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ABSTRACT

The study aimed to find the best-fit structural model to describe the mathematics performance
of freshmen secondary education students majoring in mathematics concerning psychological,
physiological, and psychosocial factors. Psychological factors were measured in terms of self-efficacy
and attitudes toward mathematics, while physiological factors were assessed about nutritional status,
and wellness and well-being. Psychosocial factors were measured in terms of math anxiety and math
interest. A questionnaire was administered to 312 randomly selected mathematics teacher education
students who have experienced struggles in their board examination performance. These students came
from various higher education institutions in the Davao and the SOCCSKSARGEN (South Cotabato,
Cotabato, Sultan Kudarat, Sarangani and General Santos City) regions. The validity and reliability of
the questionnaire were established through factor analysis and an internal reliability test, respectively.
The findings indicate that students exhibit strong performance in mathematics, possess moderate levels
of psychological and psychosocial competencies, and maintain relatively healthy physiological statuses.
Additionally, the results reveal a structural model depicting students’ mathematics performance with
psychological, physiological, and psychosocial factors, which can explain 78% of the data considered
in the study. Higher educational institutions may enhance support for students' psychological and
psychosocial skills and integrate health and wellness programs to boost their physiological status, given
its impact on academic performance. Further research is encouraged to explore additional factors
affecting academic success, aiming to develop a more comprehensive understanding of influences on
students' performance.

Keywords: bioecological model of development, ecological system theory, structural equation
modeling

INTRODUCTION (Susada 2018) to international examinations (Thomson
et al. 2019). According to data from the Programme for

Students' performance in mathematics has  International Student Achievement (PISA 2022) and

dropped in the Philippines and other parts of the world. ~ the Trends in International Mathematics and Science
This problem is observable from national assessments  Study in the United States of America (TIMSS 2019),
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most students around the globe are struggling to learn
mathematics (OECD 2016). In the Philippines, this
often translates to poor performance in board
examinations, particularly in secondary education, for
students, including those majoring in mathematics
(Amanonce and Maramag 2020).

The difficulty of mathematics education has
caught the interest of most professionals, policymakers,
and even the media. As a result, the situation has
become a topic of various public and political debates
(Hauge and Barwell 2017). There was a discussion on
what were the causes of the difficulty (Bakker et al.
2021). There were also differint perspectives on
approaching mathematics instruction, as a product or a
process (Susada and Baquiano 2015). Several
investigations were conducted to determine the causes
of the problem as well as possible solutions. For
instance, students' poor performance may be related to
educators' antiquated teaching approaches (Banerjee
2016), students' lack of basic math skills (Acharya
2017), and poor interest in mathematics (Bacsal et al.
2022). Experts researching the issue proposed a variety
of solutions to eliminate or mitigate the problem,
ranging from government programs (Slaughter et al.
2015) to classroom practices (Kerr et al. 2018).

It should be emphasized that these studies
rarely combine characteristics to determine what is
optimal for learners but instead profile individuals'
learning styles and proceed with the proposed
intervention. Most studies focus on a few components
but fail to combine them to identify which factor
influences mathematics learning most (Acharya 2017).
It has to be noted that mathematics performance is
significantly influenced by psychological factors such
as students' attitudes towards the subject and their self-
efficacy, with positive attitudes and high self-efficacy
linked to better outcomes (Bandura 1997, Schunk
1995); psychosocial factors, including math interest
and math anxiety, also play a crucial role, where
interest promotes engagement and achievement,
whereas anxiety impedes performance (Renninger and
Hidi 2011); and physiological factors like nutritional
status and overall well-being are foundational to
cognitive function and academic performance,
underscoring the importance of physical health in
learning mathematics (Florence et al. 2008). While
individual factors have been studied extensively in
isolation, their collective impact and the interactions
among psychological, psychosocial, and physiological
factors remain underexplored, particularly among
college students, especially those who are majoring in
mathematics (Kerr et al. 2018). This study aimed to fill
this gap by integrating concepts from ecological
systems theory (Bronfenbrenner 1979) and the
bioecological model of development (Bronfenbrenner
and Ceci 1994), suggesting that individual
development is the result of interactions between
biological, psychological, and environmental factors to
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develop a structural model on students’ mathematics
performance that encompasses these multidimensional
influences.

Given the struggle with the poor performance
of secondary education graduates in mathematics
board examinations in the Philippines (Amanonce and
Maramag 2020), and recognizing that their overall
mathematics performance often predicts success in
these examinations (Gabasa and Raquefio 2021), this
study aimed to accomplish the following objectives: to
determine the level of mathematics performance
among secondary mathematics education students
based on their grades in the subjects of trigonometry,
and college and advanced algebra; to describe their
psychological status (in terms of attitudes towards
mathematics and self-efficacy), psychosocial status (in
terms of math interest and math anxiety), and
physiological status (in terms of nutritional status,
wellness, and well-being); and to develop a structural
model that effectively predicts the mathematics
performance of college mathematics education
students considering psychological, physiological, and
psychosocial aspects.

