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ABSTRACT

This study investigates the effectiveness of the scientific approach in enhancing students' motor skills in
discus throw learning at SMP Negeri 24 Makassar. A quasi-experimental design was employed with two
groups: an experimental group taught using the scientific approach and a control group taught using
conventional methods. A total of 60 eighth-grade students were selected through purposive sampling.
Pretest and posttest were conducted to assess motor skill development. Descriptive data indicated that the
experimental group improved from a mean pretest score of 65.40 to a posttest score of 80.73, while the
control group increased from 64.80 to 68.63. Normality and homogeneity tests confirmed that the data
were suitable for further analysis. The paired sample t-test revealed a significant improvement in the
experimental group (p < 0.05), and the independent sample t-test showed a significant difference between
the posttest scores of the two groups (t = 6.72, p < 0.05). The calculated Cohen's d of 2.06 indicated a
large effect size. The findings suggest that the scientific approach is significantly more effective in improving
motor skills in discus throw learning than conventional methods. It is recommended for broader application
in physical education to enhance student engagement and performance.

Keywords : Scientific Approach; Discus Throw; Motor Skills; Physical Education; Learning
Effectiveness.
INTRODUCTION

Physical education (PE) plays a pivotal role in the holistic development of students,
encompassing physical, cognitive, and social domains. It fosters not only physical fithess
but also instills values such as discipline, teamwork, and perseverance. Among the various
components of PE, athletic disciplines like the discus throw are instrumental in enhancing
students' motor skills, coordination, and overall physical literacy.

The discus throw, a track and field event, requires a harmonious blend of strength,
technique, and coordination. It challenges students to develop spatial awareness, balance,
and timing, which are essential motor skills applicable beyond the sport itself. Integrating
such activities into the PE curriculum can significantly contribute to students' physical
development and engagement in sports.
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In recent years, educational paradigms have shifted towards more student-centered
approaches, emphasizing active learning and critical thinking. The scientific approach,
characterized by observation, questioning, experimentation, and analysis, has been
recognized as an effective pedagogical method across various subjects, including physical
education. This approach encourages students to engage actively in the learning process,
fostering deeper understanding and skill acquisition.

Applying the scientific approach to PE, particularly in teaching complex skills like the
discus throw, can enhance students' learning experiences. By engaging in systematic
observation and analysis of their movements, students can identify areas for improvement,
leading to better motor skill development. Studies have shown that such reflective practices
can significantly improve performance in sports and physical activities.

Despite the recognized benefits of the scientific approach in education, its application
in PE, especially in teaching specific athletic skills like the discus throw, remains
underexplored. Traditional teaching methods in PE often rely on demonstration and
repetition, which may not effectively address individual students' learning needs or promote
critical thinking. There is a need to investigate the effectiveness of the scientific approach
in enhancing students' motor skills within the context of PE.

At SMP Negeri 24 Makassar, the current PE curriculum includes athletic activities, but
the teaching methodologies employed may not fully leverage the benefits of the scientific
approach. Understanding how this approach can be integrated into PE classes to improve
students' discus throw performance and motor skills is essential for curriculum development
and teaching strategies.

While numerous studies have examined the impact of various teaching methods on
students' academic performance, there is a paucity of research focusing on the application
of the scientific approach in PE, particularly concerning the development of motor skills in
specific sports disciplines. Most existing literature emphasizes cognitive outcomes, with
limited attention to physical skill acquisition through scientific pedagogical methods.

Furthermore, research on the effectiveness of the scientific approach in PE within the
Indonesian context, and specifically at the junior high school level, is scarce. This gap
highlights the need for empirical studies that explore how such pedagogical strategies can
enhance students' physical competencies, providing evidence-based recommendations for
educators and policymakers.

This study aims to fill the identified research gap by investigating the effectiveness of
the scientific approach in teaching the discus throw to improve students' motor skills at SMP
Negeri 24 Makassar. The novelty of this research lies in its focus on integrating a scientific
pedagogical framework within PE to enhance physical skill acquisition, an area that has
received limited attention in existing literature.

By employing a structured scientific approach, the study seeks to provide insights into
how such methodologies can be practically applied in PE settings to foster better motor skill
development. The findings are expected to contribute to the body of knowledge on effective
teaching strategies in PE and inform curriculum design and instructional practices in similar
educational contexts.

In light of the above, this research endeavors to assess the impact of the scientific
approach on students' motor skill development in the context of discus throw learning at
SMP Negeri 24 Makassar. Through a systematic investigation, the study aims to determine
whether this pedagogical method can lead to significant improvements in students' physical
competencies.
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The outcomes of this research are anticipated to offer valuable contributions to the
field of physical education, providing evidence-based insights that can enhance teaching
practices and student learning experiences. By exploring the intersection of scientific
pedagogy and physical skill development, the study seeks to pave the way for more effective
and engaging PE instruction.

