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ABSTRACT

Background Problems: Wrestling is a compulsory course that can improve physical strength, discipline, and
strategic skills and student learning outcomes. However, the learning outcomes are still not optimal due to
inconsistent training, limited technique understanding, and a lack of independent training opportunities. Research
Objectives: The purpose of this study is to evaluate the effect of motor education level and circuit training on
proficiency in learning wrestling martial arts techniques. Methods: This study used an experimental design with
a pretest-posttest control group where there are two groups, the high motor ability group and the low motor ability
group. The population consists of 40 students, and a sample of 20 students was selected using purposive sampling
techniques based on certain criteria. Motor ability in this study is defined as an individual's ability to learn and
develop motor skills, which is used to measure how quickly and efficiently a person can learn new motor
movements. Data collection was done by measuring the level of motor ability and evaluating the techniques of
wrestling after a period of practice. Data analysis was conducted using SPSS 23 statistical software to evaluate the
learning outcomes of the basic techniques of wrestling. Findings/Results: The results of the data analysis showed
that overall, there were no significant differences between the two groups. However, when looking closely at the
level of motor skills, there are differences in the post-test scores between students with high and low motor skills.
Conclusion: The conclusions of the study showed that although there were no significant differences between the
two groups, the high motor skills group showed more consistent improvements. Future research could focus on
the development of physical and mental skills such as endurance, strength, and discipline, which are important in
improving wrestlers’ performance.
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INTRODUCTION

The growth and development of martial arts in Indonesia continues to increase rapidly. Wrestling martial
arts technique is one of the martial arts sports that requires strength, agility, and good body coordination
(Barley et al., 2018; Popeska et al., 2017). The enhancement of learning outcomes in wrestling martial arts is
not only determined by the physical aspect but also by the motor skills possessed by the athletes (Nindorera
et al.,, 2021; Syahrial et al., 2020). Learning wrestling involves a series of steps to facilitate students’
understanding and mastery of wrestling techniques. The process begins with a warm-up to prepare students
physically and mentally, demonstrations of wrestling techniques, and feedback to students who have
participated in the learning process (Aliriad et al., 2024; Volodchenko et al., 2017). However, the conditions
in the area of learning outcomes still do not reach the optimal value, which can be caused by various factors,
namely less consistent practice, lack of understanding of the techniques taught, and lack of opportunity to
apply the techniques in independent practice. Therefore, it is important that students continue to practice and
receive regular feedback in order to achieve the desired learning outcomes in wrestling.

Physical education plays an important role in the development of wrestling skills. Through physical
education, students can develop the physical skills necessary for wrestling. Physical education also provides
an understanding of the anatomy and physiology of the human body in the effective application of wrestling
techniques (Iyakrus, 2018; Mustafa, 2022).The mental and emotional aspects are also developed through
physical education, helping students to develop the mental stamina, discipline, and confidence required in
wrestling martial art. Physical education provides an opportunity for students to learn the values of teamwork,
sportsmanship, and personal responsibility, which are important aspects of wrestling martial art (Gustian,
2020; Pan et al., 2019).

Basic wrestling techniques include several aspects that are important foundations for wrestlers (Amin et
al., 2021; Silaban et al., 2022; Supriadi et al., 2022). One of these is the pin technique, which allows an athlete
to pin an opponent to the ground using a specific part of the body. In addition, throwing techniques are also
an integral part of wrestling, where wrestlers use strength and technique to knock opponents to the ground.
Meanwhile, stand-up technique is a skill that allows the athlete to get up quickly from a lying or sitting
position, often to avoid being trapped on the ground. Positional control is also an important aspect in which
the wrestler tries to maintain an advantageous position against the opponent. Finally, basic wrestling
techniques include key moves such as takedowns, grappling, and submissions, which are core elements of the
curriculum. Takedowns focus on techniques to knock the opponent to the mat, grappling involves close combat
and positional control, while submissions aim to force the opponent to submit through locking techniques. All
of these movements are essential in wrestling training and help athletes develop the skills necessary for
competition (Bangun & Ginting, 2023; Gustiawan & Ali, 2021; Jahrir & Yusuf, 2022).

