used
was a test of freestyle swimming skills at 25 meters, while cross-checking on the observation sheet, the
freestyle swimming movements carried out by the subjects stud;’edmlis research’s hypothesis is that there is
an effect of resistance band trammgan freestyle swimming skills. The results obtained are the value of Sig.
(2-tailed) < 0.05 (95% confidence). It can be concluded that there is an effect of resistance band training on
the freestyle swimming skills of the for fourth-semester of the Faculty of Sports and Health Education Study

Program.
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Introduction

Freestyle is a way of swimming that is done with
both hands facing down, alternately straightened
forward while pedaling and the legs doing flutter kicks
up and down alternately; the face is looking at the
bottom of the pool, nld breathing is done when the
elbows are bent and the mouth and/or nose come out
of the water (at the surface), the body position is
slightly tilted with the head turned to thﬂde or
according to the position of the bent hand (Burhaein
et al., 2022; Phytanza, Burhaein, Indriawan, et al.,
2022; Prasetya, 2021). According to Seifert &
Carmigniani (2021) the above-mentioned technique
cannot be achieved easily, it is achieved by building
strength in the muscles of the arms, abdomen, and
legs. Arm muscle strength has a rolehen
straightening the hand while doing the stroke (Jannah
et al., 2021; Phytanza, Burhaein, urenu;o, et al.,
2022; Widodo & Zainul, 2021). Strength of the
abdominal muscles has a role tg::osition the body
parallel to the water; specifically, the chest facing the
surface of the water and whealifting the arms far
forward and taking a breath when the elbows are
bent out of the water, Va'l the body tilted and the
face turned to the side (Burhaein, Tarigan, Budiana,

Hendrayana, Phytanza, Demirci, et al., 2021; Demirci
& Phytanza, 2021; Phytanza, Purwanta, Hermanto,
Burhaein, & Lourenco, 2021). Leg muscle strength
has a role in making up and down lashes alternately
in a straight leg position parallel to the water surface
(Pramantik, 2021; P. Purwanto, Nopembri, et al.,
2021; Sukendro et al.,, 2021). The formation of
strength in the arms, abdomen, and legs can be done
by exercising using a tool called a resistance band.
The resistance band material is made of elastic
(rubber) that can be used in various ways or
variations of movement to form strength in & limbs
such as the arms, abdomen legs, and so on (Burhaein,
Tarigan, Budiana, Hendrayana, Phytanza, Lourenco,
et al.,, 2021; S. Purwanto & Burhaein, 2021;
Sulistiantoro & Setyawan, 2021).

According to Keiner et al. (2019), the technique is a
skill possessed by a person in carrying out activities.
Skills can also be interpreted as aﬂ(ill or expertise in
carrying out certain activities or movements so that
in practice there is a movement looks good (beautiful)
and thgwimmer is able to complete the movement
well (Burhaein, Tarigan, Budiana, Hendrayana,
Phytanza, Lourenco, et al., 2021; Irawan & Prayoto,
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2021; S. Purwanto & Burhaein, 2021). Niksi¢ et al.
(2020) also confirm that the word skilled can also be
used to indicate success in completing certain tasks
well through learning, for example, someone does an
exercise or learns leg and arm movements to be able
to achieve swimming movements, because this
movement is a basic movement in swimming to
achieve the goal of being skilled at swimming. The
term skilled can also be used to express the results of
a real response to a controlled stimulus (Burhaein,
Demirci, Lourengo, Németh, & Phytanza, 2021; Catur
& Mujiriah, 2021; P. Purwaln), Lumintuarso, et al.,
2021). The response was recorded based on the
correct response, frequency, or how fast the reaction
occurred. Someone who has done the exercise or
learned and then has the proficiency or skill in doing
it, shows that there are results from the learned
response (MNanda et al.,, 2021; Phytanza, Purwanta,
Hermanto, Burhaein, & Demirci, 2021; Sibarani &
Manurung, 2021).