METHODS
Study Design

This study employed a quasi-experimental design with a pre-test and post-test control
group structure to evaluate the effectiveness of the scientific approach in discus throw
learning. Such a design is suitable for educational settings where random assignment may
not be feasible, yet control over variables is necessary to infer causality.

The intervention spanned six weeks, during which the experimental group received
instruction through the scientific approach, while the control group continued with traditional
teaching methods. Both groups underwent assessments before and after the intervention
to measure changes in motor skills related to the discus throw.

Sample Population

The study targeted eighth-grade students at SMP Negeri 24 Makassar. A total of 60
students participated, with 30 students in the experimental group and 30 students in the
control group. Participants were selected using purposive sampling, focusing on students
who had not previously received formal training in discus throw to ensure baseline
equivalence.

Data Collection Techniques and Instrument Development

To evaluate students' motor skills in discus throw, the study utilized a standardized
performance test adapted from established physical education assessment protocols. The
test measured key components such as grip, stance, rotation, and release techniques. Each
component was scored on a 5-point Likert scale, with higher scores indicating better
performance. The assessment tool was validated by experts in physical education and
demonstrated high reliability (Cronbach's alpha = 0.89) .

The scientific approach in this context involved five phases: observing, questioning,
experimenting, associating, and communicating. Lesson plans were developed to
incorporate these phases into discus throw instruction. For instance, students observed
demonstrations, formulated questions about techniques, engaged in practice
(experimentation), analyzed their performance (association), and presented their findings
or reflections (communication).

To supplement performance assessments, video recordings of students' practice
sessions were conducted. These recordings were analyzed using motion analysis software
to provide objective data on students' techniques, such as release angle and rotation speed.
This method allowed for detailed feedback and further validation of the observational
assessments.

Data Analysis Techniques

Data were analyzed using IBM SPSS Statistics software. Descriptive statistics (mean,
standard deviation) were calculated for both pre-test and post-test scores. To determine
the effectiveness of the scientific approach, paired sample t-tests were conducted within
groups, and independent sample t-tests were used to compare differences between the
experimental and control groups. A significance level of p < 0.05 was set for all statistical
tests.
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Additionally, effect sizes were calculated using Cohen's d to assess the magnitude of
the intervention's impact. An effect size of 0.2 was considered small, 0.5 medium, and 0.8
large

RESULTS AND DISCUSSION
Result
Descriptive Data

This study involved two groups of students of SMP Negeri 24 Makassar: an
experimental group that was given discus throwing learning using a scientific approach, and
a control group that was taught using conventional methods. The following table
summarizes the descriptive statistics of students' motor scores at the time of the pretest
and posttest:

Table 1.
Descriﬁtive statistics of students' motor scores at iretest and ﬁosttest
Experimental Pretest 30 59.06 4.50 50.43
Group Posttest 30 74.39 4.66 65.20
Control Group Pretest 30 61.06 4.96 47.90
Posttest 30 64.90 4.54 55.40

These results indicate an increase in general motor scores, especially in the
experimental group which showed an average increase of 15.33 points, compared to the
control group of 3.83 points.

Test of Normality

To ensure that the data meets the parametric assumptions, a normality test was

conducted using the Shapiro-Wilk method. The results are as follows:

Table 2.
Results of normalia test data usini the Shaiiro-WiIk method
Pretest Experimental 0.975 0.687
Post-test Experimental 0.984 0.913
Pretest Control 0.963 0.365
Post-test Control 0.949 0.157

All p values > 0.05 indicate that the data distribution across groups and measurements
is normal.
Test of Homogeneity

Levene's test was conducted to determine whether there was a similarity in variance
between the experimental and control groups in the posttest results.

1. Levene Statistic = 0.806

2. p-Value = 0.373

Because p> 0.05, it can be concluded that the variance of the two groups is
homogeneous.
Within-Group Comparisons (Pretest vs Posttest)
Experimental Group:

t(29) = -13.66, p < 0.001

There was a statistically significant increase between the pretest and posttest scores
in the experimental group.
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Control Group:

t(29) = -2.92, p = 0.0067

A statistically significant increase was also found in the control group, although smaller
than in the experimental group.
Between-Group Comparisons (Posttest)

To test the effectiveness of the scientific approach, an independent t-test was
conducted on the posttest scores of both groups.

t(58) = 7.99, p < 0.001

These results indicate that there is a significant difference between the posttest results
of the experimental and control groups, indicating that the scientific approach is more
effective in improving students' motor skills.
Effect Size (Cohen’s d)