Circuit training has a significant relationship with wrestling martial art because it helps develop physical
conditioning, including the strength, speed, endurance, and flexibility needed to execute wrestling techniques
effectively. Circuit training also improves anaerobic ability and muscular endurance, exactly what is needed
in an intense wrestling match (Khachenkova et al., 2021; Yudho et al., 2022). Circuit training is designed to
train different physical aspects that are arranged into exercise methods (Edwarsyah et al., 2017; Kumar, 2016;
Scheer et al., 2021). This exercise can develop the strength needed to better perform wrestling techniques, as
well as increase the endurance and agility needed in matches (Muryadi et al., 2021; Satria, 2018). Meanwhile,
the concept of motor educability refers to the ability of individuals to learn and develop their motor skills
(Aliriad et al., 2023; Rawat & Bangari, 2019; Rustiawan & Rohendi, 2021). In the context of wrestling martial
art, motor educability can play an important role in improving athletes’ ability to master wrestling techniques.
By understanding the level of motor educability of athletes (Lesmana, 2018; Pambudi & Widiyanto, 2019),
instructors can design more appropriate training programmes to help them reach their maximum potential in
wrestling martial art.

Previous research includes a model of arm kick skills for novice athletes, the influence of leg muscle
strength, waist flexibility, and self-confidence on arm kick skills, and an examination of the physical freshness
of wrestling students at SMP Negeri 30 Padang (Nur & Zalfendi, 2018; Sembiring et al., 2018; Yudi &
Hernawan, 2020), but less attention has been paid to the influence of motor educability and circuit training
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specifically on wrestling martial arts techniques. This research gap highlights the need for research that can
provide a more comprehensive understanding of the factors that can improve learning outcomes in basic
wrestling techniques. Previous research has shown that motor educability and circuit training have a positive
effect on improving learning outcomes in athletes across a range of sports (Aliriad, 2023; Vala & Kasundra,
2022). However, no studies have specifically investigated the influence of these two factors in the context of
wrestling techniques. The purpose of the study was to identify and analyse the effect of high and low motor
educability using circuit training to improve learning outcomes of wrestling martial arts techniques. This
research is expected to contribute to the development of training methods that are more effective in improving
learning outcomes of wrestling techniques.

METHOD
Research Design

This study used a pseudo-experimental design with two groups, namely high and low motor skills groups,
which were divided on the basis of the results of the Motor Educability Test (Iowa Brace Test) (Aliriad, 2023;
Mustafa, 2022; Rawat & Bangari, 2019). The intervention, in the form of circuit training, was carried out for
8 weeks, 3 times a week, with a duration of 60 minutes per session, and included speed, strength, balance, and
coordination exercises. All students underwent the same programme, with no difference in exercise intensity,
and variables such as age, gender, and physical health were controlled to ensure the validity of the results.
Motor skills were measured before and after the intervention using the same instrument, and the results were
analysed using a t-test to identify significant changes. The analysis showed an improvement in motor skills in
both groups, with the low skill group showing a greater improvement than the high skill group.

Participation

The study population consisted of 20 4th semester students who were actively involved in the physical
education programme. The subjects were selected based on the criteria that they already have the basic
techniques in Pencak Silat. All 20 students who participated in this study were divided into two groups based
on their level of motor skills, namely the high motor skills group and the low motor skills group. The
determination of the level of motor skills is done through preliminary tests that have been validated to ensure
the accuracy of the grouping.The sample consisted of 20 male participants with an average age of 19 years.
The participants’ height ranged from 166 cm to 173 cm, with an average height of 169.95 cm. The participants’
weight ranged from 66 kg to 73 kg, with an average of 69.55 kg. All participants had a body mass index (BMI)
in the normal range, which was between 23.5 and 24.8. These data suggest that the study samples have similar
physical characteristics, which is important when considering the generalisability of the study results.

Table 1. Research Procedure
Research Stage Procedure Description
1. Sample Selection The population consists of 40 students and a sample of 20 students was selected using purposive
sampling techniques based on certain criteria from the Physical Education, Sports, Health, and
Recreation Program, University of Makassar.

2. Initial Measurement  Assess each student's motor education level using standardized motor skills tests.

3. Group Division Divide students into two groups based on their motor education level (high and low).

4. Intervention Both high and low groups receive circuit training programs with equal frequency and duration over a
specific period.