Brae\,r et al. (2020) emphasize that skills can
also describe a person's level of proficiency in
completing or carrying out a particular task. Based on
the various opinions about skills, we may conclude
that skill is a technique, which indicates the expertise
of a person in carrying out a movement/activity well,
without necessarily incorporating speed (Festiawan et
al., 2021; Irawan & Limanto, 2021; Ngadiman et al.,
2021). In this case, what we need to understand is
that someone can complete the tasks assigned
correctly in accordance with the stipulated provisions
(Azizah & Sudarto, 2021; %(endro et al.,, 2021;
Widiyono & Mudiono, 2021). Freestyle is also known
as the front crawl. When swimming this stroke, your
body will be in a prone position on your stomach and
the face B facing downwards partially under the
surface of the water. Both the arms and legs will pull
through the water, while the torso remains stable
(Burhaein, Demirci, Lourengo, Németh, & Phytanza,
2021; Phytanza & Burhaein, 2020; Wang et al.,
2020). Executing the freestyle swim is to maintain
our face slightly under the water’'s surface with our
eyes continuously looking except when taking a
breath with the head positioned sideways while
remaining in line with the waer surface (Burhaein,
Ibrahim, et al., 2020; Nicol et al., 2021; Sutopo &
Misno, 2021).

Freestyle swimming is the fastest swimming style
of the various swimming styles that are usually done,
but a person's admiration when they see people
doing freestyle swimming is not from the speed, the
strength of the up and down kick that occurs or the
distance the swimmer can go based on the strokes
made, but they will be amazed by how smooth
someone swims and how easy it seems to do the
freestyle swim; this is closely related to the
swimming skills executed by the swimmer (Burhaein,
Tarigan, et al., 2020; Morais et al., 2018; Phytanza &
Burhaein, 2019). Resistance bands are sports
equipment made of rubber that can be used to add

training loads, to improve physical abilities in the
limbs we want such as arms, legs, and abdomen.
nJart from that, it can also form flexibility in various
parts of the joints and to stretch the muscles in our
body parts as well as relax certain body parts that are
very instrumental in carrying out movements in
various sports (Barbosa et al., 2019).

~~

Figure 1. Resistance Band

Exercises using resistance bands can be done
anywhere and, in any situation, it is important to
have the desire to activate the limbs (Sutapa et al.,
2020). In this case, strength will be formed in the
limbs that play a role in freestyle swimming, iIuding
the strength of the arms, legs, and abdomen because
with the formation of strength in these muscles, it is
possible to improve freestyle swimming skills
(Kristiyanto et al., 2020). According to Muniz-Pardos
et al. (2019), leg muscle strength is very necessary
when doing freestyle swimming, especially when
swinging the legs regularly, up until the heels are
above the water surface and swinging down with the
foot position, where this movement must be carried
out repeatedly.

Figure 2. Resistance Band Exercise

The role of arm strength when doing freestyle
swimming is when both hands are straight in front of
the head, then the stroke is done using one hand, by
pulling the hand under the chest, bending the elbow
so that the palm is facing backward with the fingers
together. Next, straighten the hands until they are
parallel to the thighs and the palms are facing up.
After that, bending the elbows and lifting them up
until they come out of the water surface, then the
hands are swung forward near the ears until they are
straight ahead and the tips of the fingers first enter
the water; this movement is done by both arms
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alternately (Aktug et al.,, 2019). rthermore,
according to Niksi¢ et al. (2020), the role of
abdominal muscle strength when doing freestyle
swimming is when a swimmer maintains a straight
body position above the water surface while moving
the legs alternately up and down (freestyle leg
movements), and when doing the stroke, starts from
the hands straight in front of the head then pulls the
palms down to the chest, continues to straighten the
back until it is parallel to the thighs, then bends the
elbows until they come out of the water surface, then
straighten the hands forward through the ears until

the fingers enter the water; this is done in
coordination between hand, foot and breath
movements.

The body parts that play a role in freestyle

swimming whose strength will be formed in this study
through resistance band training are the arms, legs,
nld abdomen, which used freestyle swimming skills.
Based on the description above, it can be described
as a conceptual framework of thinking as follows:

Resistance Band
Exercise

Figure 3. Conceptual Framework

The remaining of this paper is organized as follows.
Section 2 reviews all materials and methods. Section
3 presents the result. Section 4 presents the
discussion about this study and finally, Section 5
concludes with some direction for future work.