METHODS

Data Gathering Procedures

This study began by developing and piloting
the research instrument to establish its validity and
reliability. Following this initial step, ethical clearance
was obtained from the ethics office of Davao Oriental
State University. Subsequently, permission to conduct
the study was requested from the heads of the selected
tertiary educational institutions. Upon receiving the
necessary approvals, the heads of the Bachelor of
Secondary Education (BSED)-Mathematics programs
were requested to arrange a meeting with the first-year
students for data collection. During this meeting, the
students were informed about the purpose of the study
and were asked to provide their consent to participate.
Those who chose not to participate were given the
option to leave the venue. After obtaining consent, the
research questionnaire was distributed to the
respondents. The students were allowed to complete
the questionnaire at their own pace. Furthermore, the
grades of student respondents in college and advanced
algebra, as well as trigonometry, were acquired from
the registrar's offices of the respective institutions
following official requests for this information. Once
the data collection process was completed, the
responses were tabulated and analyzed.

Research Design

This study employed a descriptive-
correlational research design, primarily utilizing a
cross-sectional, or one-shot, survey approach. This
methodology enabled the researcher to collect data
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efficiently by administering a questionnaire to
respondents at a single point in time (Lodico et al.
2010). The descriptive aspect of the study focused on
assessing the respondents' levels of mathematics
performance, psychological status, psychosocial status,
and physiological status. Conversely, the correlational
aspect was dedicated to exploring the intricate
relationships among these variables to develop an
optimal model predicting students’ mathematics
performance based on psychological, psychosocial,
and physiological factors.

Respondents and Sampling Procedure

The study targeted first-year college students
enrolled in compulsory BSED — Mathematics subjects,
including college and advanced algebra, as well as
trigonometry (CHED 2017), for the first semester of
the 2022-2023 academic year. These participants,
aspiring secondary education math teachers from
various prestigious institutions across the Davao and
the SOCCSKSARGEN (South Cotabato, Cotabato,
Sultan Kudarat, Sarangani and General Santos City)
regions of Mindanao, are distinguished by their
challenging performance in teacher licensure
examinations (PRC 2022). The selected institutions
were: Davao Oriental State University in Mati City,
Davao Oriental; University of Southeastern
Philippines in Tagum City, Davao del Norte; Southern
Philippines Agribusiness, Marine, and Aquatic School
of Technology in Malita, Davao Occidental; Davao del
Sur State College in Digos City, Davao del Sur; and
King's College of Marbel, Inc. in Koronadal City,
South Cotabato.

To accurately reflect the population, the
Slovin’s formula with a 5% margin of error determined
a sample size of 312 out of 373 eligible first-year
BSED math students from the aforementioned
institutions. Stratified random sampling ensured
equitable representation across these institutions,
yielding participation as follows: 64 from 77 students
at Davao Oriental State University, 72 from 88 at the
University of Southeastern Philippines, 70 from 85 at
the Southern Philippines Agribusiness and Marine and
Aquatic School of Technology, 67 from 80 at Davao
del Sur State College, and 39 from 43 at King's College
of Marbel, Inc. The assessment focused on their
academic performance in key mathematics courses
namely college and advanced algebra, and
trigonometry.

Research Instrument

This study utilized a self-made survey
questionnaire rigorously tested for construct validity
and internal reliability, exhibiting strong validity
indicated by a Kaiser-Meyer-Olkin measure of 0.851
and a significant Bartlett's Test of Sphericity (p<0.001).
It also displayed notable reliability with a Cronbach's
alpha coefficient of 0.761. The questionnaire was
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structured into four distinct sections. The second
section, consisting of 20 items related to psychological
factors, divided evenly between self-efficacy and
attitudes towards mathematics. This part requested
respondents to indicate their level of agreement or
disagreement with each statement. The third section,
also comprising 20 items, dealt into physiological
factors such as nutritional status, wellness, and well-
being, asking respondents to assess their condition in
relation to each statement. The final section explored
psychosocial factors, with 20 items equally distributed
between math anxiety and math interest. Here,
respondents were again requested to state their
agreement or disagreement with each pertinent
statement.

Data Treatment

This study employed mean calculations to
assess the mathematics performance and physiological,
psychological, and psychosocial statuses of students.
To further enrich the discussion on these dimensions,
standard deviations were calculated, offering insights
into the variability of students’ psychological,
psychosocial, and physiological states.