5. Final Assessment Evaluate learning outcomes in wrestling martial arts techniques through practical tests and
observations after the training period.

6. Data Analysis Analyze the data using statistical software (e.g., SPSS) to assess significant differences between

groups in learning outcomes.
7. Result Interpretation  Interpret the analysis results to draw conclusions regarding the impact of motor education level and
circuit training on students' learning outcomes in wrestling martial arts techniques.

Inclusion criteria included adequate physical ability to complete the circuit training and availability of time
to participate in the study. Physical ability will be assessed through a basic medical examination, including
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fitness tests and relevant physical condition assessments, to ensure that participants can complete the training
without health risks. Exclusion criteria include the presence of any physical injury or medical condition that
may interfere with participation, as assessed by medical records and health assessments by medical
professionals. Participants who were injured or had a medical condition that could affect their participation in
the exercise were excluded from the study. The research sample was administered a motor educability test
(Aliriad, 2023; Notoargo, 2017) and then grouped into high and low motor educability. The research
instruments include motor educability tests and circuit exercises to improve learning outcomes of wrestling
techniques.

Analysis of data obtained from learning outcomes of basic wrestling techniques using SPSS 23.0 statistical
software. Data analysis was carried out using independent t-tests and descriptive statistics. The independent t-
test was chosen to compare the mean between two different groups in the study, namely the high and low
motor skills groups, as this method is suitable for testing significant differences between two independent
groups. Before running the t-test, several assumptions are tested, including normality of the data using the
Shapiro-Wilk test and equality of variance using the Levene test. The normality test ensures that the
distribution of the data is close to normal, while the variance equality test ensures that the variability between
the groups is equal. Descriptive statistics will also be used to summarise the results of the measurements before
and after the training programme. The results of the data analysis will be used to evaluate the effectiveness of
motor educability and circuit training in improving learning outcomes in wrestling martial art.

The Iowa Brace Test for Motor Educability, as outlined by Magill (1980), includes various motor skill tests
such as balance, coordination, and strength, including One Foot-Touch Head, Side Learning Rest, and Full
Left Turn (Narlan & Juniar, 2020; Pasaribu, 2020). Circuit training exercises, such as jumping rope, push-ups,
and lunges, are used to enhance strength, endurance, and flexibility (Martinkova & Parry, 2016; Podrigalo et
al., 2017; Popeska et al., 2017). The programme aims to improve athletes’ basic martial arts skills, including
pin techniques, throws, and positional control.

RESULTS AND DISCUSSION

Research data collected included the lowa-Brace Test for Motor Educability to classify the level of high
and low motor educability, and then each group followed the circuit training program. The data collection was
done in two stages, before the treatment (pretest) and after the treatment (posttest). The purpose of the posttest
is to compare the results of the pre-test and the post-test. Thus, the data obtained include two tests, namely
circuit training programs and wrestling martial arts learning outcomes, both pre-test and post-test stages. The
study used the lowa Brace test to measure the participants’ motor skills, which included various tests of
balance, coordination, and strength. These tests were carried out before and after the circuit training
intervention, which included exercises such as jumping rope, push-ups, and squats. The parameters measured
in the lowa Brace test included scores from various motor tests. Circuit training is tailored to the level of
motor skills of the participants to ensure the effectiveness and relevance of the exercises.

Table 2 shows the results of the lowa Brace motor skills test, with scores for Test 1 and Test 2, and the
total score for each sample. This table shows the scores achieved by the participants on the pre-test and post-
test, which makes it possible to analyse changes in scores and assess performance improvements.

