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Abstract : This study explores the effect of physical education (PE) on the academic performance and mental health of college students, with
a focus on cognitive load and stress levels as moderating and intervening variables. A quantitative, descriptive-correlational research design
was employed, and data were gathered from a sample of college students through surveys assessing PE participation, academic performance
(GPA), mental health (PHQ-9), stress levels, and cognitive load. The results revealed that students with high PE participation demonstrated
significantly higher GPAs and better mental health outcomes compared to those with moderate or low participation. Additionally, students
engaged in regular physical activity reported lower stress levels and reduced cognitive load, further supporting the positive effects of PE on
academic success and emotional well-being. The findings underscore the importance of integrating physical education into college curricula
to promote holistic student development.
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I. INTRODUCTION

The role of physical education (PE) in academic institutions has long been recognized as integral to the development of students, both physically
and mentally. As the modern educational system evolves, the significance of a well-rounded curriculum that incorporates physical activity has
gained increasing attention. Physical education is often perceived as a secondary subject compared to core academic disciplines, yet recent
studies suggest that it plays a crucial role in enhancing students' academic performance and mental health. The holistic development fostered
through physical education programs not only contributes to the physical well-being of students but also supports their cognitive and
psychological health.

In the context of higher education, where college students often face significant academic pressure and mental health challenges, the importance
of maintaining physical fitness becomes more apparent. The transition to college life is typically associated with increased academic workloads,
social adjustments, and other stressors that can negatively impact a student's overall well-being. Consequently, there is a growing body of
research that explores the interrelationship between physical activity and academic success, as well as mental health outcomes. Participation
in physical education has been linked to improved concentration, better time management, enhanced mood, and reduced anxiety levels, all of
which contribute to a more positive academic experience.

Moreover, physical education programs provide students with opportunities to develop life skills such as teamwork, discipline, and resilience,
which are transferable to their academic pursuits. Engaging in regular physical activities stimulates brain function, improves memory, and
promotes neuroplasticity, which can lead to enhanced learning abilities. Physical activity has also been associated with the release of endorphins
and other neurochemicals that alleviate stress and improve mental clarity. These physiological benefits suggest that integrating physical
education into the college curriculum could play a vital role in fostering a healthier, more academically successful student body.

The mental health of college students is an area of growing concern worldwide. The increasing prevalence of anxiety, depression, and other
mental health issues among college students underscores the need for preventive measures that address both physical and psychological aspects
of health. Physical education, with its focus on regular exercise and physical activity, has been shown to be an effective intervention for
improving mental health outcomes. Regular participation in physical activities is associated with a reduction in symptoms of anxiety and
depression, an improvement in self-esteem, and an overall enhancement of emotional well-being.

This study aims to examine the effect of physical education on both the academic performance and mental health of college students. By
investigating the dual impact of physical education on cognitive and emotional outcomes, this research seeks to provide insights into how
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physical education can be effectively leveraged as a tool to support students' holistic development in higher education settings. The findings
will contribute to the ongoing dialogue surrounding the importance of maintaining a balanced approach to education—one that recognizes the
interconnectedness of physical health, mental well-being, and academic achievement.

Through this study, academic institutions may gain a deeper understanding of the value of integrating physical education into their curricula,
not only as a means of promoting fitness but also as a critical component in fostering academic excellence and mental health resilience among
students.

One of the most prevalent themes in recent literature is the positive impact of physical activity on cognitive function and academic performance.
Studies have shown that regular participation in physical activities can enhance cognitive abilities, such as memory retention, focus, and
information processing speed. For instance, a study by Alvarez-Bueno et al. (2019) found that physical activity, particularly aerobic exercise,
significantly improved academic performance in areas such as mathematics and reading. The researchers argue that physical activity increases
cerebral blood flow and promotes the growth of new neural connections, which positively influences cognitive functions that are critical for
academic success.

Similarly, the link between physical activity and enhanced academic performance was supported by a study conducted by Rasberry et al.
(2021). The study examined the academic outcomes of college students who regularly participated in physical education programs and found
a strong correlation between physical activity and improved academic achievement. Students who engaged in physical activities reported better
focus during lectures, improved time management skills, and a higher capacity for critical thinking. These findings suggest that physical
education should be seen not only as a means of promoting physical health but also as a strategy to enhance academic performance in higher
education.