Methods

Research Methods

This research is experilmltal research, where
treatment is carried out on the independent variable
to inﬂue the dependent variable (Fraenkel et al.,
2012). Experimental research can be interpreted as a
research method used to find the effect of certain
treatments on others. This study used the one group
pre-test-post-test design, as follows:

==

Description:Y, =Pre-test; X=treatment; Y,=Post-test
Figure 4. Research Design

Par.'ﬁcipanrs
1

The population of this research is all students of the
Faculty of Sports and Health Education Study
Program, Jambi University, in the fourth semester,
classes A and B. While the sample is all students in
classes A and B totaling 75 students.

The research was carried out at the Telago Ratu
swimming pool, Jambi City for 18 sessions, including
the implementation of the pre-test and the post-test.
Prior to the pre-test, the instrument used to collect
data on freestyle swimming skills were tested, and
validity and reliability were tested.

Instruments
1

The instrument u.sed to collect freestyle swimming
skill data in this study was a freestyle swimming skill
test using an observation sheet, which contained the
freestyle swimming coordination movement
technique that had been tested r validity and
reliability. This instrument was used for the initial test
and the final test. To obtain the data in this study, a
freestyle swimming test with 25 meters was carried
out while cross-checking the movements made by the
subject (sample) with the prepared freestyle
swimming skill observation sheet; this was carried
out on the initial test and the final test. The way the
test is carried out is as follows:

1. The test t;&r (sample) stands in the pool to get
ready on the edge of the pool facing the pool
(swimming direction).

2. On the signal YES, the test-taker (sample)
started to push using both feet against the pool
wall and then perform a coordinated freestyle
swimming.

3. The observer observes the technique or freestyle
swimming skill carried out by the test-taker
(sample) while cross-checking the observation
sheet provided and putting a check marlﬂ\/) in
the column that has been prepared on the
observation sheet that corresponds to the
movement made by the test-taker (sample).

Each movement by the test-taker (sample), that is
in accordance with the observation sheet made is
given a checkmark (V/); is given a score of 1 (one) if
it is not appropriate or given a score of 0 (zero).

Results

Data Description
1

Based on the results E research on the effect of
resistance band training on freestyle swimming skills,
Faculty of Sports and Health Education Study
Program, Jambi iversity, in the fourth semester,
classes A and B with a total sample of 75 people,
from the results of the pre-test and post-test, the
freestyle swimming sls on the pre-test obtained an
average of 14.72, a standard deviation of 2.38, the
best skill with a score of 21, the lowest skill with a
score of 10, and a range of 11. Table 1 below is a
description of the data on freestyle swimming skills.
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Table 1. Description of Freestyle Swimming Skills. Expert validation results.

Description Pre-test Post-test
Mean 14.72 28,48
Median 15 29
Mode 15 30
Standard Deviation 2.38 1.54
Range 11 6
Minimum 10 24
Maximum 21 30
Sum 1148 2136
Largest 21 30
Smallest 10 24
Confidence Level (95,0%) | 0.54 0,35

Pre-test Group Freestyle Swimming Skills

Based on table 2 above, the distribution of data
from the pre-test results with a total sample of 75
obtained 4 samples. (5%) obtained a skill score of 19

- 24 and were in Good Criteria, 57 samples (76%)
obtained a freestyle swimming skill score of 13 - 18
are on the Medium Criterion and 14 samples (19%)
get a skill score of 7 - 12 are on the Less Criteria.

Table 2. Frequency Distribution of Differences in Freestyle Swimming Skills Pre-test Results.

No Interval Class Fa Fr Criteria

1. 25-30 0% Very good
2, 19 - 24 5% Good

3. 13 -18 57 76% Enough

4. 7-12 14 19% Mot enough
5. 0-6 0 0% Less

Total 75 100%
Freestyle Swimming Skills Post - test Group were in Excellent Criteria, and 1 sample (1%)

Based on the distribution of data from the post test
results with a total sample of 75, 74 samples (99%)
obtained a freestyle swimming skill score of 25 - 30

obtained a skill score of 19 - 24 was on Good Criteria.