Table 2. Results lowa-Brace Test for Motor Educability

No Sample ID Test 1 Score Test 2 Score Total Score
1 Sample 1 36 18 54
2 Sample 2 36 16 52
3 Sample 3 34 16 50
4 Sample 4 34 18 52
5 Sample 5 32 16 48
6 Sample 6 30 15 45
7 Sample 7 36 13 49
8 Sample 8 36 14 50
9 Sample 9 34 13 47
10 Sample 10 38 16 54
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No Sample ID Test 1 Score Test 2 Score Total Score
11 Sample 11 36 18 54
12 Sample 12 32 12 44
13 Sample 13 30 14 44
14 Sample 14 28 16 44
15 Sample 15 28 11 39
16 Sample 16 26 14 40
17 Sample 17 30 15 45
18 Sample 18 28 13 41
19 Sample 19 26 12 38
20 Sample 20 28 13 41

The motor educability test scores in Table 2 are divided into groups based on the motor educability test
scores, with the aim of understanding the difference between the high and low motor groups. The high motor
group consisted of 10 samples with the highest scores, including sample 9, sample 5, sample 7, sample 3,
sample 8, sample 2, sample 4, sample 1, sample 10, and sample 11. On the other hand, the low motor group
consisted of 10 samples with the lowest values, including sample 19, sample 15, sample 16, sample 18, sample
20, sample 12, sample 13, sample 14, sample 6, and sample 17. This division is done to ensure that both groups
have a balanced number of samples while still maintaining differences in motor levels. In this way, the study
can focus more on analysing and understanding the characteristics and differences between the high and low
motor groups based on the results of the tests carried out. Furthermore, the group performed the basic wrestling
techniques before the circuit training treatment and after the circuit training on the results of learning wrestling.
The basic technique assessed is the pin technique with the ability to control the opponent and effectively
maintain the desired position. In addition, the ability to throw is assessed by the ability to take down the
opponent with good control and speed. Standing technique: the ability to get up quickly after falling or being
taken down by an opponent. Positional control is the ability to control and maintain your position during a
wrestling match.

Table 3. Learning Outcomes of Highly Educable Motor Group Wrestling Martial Arts Circuit Training

No Category learning outcomes wrestling Pre-test Pre-test Post-test Post-test
(frequency) (percentage) (frequency) (percentage)

1 Very Good 0 0% 3 30%

2 Good 1 10% 2 20%

3 Enough 4 40% 3 30%

4 Less 5 50% 2 20%

5 Less Than Once 0 0% 0 0%

The results in Table 3 illustrate the development of learning outcomes in the high motor ability group during
circuit training. Initially, none of the participants scored in the very good category in the pre-test, but after the
training there was a significant improvement, with 30% of the participants scoring in this category. Although
only one participant was initially in the “good” category, the post-test results showed that 20% of the
participants maintained this level of performance. The enough group showed a decrease from 40% at pre-test
to 30% at post-test, while the less group also decreased from 50% to 20%. There was no change in the “less
than once” category, where none of the participants achieved it either before or after the training. Thus, despite
the improvement in certain categories, further evaluation is still needed to understand the factors that influence
the learning outcomes of wrestling in the context of circuit training in the high-functioning motor group.
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Figure 1. Learning Outcomes of Motor Group Wrestling Martial Arts High Educability on Circuit Training

Table 4. Descriptive Analysis of Learning Outcomes of High Educability Motor Group

Wrestling Martial Arts on Circuit Training

Pretest Learning

Postest Learning

No. Research Sample Outcomes Outcomes Difference Pretest-Postest
1 Sample 9 84 94 10
2 Sample 5 64 90 26
3 Sample 7 64 89 25
4 Sample 3 64 86 22
5 Sample 8 60 85 25
6 Sample 2 44 82 38
7 Sample 4 44 82 38
8 Sample 1 44 80 36
9 Sample 10 52 90 38
10 Sample 11 48 80 32

Average 56.8 85.8 29
Standard Deviation 12.899 4.825 9.140
Maximum 84 94 38
Minimum 44 80 10
Pretest-Posttest Correlation 0.852
Sig. 0.002

The table gives an overview of the pre- and post-test learning scores of ten research samples. The ten
samples, represented by the numbers 1 to 11, showed a significant increase in learning. The pretest scores
range from 44 to 84, with a mean of 56.8 and a standard deviation of 12.899. Post-test scores showed consistent
improvement, with scores ranging from 80 to 94. The post-test average was 85.8 with a standard deviation of
4.825. The difference between pretest and posttest varied from 10 to 38, with an average difference of 29 and
a standard deviation of 9,140. The data analysis showed that the interventions or exercises applied to the study
sample were successful in improving the overall learning outcomes. The correlation value between pretest and
posttest of 0.852 indicates a strong positive correlation between the two variables. The significant value (s) is
0.002, which is less than 0.05, indicating that the relationship between pretest and posttest is statistically

