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Abstract

This study investigates the impact of limited swimming experience on students' freestyle swimming
skills, with a focus on gender differences. A quasi-experimental design with a pre-test and post-test
approach was employed to assess the effectiveness of a swimming training program on 117 male and
10 female students from the Physical Education program at Universitas Garut. The training program,
which combined part and whole practice methods, was implemented over an 8-week period.
Descriptive statistics, normality tests, and hypothesis testing (Wilcoxon Signed-Ranks Test for male
students and paired sample t-test for female students) were used to analyze the data. The results
revealed significant improvements in freestyle swimming skills for both male and female groups. For
the male group, the mean post-test score increased from 0.00 to 15.70, and for the female group, it
increased from 0.00 to 21.20. Statistical analysis confirmed that the improvements were significant
for both groups (p < 0.05). When comparing the two groups, the female group showed a greater mean
improvement (-21.200) compared to the male group (-15.701), suggesting a more substantial impact
of the training on the female participants. Overall, the results of this study indicate that the part
practice and whole practice approaches have a significant impact on improving freestyle swimming
skills in students with limited swimming experience. Overall, the results of this study indicate that the
part practice and whole practice approaches have a significant impact on improving freestyle
swimming skills in students with limited swimming experience. This suggests that at the university
level, students have a better ability to learn and develop swimming skills more quickly compared to
younger age groups. These findings show that although students have limited swimming experience,
their adaptive learning abilities allow them to quickly master basic swimming skills, highlighting the
potential for effective skill development.
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Introduction

Swimming is one of the most important life skills (Strasilova et al., 2020) in terms of
cardiorespiratory fitness, cardiac output, haemodynamics, heart growth, motor performance,
and body composition (Ferreira et al., 2024), as well as the development of basic motor skills
(Sinclair & Roscoe, 2023) and so on he ability to swim allows individuals to be more
independent in various situations, especially in avoiding the danger of drowning (Stallman et
al., 2017). Despite its importance, not all individuals have the same opportunity to master
swimming skills, particularly for those living in areas with limited access to swimming pool
facilities (Higgerson et al., 2019).

In Indonesia, many rural areas lack sufficient swimming pool facilities. Geographical
conditions far from the city center or limited resources are often the main obstacles in
providing water sports facilities, including swimming pools (Borgonovi et al., 2022). This
results in limited opportunities for children and adolescents in these areas to learn swimming
properly (Layne et al., 2020). As a result, swimming skills, particularly in freestyle, often fail
to develop or are not taught at all at various educational levels, preventing children and
adolescents from acquiring the necessary skills for water safety and optimal physical
development (Ananthapavan et al., 2024).

At the higher education level, students from rural areas often face significant
difficulties due to the opportunities are unable to access because of their circumstances. This
highlights the students' awareness of the challenge anticipate due to their educational
background and lack of certain skills (Chiramba & Ndofirepi, 2023). Students with this
background tend to have limited swimming experience, which may affect the development of
swimming skills (Engle & Tinto 2008). Freestyle is one of the most basic and essential
swimming techniques, requiring body coordination (Niksi¢ et al., 2020), breathing technique
(Upadhyaya & Bhatt, 2017), and trained muscle strength, which makes consistent practice
and adequate facilities necessary (Bailon 2024). However, students who are not accustomed
to swimming practice from an early age may struggle to master this technique.

In this context, it is important to understand the extent to which limited swimming
experience affects students' freestyle swimming skills, taking into account factors such as
educational background, access to sports facilities, and gender (Duke et al., 2023). To
overcome the challenges arising from limited swimming experience, the implementation of
appropriate training methods is essential to achieve optimal outcomes (Arifin et al., 2024).
Training methods such as part practice and whole practice (Magill & Anderson, 2017), can be
applied to improve swimming skills (particularly in freestyle) (Arifin et al., 2024). Part
practice (Fontana et al., 2009), involves breaking down the focus on improving specific
aspects such as arm movements or breathing techniques (Bogdanovica & Larins, 2021). This
is done to reduce cognitive load during the early stages of training (Magill & Anderson,
2017).

