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Abstract

This study examined the motivational variations between genders and how they relate to physics students' performance. Its
specific objectives were to (1) identify key motivational constructs that influence students’ engagement and academic
performance in physics, (2) measure and compare motivation levels among male and female physics students using selected
motivational construct, (3) examine whether there are statistically significant differences in motivation between male and
female students, (4) analyze the relationship between students’ motivation levels and their academic achievement in physics.
The study used a descriptive-correlational design, and the Statistical Package for the Social Sciences (SPSS) was used to analyze
the data. The statistical methods used were weighted mean, Pearson product-moment correlation, and analysis of variance
(ANOVA). The results showed that, in comparison to their male peers, female students showed higher levels of motivation for
their grades and careers. The degree of grade motivation varied significantly across the sexes, with female students showing a
greater degree of drive. The findings imply that to improve physics performance, more research into gender-specific motivating
factors is necessary. A planned intervention to increase physics students' motivation was created based on the results.
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1. Introduction

Gender differences in involvement, self-perception, and academic performance are still a problem in physics education.
Female students continue to be underrepresented in advanced physics courses and related career trajectories, even in the face
of increased access to science education worldwide. This disparity has been linked not only to historical male dominance in
the development of physics but also to learning environments and instructional methods that may unconsciously favor male
participation and performance (UNESCO, 2019; Kang et al., 2020). These variances are not just due to differences in aptitude;
rather, they are closely linked to sociocultural factors, motivational beliefs, and self-perceptions that influence students' interest
in physics. Therefore, it is essential to comprehend the ways in which gender interacts with motivating processes in order to
advance equal outcomes in science education.

A key factor in determining academic engagement and achievement is motivation, which is well known, according to the
Self-Determination Theory framework, learning for intrinsic interest or enjoyment promotes deeper cognitive processing and
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sustained persistence, whereas learning for extrinsic motivation driven by external rewards or pressures may either improve or
impair performance depending on the level of internalization (Deci, Edward L. & Ryan, Richard M., 2000). The level of
students' motivation is crucial in deciding whether they persevere through conceptual difficulty or disengage in physics
classrooms, where abstract reasoning and problem-solving demands are high.

Students' interpretations of academic results and how these interpretations affect their motivation in the future are further
clarified by attribution theory. Bernard Weiner (1985) asserts that learners use the concepts of location (internal—external),
stability, and controllability to explain success and failure. Students are more likely to maintain adaptive motivation and
resilience if they ascribe results to controllable factors like effort. On the other hand, attributing results to fixed ability may
discourage perseverance, especially in fields like physics that are stereotyped as requiring natural aptitude.

The concept of self-efficacy, which Albert Bandura (1997) defines as people's beliefs in their abilities to plan and carry out
the actions necessary to achieve particular goals, is closely tied to attribution. Self-efficacy predicts academic success in physics
education by predicting effort regulation, strategy utilization, and perseverance in the face of adversity. Persistent intrinsic
interest and mastery-oriented goals are more likely to be adopted by students who have higher physics self-efficacy.

Dweck's (1986) notion of helpless vs mastery-oriented behavior also influences this research. Learners who are mastery-
oriented are resilient and persistent, whereas helpless learners shy away from difficulties and give up easily. In addition,
Blackwell et al. (2007) showed that students who believe that intelligence can be improved through incremental thinking are
more motivated, put up more effort, and perform better over time. Work relevance is an additional important component:
students are more inclined to devote time and effort to a work if they believe it is significant or fits with their personal objectives
(Feather, 1998). Ryan and Deci (2000) assert that self-determination theory highlights the role that autonomy plays in
promoting intrinsic motivation. Research has demonstrated that when given some control over their education, science students
perform better and are more engaged (Glynn & Koballa, 2006).

The motivation performance nexus in physics education is examined in this study in relation to gender. In particular, gender
is considered as a moderating element that may influence the direction or intensity of these associations, and motivation (both
intrinsic and extrinsic) is conceived as a mediating mechanism connecting attribution patterns and self-efficacy beliefs to
academic success in physics. The study develops a thorough model of how motivational processes function in gendered learning
environments by combining attribution theory, self-determination theory, and social cognitive viewpoints.

In addition to its theoretical contribution, this study has important implication for global fairness and education goals. The
study directly supports Sustainable Development Goal 4 (SDG 4) of the United Nations, which calls for the promotion of
opportunities for lifelong learning and inclusive, equitable, high-quality education. SDG 4 calls for more than just guaranteeing
educational access; it also calls for addressing the caliber of educational opportunities and the psychological elements that help
students succeed in challenging subjects like physics. Through the identification of performance-influencing motivational
processes, this study adds evidence to support the design of instruction that promotes fair achievement outcomes and
meaningful engagement.