significant.
Table 5. Learning Outcomes ff Low Educability Motor Group Wrestling Martial Arts on Circuit Training
No  Category learning outcomes wrestling Pre-test Pre-test e AR
(frequency) (percentage) (frequency) (percentage)
1 Very Nice 0 0% 1 10%
2 Good 1 10% 1 10%
3 Enough 1 10% 6 60%
4 Less 2 20% 1 10%
5 Less Than Once 6 60% 1 10%
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The pre-test results showed that the majority of participants were in the “less than™ category with a
percentage of 60%, followed by the “less than” category with a percentage of 20%, “sufficient” with a
percentage of 10%, and “good” and “very good” with a percentage of 10% each. After the circuit training, a
post-test was carried out to assess the improvement in learning outcomes. The post-test results showed
significant changes. The majority of participants who were previously in the “once less” category improved,
leaving only 10% in this category. On the other hand, there was a fairly significant increase in the “adequate”
category, which rose to 60%. Although there are still some participants in the “less” category, the number has
decreased from 20% to 10%. There was also an increase in the “excellent” and "good" categories, from 0% to
10% each. Overall, circuit training had a positive effect on learning outcomes in the low motor educability
group. The increase in the number of participants moving from a low category to a higher category
demonstrated the effectiveness of the circuit training method in improving participants' understanding and
skills in wrestling martial art.

Results of Learning Martial Arts Wrestling

70
60
50
40
30
20
10

Very Nice Good Enough Less Less Than Once
Pretest Postest

Figure 2. Low Educability Motor Group Wrestling Martial Arts Learning Outcomes on Circuit Training

Table 6. Descriptive Analysis of Learning Outcomes of Low Educability Motor Group
Wrestling Martial Arts on Circuit Training

No. Research Sample ARSI HESER LTI Difference Pretest-Postest
Outcomes QOutcomes
1 Sample 19 80 98 18
2 Sample 15 65 90 25
3 Sample 16 44 75 31
4 Sample 18 42 75 33
5 Sample 20 44 80 36
6 Sample 12 56 80 24
7 Sample 13 60 86 26
8 Sample 14 54 78 24
9 Sample 6 65 88 23
10 Sample 17 44 76 32
Average 55.4 82.6 27.2
Standard Deviation 12.393 7.647 5.553
Maximum 80 90 36
Minimum 42 75 27.2
Pretest-Posttest Correlation 0.956
Sig. 0.000

The pretest learning outcomes describe the level of understanding of the initial participants before the
exercise began, while the posttest learning outcomes indicate the improvement achieved after the circuit
training. The difference between the posttest and the pretest gives an idea of the change in learning outcomes
in each sample. The results of the analysis showed a significant difference between pretest and posttest in each
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sample. Sample 15 showed the highest difference of 25, which means a very significant increase from pretest
65 to posttest 90. Meanwhile, sample 20 had the largest difference between pretest and posttest scores, which
was 36. The average posttest score was 82.6, showing a consistent improvement from the pre-test average of
55.4. A relatively low standard deviation of the posttest scores (7.647) indicates a good level of consistency
in the improvement of learning outcomes. The range between the maximum (90) and minimum (75) post-test
scores also reflects the variation that occurs between samples. The correlation value between pretest and
posttest of 0.956 indicates a strong positive correlation between the two variables. The significant value (s) is
0.000, which is less than 0.05, indicating that the relationship between pretest and posttest is statistically
significant. Therefore, it can be concluded that the correlation found is not random and has a solid basis. The
students' pretest scores can be used as an effective indicator to estimate the progress made by the students in
the post-test.

Table 7. Results of Paired Samples Correlations Postest Motor Educability High and Low
Pair 1 N Correlation Sig.
Motor Educability high and low 10 .657 .039

The research findings reveal a significant positive correlation (r = 0.657, p = 0.039) between high and low
levels of motor educability in the context of circuit training interventions aimed at improving students’
wrestling technique. This correlation suggests that students with higher initial levels of motor educability
tended to show greater improvements in learning outcomes than those with lower levels of motor educability.
These findings are important because they highlight the differential impact of interventions on students based
on their level of motor educability. The findings emphasise the importance of tailored training approaches in
physical education, particularly martial arts, where individualised strategies may be more effective in
improving learning outcomes. This supports the notion that instructors should adapt teaching methods to
accommodate varying student abilities in order to optimise skill acquisition.