On the other hand, whole practice involves practicing the swimming movement as a
whole, which helps students develop the coordination and fluidity needed to swim efficiently
(Fontana et al., 2009). By combining part practice and whole practice, students can gradually
build the necessary motor skills while understanding the importance of synchronization and
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endurance in freestyle swimming. This combined approach allows for a more tailored
training experience, addressing specific weaknesses that students may face due to their
limited swimming experience. The integration of both methods can help overcome the
barriers created by limited swimming facilities, offering an effective way to improve

swimming performance, particularly for those who have not had access to formal training

from an early age.

This study is expected to provide deeper insights into the impact of limited swimming
experience on students' swimming skills, as well as other factors that may contribute. With
this understanding, it is hoped that appropriate solutions can be found to improve the quality
of swimming education, particularly for students from rural areas who have limited access to
swimming facilities. Furthermore, the combination of part practice and whole practice may
offer a practical and effective strategy to support the development of freestyle swimming
skills among these students.

Methods

This study uses a quasi-experimental design with a pre-test and post-test approach to
measure the impact of limited swimming experience on students freestyle swimming skills.
In this study, two training approaches, namely part practice (practicing specific parts of the
swimming movement) and whole practice (practicing the entire sequence of freestyle
movements as a whole), are applied simultaneously to the experimental group. The design
used is a one-group pre-test - post-test design (Fraenkel et al., 2019:67), involving a single
group that is tested for initial ability (pre-test) before receiving the intervention in the form of
swimming training, and then reassessed after the intervention (post-test) to observe the
changes.

The selection of this design is very appropriate because this study does not have access
to a control group, yet still aims to evaluate the effectiveness of an intervention. In addition,
the researcher can observe changes in behavior or skills within the same group before and
after the intervention, thus providing an early indication of the success of the implemented
program. The population in this study consists of first-year students from the Physical
Education study program at the Faculty of Islamic Education and Teacher Training,
Universitas Garut, totaling 150 individuals. The sample selection in this study was conducted
using purposive sampling (Lohr 2021:78), which was deliberately chosen to ensure that the
sample meets the criteria relevant to the research objectives.

This technique is particularly appropriate because the researcher has specific criteria to
test, namely students with limited swimming experience and a lower-middle economic
background. These criteria are relevant for examining the impact of swimming training
interventions on individuals with particular conditions, such as limited access to swimming
facilities. The selection of male and female gender aims to include gender variation in the
study, while the criterion of minimal swimming experience ensures that participants start
with a similar level of swimming skills. The criteria of lower-middle economic background
and limited access to swimming facilities are also important because they reflect conditions
that are more common among students, who often face limitations in access to adequate
sports facilities.

Jurnal Porkes Edisi Agustus | 730


https://e-journal.hamzanwadi.ac.id/index.php/porkes
https://e-journal.hamzanwadi.ac.id/index.php/porkes
16.%20Z.%20Arifin,%20Azhar%20Ramadhana%20Sonjaya,%20Alam%20Hadi%20Kosasih,%20Luthfi%20Septyan%20Nugraha.docx

—

https://e-journal.hamzanwadi.ac.id/index.php/porkes f 2
Vol. 8, No. 2, Hal 728-741 Agustus 2025 /’g
Doi: 10.29408/porkes.v8i2.29657
Jurnat Porkes

By selecting the sample based on these criteria, the researcher can more accurately
measure the impact of swimming training on a more representative group, while also
strengthening the validity of the research findings in a specific context. Purposive sampling
allows the researcher to obtain more relevant and in-depth data that aligns with the research

focus. The instrument used is a swimming ability test (Strand & Wilson, 1993), which aims

to evaluate the ability to swim the front crawl by measuring the number of arm strokes
required to complete a 25-yard distance. The validity of this test shows a coefficient of 63 for
the elementary backstroke and 67 for the front crawl, reflecting the consistency and accuracy
of the measurement.

During the test, one person serves as the starter and timekeeper, while students act as
partners to help the swimmer remain stable in the water and count the number of arm strokes.
The equipment used includes a 25-yard swimming pool, lane dividers, a stopwatch,
assessment sheets, and pencils. The swimmer starts the test from a prone floating position,
with legs straight and both arms extended in line with the body, while the partner holds the
swimmer's waist to maintain balance. After the signal "ready, go," the swimmer swims the
front crawl as fast as possible, and the number of arm strokes used to complete the distance is
the indicator for the assessment.