In addition to cognitive benefits, physical education has been shown to have a profound impact on the mental health of students. The mental
health crisis among college students, exacerbated by academic stress, social pressures, and lifestyle changes, has led researchers to explore
physical education as a tool for improving psychological well-being. A study by Tindall et al. (2020) revealed that students who engaged in
regular physical activity experienced lower levels of anxiety and depression compared to their less active peers. The research highlighted that
physical activity promotes the release of endorphins and serotonin, which act as natural mood elevators and contribute to a reduction in
symptoms of mental health disorders.

Further supporting this, a longitudinal study by Lépez-Valenciano et al. (2022) found that consistent participation in physical education
programs significantly reduced stress levels among college students. The study emphasized the role of structured physical education activities
in providing students with an outlet for relieving academic and social pressures. Physical activities, particularly those that involve teamwork
and cooperation, were shown to improve students' social interactions, contributing to a more positive and supportive academic environment.
The researchers concluded that physical education serves as an essential mechanism for promoting mental resilience and emotional stability
among college students.

Moreover, recent studies have explored the role of physical education in promoting holistic health, with an emphasis on its psychological
benefits. Janssen et al. (2023) conducted a comprehensive review of the relationship between physical education, mental health, and academic
performance. Their findings indicated that students who engaged in regular physical activity exhibited better emotional regulation, higher self-
esteem, and a more positive outlook on their academic performance. The study suggested that physical education programs could be optimized
to include mental health education, further enhancing students' capacity to cope with stress and anxiety.

The role of gender in the relationship between physical activity and mental health has also been a point of interest in recent research. According
to a study by Zhang et al. (2021), while both male and female students benefitted from physical education, the effects were more pronounced
among female students in terms of mental health outcomes. The study found that female students who regularly participated in PE had greater
reductions in anxiety and stress levels compared to their male counterparts, possibly due to the social and emotional support provided through
group physical activities. This highlights the importance of considering gender-specific approaches when designing physical education
programs aimed at improving mental health outcomes.

Finally, the COVID-19 pandemic has brought new challenges to physical education, particularly in the realm of remote learning. A study
conducted by Romero-Blanco et al. (2021) examined the impact of the pandemic on physical education and student well-being, finding that
the absence of in-person physical education classes led to a decline in both physical activity levels and mental health among college students.
This decline was associated with increased feelings of isolation, anxiety, and depression. The study called for the integration of virtual physical
education programs to mitigate the negative effects of sedentary lifestyles during periods of remote learning, emphasizing the importance of
maintaining physical activity for both academic performance and mental health during such disruptions.

Theoretical Framework

The theoretical framework for this study on the "Effect of Physical Education on Academic Performance and Mental Health Among College
Students" is grounded in contemporary theories that explore the interconnectedness of physical activity, cognitive development, and mental
well-being. This framework will discuss relevant theories that highlight the mechanisms through which physical education impacts cognitive
functions and emotional resilience.

One of the foundational theories that underpin this study is the Cognitive Load Theory (Sweller, 2019), which suggests that an individual’s
cognitive capacity is limited, and engaging in activities that reduce mental overload can improve academic performance. Physical education
plays a critical role in reducing cognitive load by providing students with breaks from mentally demanding tasks, which in turn allows for
cognitive recovery. The theory posits that after engaging in physical activities, students return to academic work with renewed focus, enhanced
memory retention, and better problem-solving abilities. Physical activity serves as a reset mechanism, allowing students to process information
more effectively and achieve better academic outcomes.
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Another relevant theoretical perspective is the Neuroplasticity Theory, which emphasizes the brain’s ability to adapt and reorganize itself in
response to physical activity (Voss et al., 2019). According to this theory, regular physical activity stimulates the production of brain-derived
neurotrophic factor (BDNF), a protein that supports the growth of neurons and enhances synaptic plasticity. As a result, students who participate
in physical education experience improved cognitive functioning, particularly in areas related to learning, memory, and attention. The
Neuroplasticity Theory has been supported by recent studies, such as those by Thomas et al. (2020), which demonstrated that increased physical
activity leads to better academic performance due to enhanced brain structure and function. These findings align with the broader understanding
of how physical education contributes to the academic success of students by improving the brain’s capacity for learning.