To measure the magnitude of the effect of the scientific approach treatment, the
Cohen’s d value is calculated as follows:

Cohen’s d = 2.06

This value is included in the large effect category, according to Cohen’s (1988)
interpretation standards, namely:

1. 0.2 = small
2. 0.5 = medium
3. 0.8 =large

With a value of 2.06, the scientific approach has a very strong impact on improving
students’ motor skills in learning discus throwing.
Table 4.
Data Visualization

Mean Pretest Score 59.06 61.06

Mean Posttest Score 74.39 64.90
Mean Gain 15.33 3.83
Cohen’s d 2.06 -

Based on the results of data analysis:
1. Descriptive shows a significant increase in scores in the experimental group.
2. The Normality and Homogeneity tests ensure the validity of the use of parametric
tests.
3. The Paired t-test proves a significant increase in each group, especially the
experimental group.
4. The Independent t-test shows a significant difference between the two groups.
5. Cohen's d confirms that the scientific approach has a major effect on improving
students' motor skills in the discus throwing material.
These results indicate that learning with a scientific approach is not only statistically
significant, but also has a large and meaningful practical impact on physical education
learning.

Discussion

The present study aimed to evaluate the effectiveness of the scientific approach in
enhancing students' motor skills in discus throw at SMP Negeri 24 Makassar. The results
demonstrated a significant improvement in the experimental group's performance, with a
mean increase of 15.33 points from pretest to posttest, compared to a 3.83-point increase
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in the control group. Statistical analyses confirmed the normality and homogeneity of the
data, validating the use of parametric tests. The paired sample t-tests indicated significant
improvements within both groups, while the independent sample t-test revealed a
substantial difference between the experimental and control groups in posttest scores.
Furthermore, the calculated Cohen's d value of 2.06 signifies a large effect size,
underscoring the substantial impact of the scientific approach on students' motor skill
development.

The findings align with previous research emphasizing the efficacy of structured
physical education programs in enhancing motor competencies among school-aged children.
For instance, a systematic review by Han et al. (2022) highlighted the positive effects of
observational learning strategies in physical education, which are integral components of
the scientific approach. Similarly, Ateljevic and Nanda (2023) reported significant
improvements in motor skills following structured physical activity interventions,
corroborating the present study's outcomes.

The substantial improvement observed in the experimental group suggests that the
scientific approach, characterized by phases of observing, questioning, experimenting,
associating, and communicating, fosters a more engaging and effective learning
environment. This approach encourages active student participation, critical thinking, and
self-reflection, which are essential for mastering complex motor skills like the discus throw.
Implementing such pedagogical strategies in physical education curricula can enhance
students' skill acquisition and overall physical literacy.

The development of motor skills, particularly in technical sports like discus throw,
requires not only physical practice but also cognitive engagement and feedback
mechanisms. The scientific approach facilitates this by promoting inquiry-based learning and
continuous assessment, enabling students to understand and refine their techniques
effectively. This holistic method aligns with the principles of embodied cognition, where
learning is viewed as an integration of mind and body experiences.

While the study provides valuable insights, certain limitations must be acknowledged.
The sample size was limited to a single school, which may affect the generalizability of the
findings. Future research should consider larger, more diverse populations to validate and
extend these results. Additionally, longitudinal studies could assess the long-term effects of
the scientific approach on motor skill retention and overall physical development.

CONCLUSION

This study aimed to evaluate the effectiveness of the scientific approach in improving
motor skills in discus throw learning among students at SMP Negeri 24 Makassar. The results
demonstrate that the application of the scientific approach significantly enhances students’
motor skill development compared to conventional methods.

Quantitative analysis revealed that the experimental group, which received instruction
through the scientific approach, experienced a mean increase in motor skill performance
from 65.40 (pretest) to 80.73 (posttest), showing a gain of 15.33 points. In contrast, the
control group improved from 64.80 to 68.63, a modest gain of only 3.83 points. Independent
t-test analysis confirmed a statistically significant difference in posttest results between the
groups (t = 6.72, p < 0.05). Furthermore, Cohen’s d effect size of 2.06 indicated a large
effect, highlighting the strong impact of the scientific approach on motor learning.

The findings underscore the value of incorporating structured, inquiry-based strategies
in physical education. The scientific approach, which integrates observing, questioning,
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experimenting, associating, and communicating, fosters a deeper understanding and
engagement in motor skill acquisition.

In conclusion, this research provides strong evidence that the scientific approach is an
effective pedagogical model to improve students’ motor skills in discus throw. It is
recommended that educators adopt this approach more broadly within physical education
curricula to maximize learning outcomes and foster active, reflective learners.
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