The study is similarly responsive to SDG 5, which aims to empower all women and girls and attain gender equality. In
addition to being an educational issue, persistent gender discrepancies in physics education also serve as a structural
impediment to equal participation in STEM fields. This study offers empirically supported insights into how gender influences
motivational processes, which could help develop gender-responsive teaching methods, refute deficiency myths, and foster
inclusive learning environments. Thus, addressing physics motivating gaps becomes a critical area of engagement for
promoting gender equality (SDG 5) and educational equity (SDG 4).

This study advances a more sophisticated understanding of the psychological and structural elements that either maintain
or lessen inequalities in physics education by combining gender analysis with motivational theory. The research highlights the
relevance of evidence-based educational practice in furthering global commitments to gender equity and high-quality education
by placing the motivation performance nexus within the larger context of sustainable development.

As a physics instructor committed to promoting equity in science education, the researcher was motivated to examine how
gender-related differences in motivational components relate to physics performance. This study seeks to contribute to efforts
in advancing SDG-aligned practices by proposing gender-sensitive instructional strategies to improve student motivation and
performance in physics.

2. Objectives

Examining gender disparities in motivation and how they relate to physics students' academic achievement is the main goal
of this study. It specifically seeks to:

1. Identify key motivational constructs that influence students’ engagement and academic performance in physics.

2. Measure and compare motivation levels among male and female physics students using selected motivational constructs.

3. Examine whether there are statistically significant differences in motivation between male and female students.

4. Analyze the relationship between students’ motivation levels and their academic achievement in physics.

Based on the research objectives, the study is guided by the following null hypotheses:

Hoi: There is no statistically significant difference in motivation levels between male and female physics students.
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Ho:: There is no statistically significant relationship between students’ motivation levels and their academic achievement in
physics.

3. Research Paradigm
The research paradigm of this study demonstrates how student motivation and gender relate to one another and how these

factors affect physics academic achievement. The motivational concepts of self-efficacy, goal orientation, internal and extrinsic
motivation, and Weiner's Attribution Theory serve as the foundation for this paradigm.
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Figure 1. Research Paradigm
4. Methodology

4.1. Research Design

This study employed a descriptive—correlational research design using quantitative methods to examine the relationship
between students’ motivation and academic achievement in physics, with particular attention to gender differences. The
descriptive component assessed students’ motivation levels, while the correlational component examined the association
between motivation and academic achievement among introductory physics students.

A survey methodology was used to collect data through a standardized questionnaire, enabling the generalization of findings
across the target population. Surveys are widely recognized as effective tools for collecting self-reported data on perceptions,
attitudes, and behaviors, making them suitable for measuring motivational constructs in educational settings (Angel, 2013).
4.2. Locale of the Study

The study was carried out at Cavite State University—Naic, a public university with twelve academic disciplines. Physics is
taught in four of these curricula. Students taking introductory physics classes in three academic departments the information
technology department, the teacher education department, and the fisheries and marine sciences department were the subject
of the study.

4.3. Participants

Respondents were chosen using a purposive sample technique, which considered their enrollment in physics courses and
the gender distribution of each department. By using this sampling technique, the researcher was able to guarantee that programs
with a male and female preponderance were represented, enabling a useful comparison of motivational differences depending
on gender.

The final sample consisted of 114 students from four curricular programs. The Information Technology Department was
selected due to its predominantly male population; the Teacher Education Department, which typically has most female
students; and the Fisheries and Marine Sciences Department, where there was a relatively balanced gender distribution. These
three departments offered an ideal context for examining motivation and performance across diverse gender compositions.
4.4. Instrumentation

Two primary research instruments were utilized:

1. The 25 items on the Physics Motivation Questionnaire (PMQ), created by Glynn and Koballa (2006), are intended to
evaluate five different motivational factors: intrinsic motivation, self-efficacy, self-determination, career motivation, and grade
incentive. To measure degrees of agreement and motivating tendencies, responses were recorded using a Likert scale.

2. Physics Performance Data — Students’ first-semester final grades in their respective physics courses were obtained from
official university records. These grades served as the measure of academic performance in physics.