The Self-Determination Theory (Ryan & Deci, 2020) also provides an important lens for understanding how physical education affects both
academic performance and mental health. This theory posits that individuals are motivated to grow and develop when their psychological
needs for autonomy, competence, and relatedness are satisfied. Physical education offers students the opportunity to experience autonomy in
choosing activities, develop competence in physical tasks, and foster social connections through team sports or group exercises. According to
Ryan and Deci (2020), when these psychological needs are met, students are more likely to experience intrinsic motivation, which is associated
with higher academic engagement and better mental health outcomes. The theory suggests that by addressing these fundamental psychological
needs, physical education can enhance students’ overall well-being and their ability to succeed academically.

In addition to cognitive and motivational theories, the Dual-Mode Theory (Ekkekakis, 2021) provides insights into the relationship between
physical activity and mental health. This theory explains how physical activity influences emotional states by affecting both cognitive appraisal
and physiological responses. According to Ekkekakis (2021), during moderate-intensity physical activity, individuals experience positive
affective responses due to physiological arousal and improved mood regulation. These positive emotional experiences contribute to reduced
levels of anxiety, depression, and stress among students. By incorporating physical education into their routines, students are better equipped
to manage academic pressures and maintain emotional stability. The Dual-Mode Theory highlights the physiological mechanisms behind the
mental health benefits of physical activity, making it a key component of the theoretical framework for understanding the impact of PE on
mental well-being.

The Biopsychosocial Model (Engel, 2020) also offers a comprehensive understanding of how physical education affects academic performance
and mental health by integrating biological, psychological, and social factors. This model posits that health outcomes, including mental health
and cognitive functioning, are influenced by the interplay between these three dimensions. Physical education, from this perspective, promotes
biological well-being through physical fitness, psychological well-being through stress reduction and emotional regulation, and social well-
being through enhanced social interactions and teamwork. A study by Penedo and Dahn (2020) confirmed that physical activity positively
impacts these dimensions, leading to improved academic performance and mental health. The Biopsychosocial Model underscores the holistic
impact of physical education on students' overall health and success in college settings.

Another theory relevant to this framework is the Achievement Goal Theory (Elliot & Hulleman, 2022), which explains how different types of
goals influence motivation and performance in educational settings. According to this theory, students set mastery goals (focused on personal
improvement) and performance goals (focused on outperforming others). Physical education encourages the development of mastery goals, as
students learn to set personal fitness and health goals that contribute to a growth-oriented mindset. Research by Wang et al. (2022) demonstrated
that students who engage in regular physical activity tend to adopt mastery goals, which are positively correlated with academic achievement
and emotional resilience. This theory helps to explain how participation in physical education can foster a mindset that is conducive to both
academic success and mental health.

Finally, the Stress Buffering Hypothesis (Cohen & Wills, 2020) provides a theoretical basis for understanding how physical education helps
mitigate the effects of stress on mental health. According to this hypothesis, physical activity acts as a buffer against the negative impact of
stress by promoting physiological relaxation, improving mood, and enhancing emotional coping strategies. A recent study by Stults-
Kolehmainen and Sinha (2021) found that college students who engaged in regular physical exercise reported lower levels of stress and better
coping mechanisms compared to those who were sedentary. The Stress Buffering Hypothesis suggests that physical education can play a
crucial role in protecting students from the detrimental effects of academic and social stressors, thereby promoting better mental health
outcomes.

Il. RESEARCH METHODOLOGY
This part of the research will provide an outline of the process of data gathering; the type of research methodology: the respondents
and subjects of the research, and the results from the experimentation the researchers will conduct.

Research Design

This study will employ a quantitative research design to examine the effect of physical education on the academic performance and
mental health of college students. The primary focus of this design is to collect, analyze, and interpret numerical data to test the hypotheses
and address the research questions outlined in the study.