Moreover, the  research  framework
incorporated latent variables, each associated with
specific observed variables, to capture the multifaceted
nature of student performance and well-being.
Students' mathematics performance was evaluated
based on their grades in college and advanced algebra,
and trigonometry—courses that are compulsory for
secondary education majoring in mathematics (CHED
2017). The psychological dimension was assessed
through students' attitudes towards mathematics and
their self-efficacy beliefs. Psychosocial status was
gauged by examining math anxiety and interest in
mathematics, while physiological status was
determined by evaluating nutritional status, and overall
wellness and well-being. Thus, in this study, there
were three latent variables, each associated with two
observed variables, making it suitable for a structural
equation modeling (SEM) study (Kline 2015).
Accordingly, SEM was employed to identify the most
accurate model explaining students' mathematics
performance, taking into account psychological,
psychosocial, and physiological factors. Table 1
provides comprehensive criteria for model fitness in
SEM. The initial survey garnered 312 responses;
however, after excluding outliers, the analysis
proceeded with 294 responses. These 294 responses
satisfied multivariate normality test and non-
multicollinearity test of the independent variables.
These responses were instrumental in developing the
optimal model to describe the intricate relationships
between students' academic performance and their
psychological, psychosocial, and physiological states.
The data analysis and model development were
facilitated using SPSS and AMOS Version 22,
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providing a robust foundation for understanding the
determinants of students' mathematics achievement.

Table 1. Characterization of best fit model.

. Parameters and Criteria for
Types of Model Fit Model Fit
II:?;rsmonlous Model CMIN/DE < 2.00
p-value > 0.05

Absolute Model Fit RMSEA < 0.05

GF1>0.95
| | Model CFI>0.95
Fr;tcrementa ode TLI> 095

NFI > 0.95

RESULTS

Student’s Level of Mathematics Performance

Table 2 shows students' mathematics
performance regarding their college and advanced
algebra, and trigonometry grades. Generally, students
have good standing as to their mathematics academic
performance. Only 1.9% of the respondents was
excellent, and around 7.4% had passing grades in both
subjects. There was around 40% of the total
respondents who had had a good standing in both
subjects.

Table 2. Level of student’s mathematics performance.

It further disclosed that students had an
average  mathematics  performance.  Students'
distribution of their mathematics performance was
similar to college and advanced algebra, and
trigonometry. It further depicts that respondents of the
study were successful in the subject.

Students’ Level of Psychological Abilities,
Psychosocial Skills, and Physiological Status

Table 3 displays that students have a
moderate psychological ability, similar to their attitude
towards mathematics. Some agree with statements
about their attitudes towards mathematics, while others
disagree with some descriptors. They disagree in
considering mathematics an unimportant subject,
while they agree to consider it useful. Moreover, they
varied more in considering mathematics a more
difficult subject than believing it is important and
unpleasant. On the other hand, students have high self-
efficacy. They rated high on their ability to handle
whatever comes their way in their pursuit of learning
mathematics. On the contrary, they rated lowest on
their ability to handle unexpected events during
mathematics learning. They also have varied responses,
whether they would be calmed during difficulties. At
the same time, they are more united to believe that they
can find means to achieve their goals in learning the
subject despite opposition.

Subject Grade Remarks Frequency Percentage Mean
1.00-1.25 Excellent 6 1.9
College and 1.50-1.75 Very Good 76 24.4
Advanced Algebra 2.00-2.25 _Good 126 40.4 2.17, Good
250-2.75 Satisfactory 81 26.0
3.00 Passing 23 7.3
1.00-1.25 Excellent 6 1.9
1.50-1.75 Very Good 76 24.4
Trigonometry 2.00-2.25 Good 125 40.0 2.17, Good
2.50-2.75 Satisfactory 82 26.3
3.00 Passing 23 7.4
Table 3. Students’ level of psychological abilities, psychosocial skills and physiological status.
Factors Standard Deviation Mean Remarks
I. Psychological Ability 0.32 3.34 Moderate
A. Attitude Towards Mathematics 0.34 3.34 Moderate
B. Self-Efficacy 0.47 3.47 High
11. Psychosocial Skill 0.32 3.08 Moderate
A. Math Anxiety 0.49 3.01 Moderate
B. Math Interest 0.46 3.15 Moderate
I11. Physiological Status 0.35 3.28 Somewhat Good
A. Nutritional Status 0.48 351 Good
B. Wellness and Well-being 0.40 3.16 Somewhat Good
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Additionally, it portrays that students have
moderate psychosocial abilities. Some students agree
with some descriptors on psychosocial abilities, while
others disagree. They even have opposing views about
the anxiety they feel toward the subject. The least that
they contested is whether or not they have made an
effort to avoid mathematics subject. They highly
debated their idea that it takes time to solve
mathematical problems. They also had more varied
responses to consider mathematics their worst subject
than to consider it easy. On the other side, it further
displayed that students were also divided on their
interest in mathematics. Nevertheless, they agreed that
mathematics is essential and difficult. However, they
had the least contested to consider mathematics class
as boring and necessary in a day. They have more
varied responses about their like and dislike of the
subject while feeling comfortable in mathematics class
is the most unified response.