This study was conducted over a period of 8 weeks, with one learning session held each
week. Each session lasted 3 x 45 minutes (equivalent to 3 credit hours). The learning material
was designed to gradually build the participants' swimming skills. The learning process was
divided into specific segments for each skill, and participants received personal feedback
throughout each session. During the treatment period, non-sample students were trained on
different days to avoid interfering with the research group. In the first session, all participants
took a pre-test by swimming 25 meters to assess their initial swimming ability. In the second
and third sessions, the focus of the learning was on water safety and basic swimming skills.

All participants were introduced to water safety protocols, including how to stay calm
in the water, proper breathing techniques, and how to float. The instructor demonstrated these
techniques clearly and ensured that participants practiced them progressively. Emphasis was
placed on breathing techniques, gliding, and floating (Badruzaman et al., 2020). Participants
were encouraged to practice these basic skills until they felt confident. If any participant had
not yet mastered the water introduction skills, they were given extra time for practice to
ensure they felt comfortable in the water before moving on to more advanced techniques. In
the fourth and fifth sessions, the training began with a review of the water introduction
techniques from the previous sessions to refresh and refine the basic movements.

After that, the focus shifted to teaching the leg movements for the front crawl.
Participants were taught the correct leg kicking technique and given time to practice in
shallower water. For participants who struggled with mastering the leg movements,
additional practice sessions were provided until they showed sufficient competence in the leg
movements. In the fifth and sixth sessions, the focus shifted to learning the coordination of
the legs, arms, breathing, and rest techniques. This phase was critical because swimming
involves synchronized movements from different body parts. The training focused on
integrating leg movements with arm strokes and proper breathing coordination.

Additionally, participants learned resting techniques such as floating or floating while
kicking to provide short recovery periods during swimming. Training was conducted over
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varying distances, starting from 5 meters and gradually increasing to 25 meters. The sessions
were held in shallow water to provide a safe environment for learning and to reduce the risk
of injury while improving swimming techniques and physical endurance (Costa et al., 2012).
In the seventh session, the focus of the training shifted to refining the front crawl technique.

Participants practiced swimming continuously using the techniques they had learned,

integrating all the skills they had acquired.

The instructor provided individual feedback on their technique and gave suggestions for
improving their swimming efficiency. The training was designed to ensure that participants
could swim longer distances while maintaining proper technique and control. Throughout the
training process, the researcher ensured that each session was conducted in a supportive and
safe environment. Continuous feedback was provided, and additional practice sessions were
made available for participants who needed further assistance. This structured and
progressive approach allowed participants to gradually build their skills and master the front
crawl technique by the end of the study, ensuring that each participant made optimal progress
in mastering swimming skills.

Finally, in the eighth session, a post-test was conducted using the same instruments as
the pre-test to assess the participants' progress in mastering the front crawl technique.
Participants were evaluated based on their ability to perform the front crawl efficiently,
including the coordination of leg and arm movements, breathing, and overall endurance. The
results of the post-test were compared to the pre-test results to determine the effectiveness of
the intervention and track individual progress over the course of the training. The process of
data analysis starts with collecting pre-test and post-test scores from both male and female
groups. Following this, descriptive statistics are applied to calculate the mean, minimum,
maximum, and standard deviation, which help in understanding the distribution and
variability of the scores within each group.

To assess the normality of the data, the Wilcoxon test is utilized since the data does not
follow a normal distribution, and it is used to detect any significant differences between the
pre-test and post-test scores. For hypothesis testing, the Wilcoxon Signed-Ranks Test is
applied to the male group, while the Paired Samples t-Test is used for the female group to
determine whether the differences between pre-test and post-test scores are statistically
significant for each group. Lastly, a comparison between the groups is performed using the
Paired Samples t-Test to identify which group shows the most considerable improvement in
swimming skills, comparing both males and females.

Results

The table below provides the descriptive statistics for the male group, indicating the
minimum, maximum, mean, and standard deviation of the pre-test and post-test scores. These
values give an overview of the data's spread and central tendency before and after the
intervention.

Table 1. Descriptive statistics test for male group

Descriptive Statistics
N Minimum Maximum Mean Std. Deviation
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Pre-Test 117 0 0 .00 .000
Post-Test 117 0 29 15.70 10.132
Valid N (listwise) 117

The results from the descriptive statistics test show the minimum, maximum, mean, and
standard deviation for both the pre-test and post-test scores. The pre-test scores had a mean of
0.00, indicating that all participants had no prior freestyle swimming skills. The post-test
scores had a mean of 15.70, with a standard deviation of 10.132, It shows that the part and
whole practice approach has a significant effect on improving swimming skills among
students with limited experience. The following table presents the descriptive statistics for the
female group, including the minimum, maximum, mean, and standard deviation of the pre-
test and post-test scores.