Table 3. Frequency Distribution of Post-test Data Freestyle Swimming Skills.

No Score Fa Fr Criteria

1. 25-30 74 59% Very good

2. 19 - 24 1 1% Good

3. 13- 18 0% Enough

4. 7-12 0 0% Mot enough

5. 0-6 0 0% Less
Total 75 100%

Normality test

Based on the results of the Kolmogorov-Smirnov
analysis using SPSS, the results of the normality test
can be said to be normally distributed if the sig. (2-
iled) (.321 for pre-test and .113 for post-test) >
0.05 and based on the table the results of the

analysis mean that the freestyle swimming skills of
Faculty of Sports and Health Education Study
Program, Jambi University, in the fourth semester,
classes A and B are normally distributed.

Table 4. Normality Test Results Freestyle Swimming Skills Test.

Activity Pree Test Post Test
N 75 75
Normal Parameter Mean 14.72 28.48
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ab Std. Deviation 2.379 1.537

Absoliute 132 .199

Most Bxtreme Positive 132 161
Diffrences

Negative -.096 -.199

Statistic 132 .199

Asymp. Sig (2-tailed) .321° .113°

a. Test distribution is Normal
b. Calculated from data
c. Lilliefors Significance Correction

Homogeneity test

The homogeneity test of variance used the lavene
test with the data criteria declared homogeneous if
the value of Sig. (2-tailed) > 0.05. Based on the
analysis of the lavene test, the sig. v@lie was
obtained. (2-tailed) = 0.053 > 0.005 thus it can be
stated that the initial and final test data for freestyle
swimming skills come from a homogeneous
population.

Based on the table of homogeneity test analysis
results usi the lavene test using the SPSS
application, the data for the pre-test and post-test of
freestyle swimming skills are Faltv of Sports and
Health Education Study Program, Jambi University, in
the fourth semester, class A and B, coming from a
homogeneous population because of the Sig value.
(2-tailed) = 0.053 > 0.05.

Table 5. Freestyle Swimming Skills Homogeneity Test Results.

Freestyle Swimming Skills Test Results

Leven Statistic

Df 1 Df 2 Sig

12,173

1 151 .053

Hypothesis testing

The hypothesis test used in this research is the
independent sample test. Decision-making criteria if
Sig. (2-tailed) < 0.05, then Ha is accepted, meaning
that there is an effect of resistance band training on
freestyle swimming skills provided that there are
significant differer&s in the data. The results of data
analysis obtained a significant value of Sig. (2-tailed)
probability value/p value Paired T-test: Result =

Table 6. Freestyle Swimming Skills ANOVA Test Results

0.000. Meaning that there is a difference between
before and after treatment. Cause: Sig. (2-tai|eda<
0.05 (95% confidence). The explanation of the
results of the data analysis can be seen in the
following Table 6. From the results obtained, there is
an effect of resistance band training on the freestyle
swimming skills which is shown in the table of
analysis results, where the value of Sig. (2-tailed) =
.000 < 0.05.

Sum of Squares Df Mean Square F Sig
Between 7241.537 1 7241.537 1791.066 .000
Within Group 610.515 151 4.043
Total 7852.052 152

Discussions

For cn'it\,lr in this section of the discussion, the
results of research data on the effect of resistance
band training on freestyle swimming skills is based on
the number of samples in the initial test and final test,
totalling 75 students. From the pre-test and post-test
results obtained by students in the initial test, the
avera calculation is 14.72, standard deviation is
2.38, the best skill with a score of 21, the lowest skill
with a score of 10, and a range of 11. Meanwhile, in
the post-test, it was indicated that an average
Iculation of 28.48 standard deviations was 1.54,
the best skill score was 30, the lowest skill score was
24, and the range was 6. This shows that there are
differences in the results of the pre-test and post-test.