Finally, it depicted that students sometimes
focus on their physiological needs. They generally
often observed parameters on their nutritional status.
They sometimes consumed unsaturated fats but often
dark green or deep orange vegetables. Additionally,
they were more varied in sugar and caffeine
consumption than unsaturated fats. Conversely, it
further showed that students sometimes observe
descriptors about their wellness and well-being.
Among descriptors, they had high-stress management,
while maintaining ideal body weight was the least of
their concern. This means they are not particular about
their ideal weight but have great ability on stress-
coping mechanisms. Students are more varied in
maintaining their ideal body weight than being more
anxious and upset. With this, students are not united in

Psychosocial

the notion that they must maintain their ideal body
weight.

Structural Model of Students’ Mathematics
Performance

Figure 1 presents a best fit model to describe
mathematics performance of respondents in terms of
psychological, psychosocial, and physiological factors.
This model can explain 78% of the data being
considered. Psychological and psychosocial skills of
students have a strong relationship, while their
psychosocial and physiological attributes have a
moderate relationship. The psychosocial abilities of
students as well as their physiological status have a
direct influence on their mathematics performance. On
the contrary, psychological factors have inverse
influence students' mathematics performance. Students
with a high interest in mathematics and less math
anxiety are expected to perform well in the
mathematics classroom. Additionally, students who
have good nutritional status, wellness, and well-being
tend to perform better in mathematics. Lastly, students
who have overconfidence and a negative attitude
towards mathematics have poor performance in
mathematics.

The nutritional status of students has a greater
impact on their physiological status than their wellness
and well-being do. Further, math interest contributed
directly to the psychosocial status of students, while
math anxiety has an inverse impact on the psychosocial
status of students. Furthermore, the self-efficacy of
students has a greater impact on their psychological
abilities than their attitudes toward mathematics do.
Lastly, mathematics performance is highly attributed
to students' algebra grades than their trigonometry
grades.

Figure 1. Structural model of students” mathematics performance (CMIN/DF=1.169, p-value=0.288, GFI=0.978, CFI=0.990,

TLI1=0.982, NFI=0.950, RMSEA=0.030).
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DISCUSSION

Student’s Level of Mathematics Performance

Mathematics education is vital for success in
various fields. Students who have strong mathematical
skills have high chance to pass any Philippine licensure
examinations (Pantolla et al. 2016). The National
Science Foundation revealed that mathematics
provides the fundamental knowledge required for
comprehending science, engineering, and technology
(National Science Foundation 2013). Consequently,
individuals who excel in mathematics are more likely
to have better prospects for success in mathematics
related areas (Slaughter et al. 2015). These findings
can also guide teaching approaches and interventions
to enhance math education within schools (Breslow et
al. 2013).

Improvement in students' mathematics
performance is significantly associated with academic

self-concept and engagement in math-related activities.

Identifying students who fall under the satisfactory and
passing categories in Table 2 and providing them with
the necessary support to enhance their mathematical
abilities is essential. Baker’s study further emphasizes
the importance of addressing the psychological and
psychosocial needs of highly motivated students with
a positive attitude towards mathematics, as they tend
to achieve higher academic success in this subject
(Baker 2004). This observation is consistent with a
study by Robertson et al. (2015), that students who
excel in mathematics tend to have higher cognitive
ability and stronger problem-solving skills.

Students’ Level of Psychological Abilities,
Psychosocial Skills, and Physiological Status

Table 3 shows students' psychological
abilities, psychosocial skills, and physiological status
with their math performance. The results showed that
students had a moderate level of psychological ability
(Mean 3.34), indicating some proficiency in
mathematical concepts and problem-solving (Lubans
et al. 2016). However, there is still room for
improvement as highlighted by previous literature
(Wang et al. 2015). Most mathematics teacher
education students need intervention to make the
subject of mathematics enjoyable and important.