Table 2. Descriptive statistics test for female group

Descriptive Statistics
N Minimum Maximum Mean Std. Deviation
Pre-Test 10 0 0 .00 .000
Post-Test 10 0 34 21.20 12.674
Valid N (listwise) 10

For the female group, the pre-test also had a mean score of 0.00, while the post-test had
a mean of 21.20 with a standard deviation of 12.674, showing a significant increase in
freestyle swimming skills after the training program. Based on the results of the descriptive
test, the part and whole practice approach has been proven to have a significant impact on
improving the swimming skills of students with limited experience. Before presenting the
table with the ranks, it's important to note that the Wilcoxon Signed-Ranks Test was
conducted to assess the differences between the pre-test and post-test scores for the sample
group.

This non-parametric test is used when the data does not follow a normal distribution,
and it allows us to evaluate whether the median differences between pairs are significantly
different from zero. The test categorizes the differences into three types: negative ranks
(where the post-test score is lower than the pre-test score), positive ranks (where the post-test
score is higher than the pre-test score), and ties (where there is no difference between the pre-
test and post-test scores). The results of the Wilcoxon Signed-Ranks Test are presented in the
table below, where the negative ranks, positive ranks, and ties are summarized to indicate the
distribution of changes between the pre-test and post-test scores.

Table 3. Wilcoxon test results for normality

Ranks
N Mean Rank Sum of Ranks
Post-Test - Pre-Test Negative Ranks  0? .00 .00
Positive Ranks  86°  43.50 3741.00
Ties 31¢
Total 117

a. Post-Test < Pre-Test
b. Post-Test > Pre-Test
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c. Post-Test = Pre-Test

In this table, we can see the breakdown of the Wilcoxon signed-rank test results for the
male group. The categories in the table include:

e Negative Ranks: This represents the number of cases where the post-test score was lower
than the pre-test score. In this study, there were no negative ranks, meaning no participants
showed a decrease in their scores after the training

e Positive Ranks: This shows the number of cases where the post-test score was higher than
the pre-test score. Here, there were 86 positive ranks, meaning that 86 out of 117
participants showed an improvement in their freestyle swimming skills after the training
program. The mean rank of the positive cases is 43.50, and the sum of these ranks is
3741.00.

e Ties: Ties indicate cases where there was no change between pre-test and post-test scores.
In this case, 31 participants showed no change, which is reflected in the "ties" category.

Before presenting the statistical test results, it is important to note that the Wilcoxon

Signed-Ranks Test was used to assess the significance of the difference between pre-test and

post-test scores for the male group. This test was employed because the data did not follow a

normal distribution, and its purpose was to determine whether there was a significant change

in the results obtained after the intervention. Below are the results of the Wilcoxon Signed-

Ranks Test, showing the Z value and significance for the male group.

Table 5. Test statistics for wilcoxon signed-ranks test

Test Statistics®
Post-Test - Pre-Test
zZ -8.080°
Asymp. Sig. (2-tailed) .000
a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.

The Wilcoxon Signed-Ranks Test was used to assess the statistical significance of the
difference between the pre-test and post-test scores for the male group.

e Z-value: The Z-value is -8.080, which indicates a very large negative rank in the
difference between pre-test and post-test scores. This suggests a significant change in the
scores.

e Asymptotic Significance (p-value): The p-value is 0.000, which is much smaller than the
significance level of 0.05. A p-value less than 0.05 indicates that the difference between
pre-test and post-test scores is statistically significant.

Thus, the hypothesis that there is no significant difference between pre-test and post-
test scores is rejected, and we conclude that the training program had a significant impact on
improving the freestyle swimming skills of the male participants. The result shows that the
changes observed are statistically significant, supporting the effectiveness of the swimming
training program for the male group.Before presenting the results of the statistical analysis, it
is important to explain that a paired samples t-test was conducted to assess whether there was
a significant difference between the pre-test and post-test scores for the female group. This
test is used when the data is normally distributed and helps to determine whether the mean
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difference between two related groups is statistically significant. The following table displays
the results of the paired samples t-test for the female group.