4.5. Statistical Treatment

Data were analyzed using the Statistical Package for the Social Sciences (SPSS). The following statistical techniques were
employed:

1. Weighted Mean — to determine students’ overall motivation levels and the degree of agreement with motivational
statements.
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2. Pearson Product-Moment Correlation Coefficient (r) — to examine the relationship between students’ motivation levels
and academic achievement in physics.

3. Analysis of Variance (ANOVA) — to determine whether statistically significant differences existed in motivation levels
between male and female students.

These statistical procedures were selected for their suitability in correlational analysis and group comparisons, ensuring the
validity and reliability of the study’s findings.

5. Results and Discussion

This study explored gender differences in motivation and their relationship to students’ performance in physics. Five key
motivational components were examined: intrinsic motivation, self-efficacy, self-determination, grade motivation, and career
motivation. Table 1 presents the comparative levels of motivation between male and female students.

Table 1. Average Motivation Levels by Gender for Physics Learning

Sex Intrinsic Self-Efficacy Self- Grade Career
Motivation Determination Motivation Motivation
Male 4.14 3.50 3.63 3.95 3.98
(Constantly (Frequently (Frequently (Frequently (Frequently
Motivated) Motivated) Motivated) Motivated) Motivated)
Female 4.20 3.50 3.73 4.26 4.15
(Constantly (Frequently (Frequently (Constantly (Constantly
Motivated) Motivated) Motivated) Motivated) Motivated)
Legend:

0.1-1.0 = Insufficiently Motivated
1.1-2.0 = Seldom Motivated
2.1-3.0 = Infrequently Motivated
3.1-4.0 = Frequently Motivated
4.1-5.0 = Constantly Motivated

The mean levels of motivation for learning physics among male and female students are shown in Table 1 for each of the
five main motivational factors: career motivation, self-efficacy, self-determination, intrinsic motivation, and grade motivation.
The results show that motivating tendencies vary by gender.

Intrinsic motivation was "Always Motivated" for both male (M = 4.14) and female (M = 4.20) students, suggesting a high
internal interest in learning physics regardless of gender. It would appear from this that both groups find physics interesting
and personally fulfilling. Deci and Ryan's (1985) Self-Determination Theory, which highlights the importance of intrinsic
motivation in promoting long-term academic engagement, is consistent with this.

In terms of self-efficacy, both males and females reported identical mean scores (M = 3.50), categorized as “Ofien
Motivated.” This indicates that while students generally believe in their capacity to learn physics, there is room for
strengthening their confidence, particularly in overcoming challenging tasks. Bandura (1997) posits that self-efficacy
influences students’ persistence and resilience in learning; thus, enhancing efficacy beliefs could further boost motivation.

A similar pattern is seen in self-determination, with both males (M = 3.63) and females (M = 3.73) being “Often Motivated.”
However, females slightly surpassed males, suggesting a marginally greater degree of autonomous learning motivation among
them. This supports earlier findings that female learners may be more self-directed when they perceive relevance in the content
(Eccles & Wigfield, 2002).

When it comes to career and grade motivation, the gender gap is most noticeable. Male students scored marginally lower,
but still "Often Motivated" (M = 3.95 and 3.98, respectively), whereas female students reported "Always Motivated" levels in
both grade (M = 4.26) and career motivation (M = 4.15). This implies that women might give more weight to academic
achievement and the long-term professional advantages associated with physics.

Overall, these findings imply that while both genders show strong motivation in learning physics, female students tend to
exhibit higher levels in extrinsic components (grade and career motivation). This underscores the importance of gender-
sensitive instructional strategies that sustain high intrinsic motivation while also nurturing self-efficacy and goal-oriented
behaviors in physics learning.

Table 2. An Analysis of Variance in Male and Female Students' Motivation Levels

Motivation Source Sum of df Mean F Sig.
Component Squares Square

Intrinsic Between 0.165 1 0.165 0.478 491 ns
Motivation Groups
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Within 38.628 112 0.345

Groups

Total 38.793 113
Self-Efficacy  Between 0.003 1 0.003 0.007 .935ns

Groups

Within 50.816 112 0.454

Groups

Total 50.819 113
Self- Between 0.501 1 0.501 1.295 .258 ns
Determination  Groups

Within 43.349 112 0.387

Groups

Total 43.850 113
Grade Between 3.453 1 3.453 8.601 .004 **
Motivation Groups

Within 44,961 112 0.401

Groups

Total 48.414 113
Career Between 1.142 1 1.142 2.470 119 ns
Motivation Groups

Within 51.783 112 0.462

Groups

Total 52.925 113

Note. ns = not significant; p < .01

To investigate gender differences in the five elements of student motivation in studying physics—intrinsic motivation, self-
efficacy, self-determination, grade motivation, and career motivation—an analysis of variance (ANOVA) was performed. The
results are shown in Table 2.