One crucial element of psychological ability
is attitude, and the study found that students also had a
moderate attitude toward mathematics (Mean = 3.34).
A positive attitude towards math has been linked to
increased motivation and performance (Wang 2013),
but the moderate level suggests that there may be
limitations in students’ motivation and ability to
succeed in the subject (Kerr et al. 2018). Moreover, the
study also measured self-efficacy as another element
of psychological ability (Mean = 3.47), suggesting that
students believe they can perform well in math
(Acharya 2017). High self-efficacy has been
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associated with improved academic performance
(Bernardo  2021), indicating that interventions
sustaining and enhancing self-efficacy levels could
benefit students throughout their math education (Jett
2019).

The results indicated moderate psychosocial
skills (Mean = 3.08). Math anxiety was one such
psychosocial skill measured with an average score of
3.01 among students; this anxiety is a significant
predictor of math performance (Waller 2014). It
highlights the need for programs to manage math
anxiety among students (Banerjee 2016).

Regarding physiological status, aspects like
nutritional status and wellness and well-being were
measured; they had mean scores of 3.51 and 3.16,
respectively, indicating good nutritional status but
somewhat good wellness/well-being levels among the
student population were considered. It is essential to
note that healthy living habits have been linked with
academic performance (Marsigliante et al. 2023), and
interventions promoting exercise and healthy eating
could improve both physiological health and academic
performance among students (Ghrouz et al. 2019).

Structural Model of Students’ Mathematics
Performance

Figure 1 portrays the structural equation
model of student’s mathematics performance in terms
of psychological, physiological and psychosocial
factors. This shows that students' mathematics
performance is directly influenced by psychosocial
factors (Waller 2014) and physiological factors (Baker
2004) but inversely affected by psychological factors
(Wang 2013). Psychosocial, psychological and
physiological elements have been found in studies to
impact a student's mathematics ability in a
multifaceted way. According to Zientek et al. (2019),
psychosocial factors such as math interest and lower
math anxiety can directly impact math performance.
Moreover, Baker (2004) found that students' well-
being influences their school performance. On the
other hand, psychological factors can also negatively
impact  mathematics  performance due to
overconfidence (Zimmerman 2000) and negative
attitudes towards mathematics (Beilock et al. 2010).

The model describes students' mathematics
performance as influenced by biological,
psychological, and environmental factors offers a
holistic framework for enhancing educational
outcomes. To improve math  performance
comprehensively, interventions should address these
interconnected areas. Biologically, ensuring that
students have access to proper nutrition can bolster
cognitive functions crucial for learning mathematics,
while incorporating regular physical activity can
improve concentration and memory. Ergonomic
classrooms also support physical well-being, helping
students maintain focus during mathematical problem-
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solving. Psychologically, fostering a growth mindset
can empower students to view challenges as
opportunities for improvement, reducing the fear of
failure often associated with math. Techniques to
manage math anxiety, such as relaxation, exercises and
supportive peer groups can create a more conducive
learning  environment.  Personalized  learning
approaches that cater to individual learning styles and
challenges can also make mathematics more accessible
and engaging. Environmentally, creating a supportive
learning atmosphere that encourages exploration and
values effort over innate ability can significantly
enhance student engagement and success in
mathematics. Involving parents in educational
processes and ensuring equal access to learning
resources like textbooks and technology are critical for
providing a supportive learning framework. By
integrating  strategies across these biological,
psychological, and environmental dimensions,
educators can not only improve math performance but
also foster a supportive educational ecosystem that
nurtures all aspects of student development. This
comprehensive approach not only raises academic
achievement but also equips students with the
resilience and skills necessary to apply mathematical
concepts to real-world situations.

The model also depicts that the psychological
and psychosocial skills of students are strongly
associated with each other. This implies that students
with high psychological skills also have high
psychosocial abilities (Bandura 1997; Renninger and
Hidi 2011), and both these attributes can enhance
students' mathematics performance (Di Martino and
Zan 2011). It is reasonable to claim that improving the
psychological abilities of students can also enhance
their psychosocial capacities (Renninger and Hidi
2011), which can lead to overall improvement in their
mathematics  performance (Zimmerman 2000).
However, the model also reveals that psychosocial and
physiological factors were somewhat related to each
other. According to Robertson et al. (2015), a
significant association exists between psychosocial
elements like math interest and math anxiety and
physiological factors like nutrition, wellness, and well-
being. These factors can impact a person’s attitude and
interest in mathematics, among other topics. This
means that students' psychosocial abilities go along
with their physiological status, which is consistent with
Waller (2014) who showed that people with strong
physiological attributes also have strong psychosocial
capacities.