Table 6. Paired samples t-test

Paired Samples Test
Paired Differences

95% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean Deviation = Mean  Lower Upper t df tailed)
Pair 1 Pre-test - Pos-test -21.200  12.674 4.008 -30.266 -12.134 -5.290 9  .001

Thus, the hypothesis that there is no significant difference between pre-test and post-
test scores for the female group is rejected. The results indicate that the training program had
a significant impact on improving the freestyle swimming skills of the female participants.
The observed changes are statistically significant, supporting the effectiveness of the
swimming training program for the female group. A paired samples t-test was conducted to
compare the difference between pre-test and post-test scores for both the male and female
groups. The results of the comparison are shown in the table below:

Table 7. Paired samples t-test for comparison between groups

Paired Samples Test
Sig. (2-
Paired Differences t df tailed)

95% Confidence

Std. Interval of the
Std. Error Difference
Mean Deviation Mean Lower Upper

Pair 1 Pre-Test - Post-Test (male) -15.701 10.132  .937
Pair 2 Pre-Test - Post-Test (female)-21.200 12.674 4.008

-17.556 -13.846 -16.762 116 .000
-30.266 -12.134 -5.290 9 .001

When comparing the improvement between the male and female groups, the female
group showed a greater mean improvement (-21.200) compared to the male group (-15.701).
This suggests that, on average, the female participants experienced a more significant
increase in freestyle swimming skills compared to the male participants. Both groups showed
statistically significant improvements, but the female group exhibited a larger effect size,
indicating that the training program may have had a slightly more substantial impact on
improving the freestyle swimming skills of the female participants compared to the male
participants.

Discussion

The results of this study provide significant insights into the impact of the swimming
training program on freestyle swimming skills, with a clear distinction between male and
female participants. Both male and female participants demonstrated significant
improvements in freestyle swimming skills after undergoing the training program. For the
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male group, the Wilcoxon Signed-Ranks Test revealed a Z-value of -8.080 with a p-value of
0.000, which indicates a significant improvement in swimming skills. Similarly, the female
group exhibited a mean improvement of -21.20, with a p-value of 0.001 based on a paired
samples t-test, confirming the effectiveness of the program for female participants as well.

Theoretical Framework: Motor Learning and Motor Skill

Based on the context of motor learning theory, which states that permanent changes
related to motor skills, particularly complex skills like freestyle swimming, occur as a result
of practice or experience (Fernandes et al., 2022). In other words, motor skill learning
happens when complex processes in the brain occur in response to practice or experience of
specific skills, resulting in changes to the central nervous system that enable the production
of new motor skills (Mang et al. 2019). Motor skill learning encompasses various motor skills
that occur in different forms of movement: working, playing, exercising, communicating,
dancing, and so on (Castaiier et al. 2009).

The concept of part-whole practice and motor skill acquisition is closely related to how
motor skills are learned and refined (Magill 1998). In motor learning, part practice involves
breaking down a complex skill into smaller and more manageable components (McMorris,
T., & Hale 2006), such as arm movements or breathing techniques in freestyle swimming.
This allows learners to focus on mastering each element before integrating them into the skill
as a whole. On the other hand, whole practice involves practicing the skill in its entirety,
helping learners experience how each component comes together to form a smooth
movement (McMorris & Hale, 2006).

Implicit learning in motor skill acquisition shows that much of motor skill acquisition,
especially when learning complex skills, occurs implicitly—learners often do not consciously
focus on each component of the skill but instead gradually improve through repeated practice
and feedback (Magill 1998). By using part and whole practice, learners can implicitly acquire
the necessary motor skills. Part practice allows for focused repetition of specific components,
leading to mastery of individual elements, while whole practice helps integrate these
elements into a smooth and coordinated movement. This combination strengthens both
conscious and unconscious (implicit) processing of skills, which is crucial for motor skill
acquisition in sports like swimming. This combination of practice types (part and whole) is
beneficial because it allows learners to refine specific skills while also developing the ability
to perform the skill as a complete whole, engaging both implicit and explicit learning
processe (Magill 1998). highlights that this combination of practice types (part and whole) is
beneficial because it allows learners to refine specific skills while also developing the ability
to perform the skill as a complete whole, engaging both implicit and explicit learning
processe.