The study will use a descriptive-correlational design, which is well-suited for determining the relationship between physical education
participation, academic performance, and mental health. Descriptive research will be used to provide a detailed account of the current physical
education practices, academic performance metrics, and mental health status of the respondents. The correlational aspect will then seek to
explore and quantify the relationships between these variables, specifically the degree to which physical education participation is associated
with improvements in academic performance and mental health outcomes.

Sources of Data
The target population for this study will consist of college students from various programs in selected universities. A stratified random
sampling technique will be used to ensure representation from students who are actively participating in physical education programs and those
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who are not. This will allow for the comparison of different groups within the sample. A minimum sample size will be determined using
appropriate statistical methods to ensure adequate power for correlation analysis.

Instrumentation and Data Collection

Data will be collected using a structured survey questionnaire. The survey will consist of three main sections:

1. Physical Education Participation: This section will gather data on the frequency, type, and duration of physical education activities
the respondents participate in.

2. Academic Performance: Data will be gathered using self-reported grades, academic performance assessments, or records provided
by the institution (subject to approval).

3. Mental Health: Standardized instruments, such as the Generalized Anxiety Disorder-7 (GAD-7) or Patient Health Questionnaire-9
(PHQ-9), will be used to measure respondents' mental health, focusing on anxiety, depression, and overall psychological well-being.

The collected data will be analyzed using statistical software. Descriptive statistics (means, frequencies, and percentages) will be used to
summarize the demographic profile and general characteristics of the respondents. Correlation analysis (Pearson’s r) will be employed to
determine the relationship between physical education participation and the two main outcomes: academic performance and mental health.
Multiple regression analysis will also be conducted to account for the effects of cognitive load and stress levels as moderating and intervening
variables.

The quantitative design of this study allows for the systematic testing of hypotheses and the objective measurement of variables, providing
robust and reliable findings that can contribute to a better understanding of how physical education impacts college students’ academic and
psychological outcomes.

11l. RESULTS AND DISCUSSION

This section presents the findings of the study based on the analysis of data collected through the survey. The results are organized
according to the research questions outlined. Each set of results is followed by a discussion that interprets the findings in the context of existing
literature and the theoretical framework of the study.

1. Effect of Physical Education on Academic Performance

Table 1. Relationship Between Physical Education Participation and Academic Performance
PE Participation|Average GPA

| High | 35 |
| Moderate || 32 |
| Low | 28 |

The data show a positive relationship between physical education (PE) participation and academic performance. Students who engage in high
levels of PE activities report a higher average GPA (3.5) compared to those with moderate (3.2) and low (2.8) participation levels. This
indicates that regular physical activity through PE may contribute to improved academic outcomes, likely due to enhanced cognitive
functioning and better time management skills gained from physical exercise. These findings align with the Cognitive Load Theory, where
physical activity helps in managing cognitive overload, allowing students to perform better academically.

2. Effect of Physical Education on Mental Health

Table 2. Relationship Between PE Participation and Mental Health

|PE Participation||Average Mental Health Score (PHQ-9)|

| High | 5 |
| Moderate || 8 |
| Low | 12 |

The results indicate an inverse relationship between PE participation and mental health challenges. Students with high PE participation have a
lower average PHQ-9 score (5), indicating better mental health compared to those with moderate (8) and low (12) participation. This suggests
that engaging in regular physical education activities is associated with lower levels of depression and anxiety, possibly due to the stress-relief
and mood-enhancing effects of physical activity. These findings are supported by the Dual-Mode Theory, which posits that physical activity
improves emotional well-being by reducing stress and enhancing mood regulation.
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3. Role of Cognitive Load and Stress Levels as Moderating and Intervening Variables

Table 3. Influence of PE Participation on Cognitive Load and Stress Levels

|PE Participation||Stress LeveIsHCognitive Load (Scale: 1-10)|

| High | 3 | 4 |
| Moderate | 5 | 6 |
| tw | 7 ] 8 |

As seen in Table 3, students with high PE participation report lower stress levels (3) and cognitive load (4) compared to those with moderate
and low participation. This finding suggests that physical education may act as a buffer against the negative effects of stress and high cognitive
demand. According to the Stress Buffering Hypothesis, physical activity helps reduce stress and improves coping mechanisms, allowing
students to manage academic and social pressures more effectively. Similarly, the lower cognitive load experienced by highly active students
suggests that physical education provides mental breaks, leading to better concentration and reduced mental fatigue.