Increasing students' mathematics
performance is a central discussion among
mathematics researchers and educators. With the
declining performances of students in mathematics,
which leads to struggling performance in Filipino
licensure examinations (Gabasa and Raquefio 2021),
this study suggests another approach to addressing the
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problem. This study offers new insights into how to
collectively and holistically address students’
mathematics performance. Accordingly, educators
must reduce students' math anxiety and increase their
interest in the subject because these greatly contribute
to their academic performance (Bacsal et al. 2022).
Zhang et al. (2019) discovered that math anxiety
negatively impacts academic performance, particularly
in students with a poor interest in mathematics. The
researchers concluded that reducing arithmetic fear
and improving students' enthusiasm for mathematics
could improve academic performance significantly.
This study emphasizes the necessity of addressing
math anxiety and interest to improve children's
academic performance. Drigas and Pappas (2015)
discovered that using math games in the classroom can
raise students' interest and motivation in mathematics,
leading to higher academic achievement. Enjoyable
and engaging activities, such as math games, can help
alleviate math anxiety and boost students' enthusiasm
(Di Martino and Zan 2011).

Students' mathematics anxiety impacts their
wellness and well-being, which has the greater
contributory factor of physiological factors. Wang et al.
(2015) discovered that math anxiety is connected with
greater physiological arousal. These physiological
responses can result in stress-related health problems,
severely impacting students' wellness and well-being.
Another study by Hill et al. (2016) discovered that
math anxiety is associated with poorer cognitive
flexibility and greater rumination. These cognitive
aspects can contribute to negative thoughts and
sentiments, such as self-doubt, as well as mental health
issues, like sadness and anxiety, which can negatively
impact students' wellness and well-being (Renninger
and Hidi 2011).

Strengthening students' psychosocial abilities
requires good physiological capacity. Marsigliante et
al. (2023) discovered a clear association between
physiological capability and the development of
psychosocial abilities among students. Students with
higher levels of physical fitness had stronger
psychosocial qualities, such as high math interest and
low math anxiety (Robertson et al. 2015). Physical
fitness and psychosocial talents were mutually
reinforcing because regular exercise improves
physiological capacity, which improves psychosocial
abilities (Waller 2014).

Several types of research have revealed that
physical fitness is favorably related to students'
psychosocial ability. Lubans et al. (2016) discovered,
for example, that school-based physical exercise
interventions improved children's psychosocial
qualities such as self-esteem, resilience, and social
competence. Ghrouz et al. (2019) discovered that
regular exercise was connected with decreased feelings
of depression and anxiety in students. Overall, these
data indicate a substantial link between physiological
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capacity and the development of psychosocial
capacities among students. Educators and parents can
help students develop crucial psychosocial skills and
traits by fostering physical fitness and supporting
frequent exercise.

This study found a structural model of
students' mathematics performance concerning
physiological, psychological and psychosocial factors.
The model depicts that students' mathematics
performance is directly influenced by physiological
factors (nutritional status, wellness, and well-being)
and psychosocial abilities (math anxiety and math
interest), but is inversely proportional to the
psychological attributes of students (self-efficacy and
attitudes towards mathematics). These findings
suggest that a holistic approach to education reform is
necessary—one that considers the physical, emotional,
and psychological well-being of students as integral to
mathematics success. Educational policies and
practices should not only focus on the mathematics
curriculum but also integrate support mechanisms that
address the broader health and emotional needs of
students. Schools could implement programs that
integrate mental health services, nutritional counseling,
and physical health activities into the regular
mathematics curriculum, aimed at optimizing each
student's potential for mathematics learning.

Overall, the structural model of this study
highlights the multifaceted nature of factors affecting
educational  outcomes more  particularly  in
mathematics and suggests that effective educational
interventions need to be comprehensive, addressing
more than just academic skills. This approach could
help create a more supportive educational environment
that promotes well-being and academic excellence in
mathematics to boost the performance of secondary
education students majoring in mathematics in their
upcoming licensure examination for teachers.

The study considered only three latent
variables, namely psychological (self-efficacy and
attitudes  towards  mathematics), physiological
(nutritional status and wellness and well-being), and
psychosaocial (math anxiety and math interest) factors.
A study in the future is suggested to consider more
latent and measured variables to make it more holistic
and encompassing.

FUNDING
This paper is a patriotic paper. Hence, there is

no funding source except the author’s personal fund
during data collection and other related expenses.

ETHICAL CONSIDERATIONS

This study first secured ethical clearance from
the Ethics Office of Davao Oriental State University

The Palawan Scientist, 17(1): 8-17
© 2025, Western Philippines University

15

before data collection. Respondents of the study are all
of legal age because they are students of tertiary
schools from selected institutions in Mindanao,
Philippines. They were asked for consent to become
respondents to the study. If anyone refused to become
a respondent, they would not be given a survey
questionnaire. The research questionnaire was given to
them at their convenience, and they were also given the
leverage of time to respond to it.