This study is among the first to explicitly apply a combined part and whole practice
approach in freestyle swimming training within a controlled academic environment,
particularly targeting college students with limited prior swimming experience. While these
two methods have often been studied separately, this research highlights their synergistic
potential in helping novices acquire complex motor skills efficiently. The integration of
focused component learning (part practice) with full-skill execution (whole practice) enables
learners to build confidence, reinforce learning through repetition, and experience the skill
holistically. This dual-approach method proves especially effective for college students—
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who, despite lacking prior training, were able to make significant progress in a relatively
short time demonstrating the power of structured, evidence-based instruction. In doing so, the
study contributes a novel instructional framework for physical education programs in
institutions with limited access to aquatic facilities or populations with little or no prior
exposure to swimming.

Gender Differences in Skill Acquisition

When comparing the improvement between the male and female groups, the results
revealed that female participants showed a greater mean improvement (-21.200) than the
male participants (-15.701). This difference suggests that the female group experienced a
more substantial increase in freestyle swimming skills, indicating a potentially higher rate of
skill acquisition or a greater responsiveness to the training intervention. While both groups
improved significantly, the larger effect size in the female group implies that women may
have benefited more from the training. However, it is important to consider that the sample
size for the female group was relatively small (10 participants), which could limit the
generalizability of this result. A larger sample size may provide a clearer picture of gender-
related differences in response to swimming training.

Self-Regulation and Motivation in Learning

Additionally, the results of this study can be linked to the self-regulation theory of
learning, which emphasizes the importance of motivation, feedback, and practice in skill
development (Zimmerman 2002). College students, due to higher levels of cognitive and self-
regulatory abilities compared to younger children, are often better able to manage their
learning processes, receive and apply feedback, and persist through challenges. This may
explain why college students in this study were able to show significant improvements in a
relatively short time, despite their limited swimming experience at the outset (Susaki 2021).
The Influence of Gender on Motor Skill Learning

Previous research in motor learning and skill acquisition suggests that gender can
influence how individuals respond to physical training (Odhiambo et al. 2016). For example,
studies have shown that females often exhibit greater attention to detail in motor tasks, which
can facilitate skill learning in activities that require fine motor control (Pahlevanian &
Ahmadizadeh 2014). On the other hand, males are generally observed to possess greater
initial physical strength and larger muscle mass, which could contribute to ability to learn and
perform certain types of physical tasks more quickly, especially in tasks that require strength
or explosive power (Bartolomei et al., 2021). However, swimming, which requires a
combination of endurance, technique, and finesse, may benefit females more in terms of skill
acquisition in a controlled training environment, as seen in this study.

While males showed significant improvement, the results suggest that the training
program may have been more effective for female participants, possibly because the nature of
the intervention (focusing on technique and stroke efficiency) played to strengths that align
with the motor learning capabilities often observed in females. Additionally, the greater
variance in the female group’s improvement might indicate that certain individuals in this
group responded more favorably to the training program, while others may have faced more
challenges that were overcome through personalized learning strategies.

Implications for Swimming Education and Training
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The findings of this study have important implications for swimming education and

training, especially in settings with limited swimming experience or access to aquatic
facilities. By using a combination of part and whole practice approaches, swimming
educators can effectively help students develop key skills in a relatively short period.
Furthermore, this study highlights the importance of tailored interventions that consider the
specific needs and learning styles of male and female students, as gender differences can
influence both the rate and extent of skill acquisition. Finally, the positive results of the
training program suggest that similar methods could be applied to other skill-based sports or
physical activities, particularly in contexts where participants may have limited prior
experience.

Conclusion

In conclusion, the study provides strong evidence for the effectiveness of part-practice
and whole practice methods in improving freestyle swimming skills in students with limited
experience. The results suggest that college students, despite having minimal prior exposure,
can rapidly acquire and enhance their swimming techniques due to their adaptive learning
capabilities. This study contributes to the broader understanding of how motor skills,
particularly in swimming, can be developed efficiently through targeted training programs,
regardless of initial skill levels. Moreover, these findings offer practical value for the design
of swimming instruction in educational contexts, especially in institutions with limited access
to aquatic facilities. While the study presents promising outcomes, the relatively small sample
size—especially in the female group——calls for cautious interpretation and warrants
replication with larger, more diverse populations. Future research is recommended to
investigate the long-term retention of skills acquired through these training methods and to
explore their effectiveness across various age groups and motor skill domains. Ultimately,
this research provides a scientific foundation for enhancing motor learning strategies in
physical education and sports training.
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