In the normality test with the Kolmogoroxnimirnov
test, on the analysis of the data above, it can be
concluded that the initial test data and the student's
overall test, t are declared to be normally distributed.
Then, in the homogeneity test of variance with
Leven“ test, the sig value was obtained = 0.053 >
0.05, it can be stated that the initial and final test
data for freestyle swimming skills come from a
homogeneous population. And Iastlor the results
of hypothesis testing, a significant value of Sig. (2-
tailed): Value of Sig. (2-tailed). Meaning: Thereis a
difference between before and after treatment. Cause:
Sig. (2-tailed) < 0.05 (95% confidence).

This shows that there is an effect of resistance
band training on the freestyle swimming skills of the
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Faculty of Sports and Health Education Study
Program, Jambi University, in the fourth semester,
classes A and B. Among the studies that have proven
successful in using exercises with resistance bands
are Batalha et al. (2018) and Morais et al. (2018), in
these studies, training using resistance bands greatly
affects muscles and strength in freestyle swimming
movements. Apart from that it is further explained by
Ravé et al. (2018), that swimming is a sport that
combines several factors such as a high level of
muscle strength, technical skills, coordination,
rhythm, speed, explosive power, and correct
technique which requires appropriate training tools.
Swimming can be done by anyone if they have the
ability and good mastery of technique (Saifu et al.,
2021). Good mastery of technique in swimming
includes the ability to move hands and feet as well as
good breathing. Freestyle is an example of a style
that requires good coordination between the limbs,
hence forth, good skills are needed to do freestyle
swimming (Alagoz et al., 2021).

Freestyle also requires good technique and body
position. The position of the body in doing freestyle
swimming must be parallel to the surface of the
water. The position of the body is prone to the water
in a floating position. The muscles of the body must
be relaxed when carrying out propulsion movemﬂs
or when sliding through the water. In addition, the
movement of the legs in freestyle swimming is
attained by raising and lowering both legs alternately
with hand movements, in a motion of swinging both
hands forward in turn. If one hand is in front of the
body, the other hand is behind the body and the little
finger touches the surface of the water first, when in
the motion of swinging the hand. While one hand is
swinging, then the other hand must be in a straight
position, parallel to the surface of the water. Then
breathing in freestyle swimming is done with the
body position tilten'.o the side with the eyes focused
on the surface of the water. The position of the face
is in the water and the position of the mouth is at, or
just out of the water surface (Gonener et al., 2017).

Mastering freestyle swimming cannot be done in a
short time, one must go through a long and focused
training process. The importance of mastering
swimming skills in freestyle swimming was expressed
by Crowley et al. (2017); that the perfection of the
skill of each swimming movement is important
because it will determine the overall movement.
Therefore, every form of movement skill needed in
every sport must be trained and mastered perfectly
in a learning and training process.

Freestyle swimming is a sport that requires
coordination between arm  movements, leg
movements, and when you take a breath, meaning
that when you take a breath your head is only slightly
out of the water, therefore you really need fast and
precise arm movements. For the arm to move
properly, it takes practice to select the appropriate
exercise equipment. In this study, training using a
resistance band proved to be wvery helpful in
improving freestyle swimming skills. This exercise has
proven to be effective in improving skills in freestyle
swimming.

Conclusion

Based on the data analysis and discussion in the
previous section of this research, it can be concluded
that there is an effect of resistance band training on
the improvement of freestyle swimming skills at the
Faculty tﬂ Sports and Health Education Study
Program, Jambi University, in the fourth semester,
class A and B in the Fourth Semester. The above is
indicated by the re5|ns of the hypothesis test
obtained, namely the significant value of Sig. (2-
tailed): Probability value/p value Paired T-test: Result
= 0.000. Meaning: There is a difference between
before and after treatment. With p-value < 0.05 (95%
confidence). Exercises with resistance bands are
proven and have a good effect on improving freestyle
swimming. In the future, studies can be carried out
on other swimming styles with even more sﬂecific
requirements, wusing other equipment. Future
research is needed with respect to the effects of long-
term resistance-training interventions on both
technical parameters of swimming and overall
swimming performance. The results of such work will
be highly informative for the scientific community,
coaches and athletes.
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