DECLARATION OF COMPETING INTEREST

The author declares no conflict of interest.

ACKNOWLEDGMENTS

The author would like to thank the
Commission of Higher Education for the K-12
Scholarship Program and Davao Oriental State
University. He also deeply appreciates the anonymous
referees who helped improved this paper.

REFERENCES

Acharya BR. 2017. Factors affecting difficulties in learning
mathematics by mathematics learners. International Journal
of Elementary Education, 6(2): 8-15.
https://doi.org/10.11648/j.ijeedu.20170602

Amanonce JCT and Maramag AM. 2020. Licensure examination
performance and academic achievement of teacher
education graduates. International Journal of Evaluation and
Research in Education, 9(3): 510-516.
https://doi.org/10.11591/ijere.v9i3.20614

Bacsal ED, Ibafiez ED and Pentang JT. 2022. Jigsaw strategy:
strengthening achievement and interest in mathematics
among elementary pre-service teachers. The Palawan
Scientist, 14(1): 35-42.

Baker SR. 2004. Intrinsic, extrinsic, and motivational orientations:
their role in university adjustment, stress, well-being, and
subsequent academic performance. Current Psychology,
23(3): 189-202. https://doi.org/10.1007/s12144-004-1019-9

Bakker A, Cai J and Zenger L. 2021. Future themes of mathematics
education research: an international survey before and
during the pandemic. Educational Studies in Mathematics,
107(1): 1-24. https://doi.org/10.1007/510649-021-10049-w

Bandura A. 1997. Self efficacy: The exercise of control. New York:
Freemanand Company. 522pp.

Banerjee PA. 2016. A systematic review of factors linked to poor
academic performance of disadvantaged students in science
and maths in schools. Cogent Education, 3(1): 1-17.
https://doi.org/10.1080/2331186X.2016.1178441

Beilock SL, Gunderson EA, Ramirez G and Levine SC. 2010.
Female teachers” math anxiety affects girls’ math
achievement. Proceedings of the National Academy of
Sciences, 107(5): 1860-1863.
https://doi.org/10.1073/pnas.0910967107

Bernardo ABI. 2021. Socioeconomic status moderates the
relationship between growth mindset and learning in
mathematics and science: evidence from Programme for
International Student Achievement 2018 Philippine data.
International Journal of School and Educational Psychology,
9(2): 208-222.
https://doi.org/10.1080/21683603.2020.1832635



https://doi.org/10.11648/j.ijeedu.20170602
https://doi.org/10.11591/ijere.v9i3.20614
https://doi.org/10.1007/s12144-004-1019-9
https://doi.org/10.1007/s10649-021-10049-w
https://doi.org/10.1080/2331186X.2016.1178441
https://doi.org/10.1073/pnas.0910967107
https://doi.org/10.1080/21683603.2020.1832635

Susada: 4 structural model of college students’ mathematics performance

Breslow L, Pritchard DE, DeBoer J, Stump GS, Ho AD and Seaton
DT. 2013. Studying learning in the worldwide classroom
research into edX's first Massive Open Online Courses.
Research and Practice in Assessment, 8(1): 13-25.

Bronfenbrenner U. 1979. The ecology of human development:
Experiments by nature and design. Harvard University Press.

Bronfenbrenner U and Ceci SJ. 1994. Nature-nurture

reconceptualized in developmental perspective: A

bioecological model. Psychological Review, 101(4): 568-

586.

(Commission on Higher Education). 2017. Policies,

standards and guidelines for bachelor of secondary

education. https://ched.gov.ph/wp-
content/uploads/2017/11/CMO-No.-75-s.-2017.pdf.

Accessed on 21 March 2024

Di Martino P and Zan R. 2011. Attitude towards mathematics: a
bridge between beliefs and emotions. ZDM Mathematics
Education, 43(4): 471-482. https://doi.org/10.1007/s11858-
011-0309-6

Drigas AS and Pappas MA. 2015. On line and other game-based
learning for mathematics. International Journal of Online
Engineering, 11(4): 62-67.
http://dx.doi.org/10.3991/ijoe.v11i4.4742

Florence MD, Asbridge M and Veugelers PJ. 2008. Diet quality and
academic performance. Journal of School Health, 78(4):
209-215. https://doi.org/10.1111/].1746-
1561.2008.00288.x

Gabasa MG and Raquefio AR. 2021. Predicting performance of
graduates in the licensure examination through path analysis
toward curriculum improvement. International Journal of
Advance Study and Research Work, 4(1): 11-19.
https://doi.org/10.5281/zenodo.4459829