In terms of intrinsic motivation (F(1,112) = 0.478, p =.491), self-efficacy (F(1,112) = 0.007, p =.935), self-determination
(F(1,112) = 1.295, p =.258), and career motivation (F(1,112) = 2.470, p =.119), the ANOVA results showed no statistically
significant differences between male and female students.

These results imply that internal motivation, self-confidence in one's capacity to study, learning autonomy, and ambitions
for future employment in physics or related sciences are comparatively similar among male and female students. According to
earlier studies, gender may not be the only factor influencing intrinsic or long-term motivational dispositions in science learning
settings (Eccles & Wigfield, 2002; Schunk et al., 2014).

However, a highly significant gender difference was found in grade motivation (F(1,112) = 8.601, p =.004), indicating that
students differ in their motivation to achieve high academic marks based on their gender. This result implies that one gender
may be more driven by extrinsic academic performance indicators, such as grades, which could reflect socio cultural or
contextual expectations related to academic success. This finding is consistent with studies that have shown differential
performance-related motivation among male and female students, where female students are often reported to exhibit stronger
orientation toward grades and achievement benchmarks (Meece, Glienke, & Burg, 2006; Pajares, 2002).

According to these results, male and female students are comparatively similar in terms of their internal motivation, self-
assurance in their capacity to learn, independence in their education, and goals for future employment in physics or related
sciences. However, grade motivation showed a highly significant gender difference (F(1,112) = 8.601, p =.004), suggesting
that students' ambition to attain excellent academic grades varies according to their gender. This finding suggests that one
gender might be more motivated by external measures of academic achievement, like grades, which might represent contextual
or social expectations surrounding academic achievement. This result is in line with research that has demonstrated that male
and female students have different motivations for performance, with female students frequently displaying a larger focus on
grades and achievement standards (Meece, Glienke, & Burg, 2006; Pajares, 2002).
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The fundamental causes of the observed gender variations in grade motivation, such as societal influences, teacher
expectations, and learning settings, should be further examined in future studies. Further understanding of students'
motivational experiences and how gender-related factors influence them may also be possible through qualitative research.

Table 3. Relationship Between Physics Students' Motivation Level and Performance

Motivation Component  Performance in Physics Sig. (2-tailed) N
(1)
Career Motivation —.219* 019 114
Intrinsic Motivation -.087 .356 114
Self-Efficacy -.067 481 114
Self-Determination -174 .064 114
Grade Motivation -.023 .806 114

Note. Pearson r correlation was employed to evaluate the connection between students' physics performance and their
motivation level. P is less than.05.

The relationship between the students' motivation levels and their physics performance is seen in Table 3. It was discovered
that, out of the five motivational factors, career motivation had a statistically significant negative link with physics performance
(r =219, p =.019). This implies that students who are more driven by their professional goals typically perform marginally
worse in the subject.

One possible interpretation is that high career-driven motivation may stem from external pressure or long-term goals, which,
while strong, might not directly translate into immediate academic performance. This observation is in line with Ryan and
Deci’s (2000) assertion that extrinsic motivation can vary in quality, and when it is not fully internalized, it may not effectively
enhance performance outcomes.

The other components intrinsic motivation (r = —.087, p = .356), self-efficacy (r = —.067, p = .481), self-determination (r =
—-.174, p =.064), and grade motivation (r = —.023, p = .806)—were not significantly correlated with performance. The absence
of significant positive correlations indicates that while students may report high levels of motivation across these domains,
such motivation may not be translating directly into measurable academic achievement in physics. This supports the findings
of Schunk, Pintrich, and Meece (2008), who point out that desire is a prerequisite for academic achievement but not a sufficient
one; it needs to be combined with adequate material knowledge and efficient learning techniques.

Interestingly, the near significance of self-determination (p =.064) suggests that autonomous motivation may have an impact
on performance. This effect might be more noticeable with a larger sample size or with different metrics used for assessment.
A potential hidden association between autonomous motivation and higher-order cognitive achievement in physics is suggested
by Deci and Ryan's (1985) contention that self-determined learners are more likely to engage deeply with the material.

The overall weak and negative correlations may also indicate the complexity of learning physics as a cognitively demanding
discipline, where motivation alone does not guarantee performance. Other mediating variables—such as prior knowledge, study
habits, instructional quality, or test anxiety—could be influencing students’ achievement more strongly than motivation per se
(Zimmerman, 2000).