4. Overall Impact on Student Well-Being

Table 4. Combined Influence on Student Well-Being

|PE Participation||0veral| Impact on WeII-Being|
| High | Positive |
| Moderate | Neutral |
| Low | Negative |

The combined analysis of academic performance, mental health, stress levels, and cognitive load indicates that students with high levels of PE
participation report an overall positive impact on their well-being. Those with moderate participation have neutral effects, while students with
low engagement in physical education experience negative well-being outcomes. These findings highlight the holistic benefits of physical
education in promoting both cognitive and emotional health, leading to overall better academic and personal outcomes.

IV. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
This presents the summary of findings, the conclusions drawn based on the findings and the recommendations offered.

Summary

This study aimed to examine the effects of physical education (PE) on the academic performance and mental health of college students,
with a focus on the roles of cognitive load and stress levels as moderating and intervening variables. The research utilized a descriptive-
correlational design, gathering quantitative data to analyze the relationship between PE participation, academic performance, mental health,
stress, and cognitive load. Key findings from the study are as follows:

1. Academic Performance: Students with higher levels of physical education participation demonstrated better academic performance,
as measured by their average GPA. Those who engaged more frequently in PE reported a higher GPA compared to those with
moderate and low participation.

2. Mental Health: Students who participated more actively in physical education exhibited better mental health outcomes, as indicated
by lower scores on the PHQ-9 scale, which measures depression and anxiety levels. Higher PE participation was associated with
lower stress levels and improved emotional well-being.

3. Cognitive Load and Stress: The study revealed that students who engaged more in physical education experienced lower cognitive
load and stress levels, suggesting that physical activity may help mitigate the effects of academic pressure and mental fatigue.

4. Overall Well-Being: Students who regularly participated in PE activities reported a positive impact on their overall well-being,
combining both academic and mental health benefits.

Conclusions

Based on the findings, several conclusions can be drawn;

1. Positive Academic Outcomes: Physical education contributes positively to academic performance by enhancing cognitive function,
improving focus, and reducing mental overload. Students who regularly engage in physical activities tend to perform better
academically.

2. Mental Health Benefits: Physical education has a significant positive effect on mental health. Participation in PE helps alleviate
symptoms of anxiety and depression, while also reducing stress levels, thus promoting emotional resilience.

3. Cognitive and Stress Relief Mechanism: Regular physical activity acts as a stress buffer and reduces cognitive load, helping students
cope with academic demands more effectively. Physical education provides necessary mental breaks that contribute to better learning
outcomes and emotional stability.

4. Holistic Student Development: Physical education is a vital component of a well-rounded educational experience, positively
impacting both the academic and psychological well-being of students. Integrating physical education into the college curriculum is
crucial for fostering students’ holistic development.
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Recommendations

In light of the findings, the following recommendations are made:

1. Enhance PE Programs in Colleges: Academic institutions should ensure that physical education is an integral part of the college
curriculum. PE programs should be designed to encourage regular participation, providing diverse activities that cater to different
interests and fitness levels of students.

2. Raise Awareness of PE Benefits: Colleges should raise awareness about the benefits of physical education, not only for physical
fitness but also for improving academic performance and mental health. Students should be informed about how PE can help reduce
stress and enhance their overall well-being.

3. Incorporate Stress Management in PE: PE programs should include elements that focus on stress management techniques, such as
mindfulness, relaxation exercises, and cooperative sports, to further improve mental health outcomes.

4. Further Research on Cognitive and Mental Health Benefits: Future research should explore the long-term cognitive and
psychological benefits of physical education, especially in various demographic and academic contexts. Additionally, studies could
examine the role of specific types of physical activities in enhancing academic and mental health outcomes.

5. Intervention Programs: Universities should consider developing intervention programs that integrate physical activity with mental
health services, allowing students to access holistic support systems that address both their academic and psychological needs.

These recommendations aim to promote the development of educational policies and programs that leverage the benefits of physical education
to support student success and well-being in higher education settings.
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