The current study is consistent with previous research indicating that baseline motor skills can influence
the effectiveness of physical training interventions (Chernozub et al., 2018; Nisa & Jannah, 2021). Consistent
with prior findings, students with higher baseline motor skills demonstrated more consistent improvements
and higher post-test scores compared to their counterparts. These consistencies confirm the relevance of
individualised programming in improving learning outcomes across skill levels. Despite the positive findings,
several limitations must be acknowledged. The sample size and specific demographic characteristics of the
study may limit the generalisability of the findings beyond the population studied. In addition, the reliance on
self-reported measures and the short-term nature of the interventions may have influenced the observed results.
Future research should address these limitations to provide more robust evidence on the long-term effects of
tailored training programmes.

While the current study highlights the benefits of tailored interventions, alternative interpretations might
consider additional factors influencing learning outcomes, such as psychological readiness or motivational
levels of participants. Exploring these variables may provide deeper insights into the multifaceted nature of
martial arts skill acquisition. Building on these findings, future research could explore the integration of
psychological and physiological assessments to further refine personalised training protocols. Longitudinal
studies could also investigate the sustainability of learning improvements over time and assess the
transferability of skills beyond controlled training environments. In addition, comparative studies across
martial arts disciplines could elucidate discipline-specific factors that influence skill development and
educational outcomes.

An in-depth understanding of the factors that influence learning outcomes enables the design of more
specific and effective exercises (Barley et al., 2018; Chaabene et al., 2017). Analysis of the difference from
the results of the study opens up the opportunity to identify individual weaknesses in the wrestling technique.
By knowing the specific obstacles students face, instructors can align training to help them get through those
challenges (Maulidya & Jannah, 2021; Podrigalo et al., 2017). These findings support the development of
individualised programs, ensuring that each student gets the maximum benefit according to their level of
ability or need.
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Evaluating the effectiveness of training methods becomes more measurable by comparing the results of
both groups of motor educability (Kumar, 2016; Shakty et al., 2022). This helps the instructor determine the
learning method that provides significant improvement. The positive results in this study do not only reflect
physical improvement but may also indicate the development of psychological aspects of students in facing
the challenges of martial arts (Apriansyah et al., 2017; Maulidya & Jannah, 2021). These findings support the
improvement of safety and technique in wrestling by identifying critical areas and techniques that require
special attention. The presentation of positive learning outcomes can motivate students to actively participate
in the exercises and create a learning environment that positively supports their development (Esminarto et
al., 2016; Firdaus et al., 2023; Yulianingsih, 2019). It is important to remember that in wrestling martial art,
factors such as training intensity, student motivation, and physical condition also play a role in the
effectiveness of learning. Therefore, the results of these findings can be a valuable guide to refining training
approaches, supporting increased learning efficiency, and achieving better progress in wrestling martial art.
This information can be useful to instructors and tutors in identifying individual student needs, designing more
focused learning programmes, and providing appropriate support to effectively improve student learning
outcomes.

CONCLUSION

The study showed that circuit training significantly improved participants' motor skills, especially in the
high motor skills group. The results of the study showed that the increase in scores in the "excellent™ category
was significant in this group compared to the low motor skills group. The main findings of the study show
that circuit training is effective in improving motor skills such as balance, strength, and coordination. These
results support the effectiveness of circuit training interventions in improving motor performance. These
findings add to the body of knowledge in the field of physical activity by showing that circuit training can
significantly improve motor skills, which has practical implications for coaches and educators. They can use
circuit training to improve the performance of athletes and participants in different physical activities.Future
studies should include more diverse samples and increase the duration of the intervention. Research can also
explore other variables that influence outcomes, such as participant motivation and variations in exercise
performance techniques. This study makes an important contribution to understanding the effectiveness of
circuit training in improving motor skills. As well as providing theoretical insight, the findings also provide
practical guidance for coaches and sports professionals in designing more effective training programs.
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