In summary, while students demonstrate various forms of motivation, only career motivation shows a significant, albeit
inverse, relationship with performance. These findings underscore the need for holistic instructional approaches that not only
inspire motivation but also cultivate cognitive and metacognitive strategies to convert that motivation into academic success.

Table 4. Plan for Improvement

Key Area Result Objective Strategies/ Activities Responsible Unit

Enhance the e To present lessons e Including e Office the Director
attractiveness and in a more alluring technologically for Curriculum and
interest of physics and exciting oriented exercises Instruction (ODCI)
classes by presenting activities. and activities in

them through more the lesson

captivating and presentations.

thrilling activities.

Motivate learners to e To encourage e Adding a skill e ODCI & OSAS
participate more in hands-on learning competition to Instructors/Professors
scientific classes. and student science classes
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‘active e Launching of

participation Regular  Science
Fair

e To give students a e Introduce students

platform to to  competitions

demonstrate  the
knowledge and
abilities they have

between colleges.

gained
Increase  level of e To enhance level e Offering rewards e Course
motivation of motivation or reinforcement. Instructors/Professors

e Not having to
take final exams

e An extra point
system

e Holding
workshops  and
seminars

Table 4 outlines a proposed plan aimed at enhancing students' motivation and engagement in learning Physics and other
science courses. The first key area focuses on making Physics more appealing and interesting. To achieve this, the objective is
to present lessons through engaging and exciting activities. One suggested strategy is the integration of technology-based
exercises in lesson presentations, with the Curriculum and Instruction Office and the concerned instructors taking responsibility.

Increasing student involvement in science courses is the focus of the second important topic. The strategy aims to encourage
active learning and give students opportunities to use what they have learned. Among the tactics are planning skill contests,
starting frequent science fairs, and promoting involvement in intercollegiate activities. The Curriculum and Instruction Office,
Student Affairs Office, and teachers will work together to carry out these tasks.

Lastly, the plan aims to improve students' overall motivation. To support this goal, strategies such as giving reinforcements
or awards, providing exemptions from final exams, introducing additional point systems, and conducting seminars or
workshops are proposed. The subject instructors will be primarily responsible for carrying out these activities.

Overall, the plan emphasizes interactive, rewarding, and experiential learning strategies to boost students' interest and
motivation in science education.

6. Conclusions and Recommendations

The study's conclusions demonstrated that intrinsic motivation, self-efficacy, self-determination, grade motivation, and
career drive are the main elements of student motivation when learning physics. The findings indicated that, in comparison to
their male peers, female students exhibited greater levels of motivation for their grades and careers. This suggests that compared
to earlier times, female students are now more focused on their careers. Active participation in scholastic and extracurricular
activities as well as increased exposure to a variety of employment choices may have played a role in this change. Women's
empowerment appears to have benefited from institutional efforts, especially gender and development (GAD) programs, as
seen by the higher motivation levels of female students.

Male and female students' levels of grade motivation also differed significantly, with females showing a greater concern for
grades. Perhaps because of more internal or external incentives linked to academic achievement, this shows that female students
are more motivated to perform better academically in physics. In contrast, it seems that male students were less affected by
their grades.

Nonetheless, the study did not discover any meaningful correlation between the physics performance of students and other
motivational ~factors including grade incentive, self-efficacy, intrinsic motivation, or self-determination.
The substantial negative correlation between career motivation and performance in physics is an important finding. It implies
that students who have strong career-oriented goals may struggle academically, possibly because of outside pressure or long-
term objectives that conflict with present-day teaching methods.

Based on these findings, the following are recommended:

1. Develop and implement targeted strategies to enhance students' academic performance in physics, particularly those that
align with their motivational profiles.

2. Explore and innovate instructional methods that promote sustained interest in science-related courses, making them more
relevant and engaging for both male and female students.
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3. Reinforce GAD programs and provide mentorship opportunities, especially for female students, to further empower them
in pursuing science-related careers and academic success.

4. To develop inclusive and responsive teaching methods, more research should be done to determine the unique
requirements, passions, and learning styles of male and female students.

5. To make sure that students' long-term goals are in line with their academic pathways, especially in STEM (science,
technology, engineering, and mathematics) disciplines, combine academic support with career coaching and counseling.

To sum up, encouraging motivation through student-centered and gender-sensitive methods can greatly enhance students'
performance and engagement in physics and other scientific subjects.
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