Ghrouz AK, Noohu MM, Dilshad MM, Warren DS, BaHammam AS
and Pandi SRP. 2019. Physical activity and sleep quality in
relation to mental health among college students. Sleep and
Breathing, 23(1): 627-634. https://doi.org/10.1007/s11325-
019-01780-z

Hauge KH and Barwell R. 2017. Post-normal science and
mathematics education in uncertain times: educating future
citizens for extended peer communities. Futures, 91(1): 25-
34. https://doi.org/10.1016/j.futures.2016.11.013

Hill F, Mammarella IC, Devine A, Caviola S, Passolunghi MC and
Sziics D. 2016. Maths anxiety in primary and secondary
school students: gender differences, developmental changes
and anxiety specificity. Learning and Individual Differences,
48(1): 45-53. https://doi.org/10.1016/j.lindif.2016.02.006

Jett CC. 2019. Mathematical persistence among four African
American male graduate students: a critical race analysis of
their experiences. Journal for Research in Mathematics
Education, 50(3): 31-40.
https://doi.org/10.5951/jresematheduc.50.3.0311

Kerr JQ, Hess DJ, Smith CM and Hadfield MG. 2018. Recognizing
and reducing barriers to science and math education and
science, technology, engineering, and mathematics careers
for native Hawaiians and Pacific Islanders. Cell Biology
Education Life Sciences Education, 17(4): 1-10.
https://doi.org/10.1187/cbe.18-06-0091

Kline RB. 2015. Principles and Practice of Structural Equation
Modeling (4th ed.). New York: Guilford Press. 14pp.

Lodico MG, Spaulding DT and Voegtle KH. 2010. Methods in
Educational Research: From Theory to Practice. Jossey
Bass: A Wiley Imprint, San Francisco, California, USA.
155pp.

Lubans DR, Smith JJ, Morgan PJ, Beauchamp MR, Miller A,
Lonsdale C, Parker P and Dally K. 2016. Mediators of
psychological well-being in adolescent boys. Journal of
Adolescent Health, 58(2): 230-236.
https://doi.org/10.1016/j.jadohealth.2015.10.010

Marsigliante S, Gomez ML and Muscella A. 2023. A. Effects on
children’s physical and mental well-being of a physical-
activity-based school intervention program: a randomized
study. International Journal of Environmental Research and

CHED

The Palawan Scientist, 17(1): 8-17
© 2025, Western Philippines University

16

Public Health, 20(3):

https://doi.org/10.3390/ijerph20031927
Science Foundation. 2013. Mathematics Education.

https://www.nsf.gov/funding/pgm_list.jsp?org=DRL &ord=

rent. Accessed on 01 March 2024.

OECD (Organization for Economic Cooperation and Development).
2016. What is PISA. https://www.oecd.org/pisa/. Accessed
on 01 March 2024

Orale RL and Uy MEA. 2018. When the spiral is broken: problem
analysis in the implementation of spiral progression
approach in teaching mathematics. Journal of Academic
Research, 3(3): 14-24.

Pantolla HG, Bunag ES and Padilla CM. 2016. Likelihood
estimation of passing the Licensure Examination for
Teachers (LET) using multivariate method. Journal of
International ~ Scholars ~ Conference-Education/Social
Sciences, 1(2): 174-184.

PISA (Programme for International Student Assessment). 2022.
PISA results 2022. https://www.oecd.org/publication/pisa-
2022-results/ . Accessed on 01 March 2024

PRC (Professional Regulatory Commission). 2022. Licensure
Examination for Teachers — Secondary Level of March
2022 result.
https://drive.google.com/file/d/15eudAovkSCKUQZyTKp
94kMLKSnDPi2-h/view. Accessed on 21 March 2024

Renninger KA and Hidi S. 2011. The power of interest for
motivation and  engagement.  Routledge.  64pp.
https://doi.org/10.4324/9781315771045

Robertson T, Benzeval M, Whitley E and Popham F. 2015. The role
of material, psychosocial and behavioral factors in
mediating the association between socioeconomic position
and allostatic load (measured by cardiovascular, metabolic
and inflammatory markers). Brain, Behavior, and Immunity,
45(1): 41-49. https://doi.org/10.1016/j.bbi.2014.10.005

Schunk DH. 1995. Self-efficacy and education and instruction. In:
Maddux JE (ed). self-Efficacy, adaptation, and adjustment.
The Plenum Series in Social/Clinical Psychology. New
York, NY: Plenum Press, pp. 281.
https://doi.org/10.1007/978-1-4419-6868-5_10

Slaughter JB, Tao Y and Pearson Jr W (eds). 2015. Changing the
face of engineering: the African American experience.
Johns Hopkins University Press. 165pp.

Susada BL. 2018. A students' preference on mathematics classroom
using conjoint analysis. Asian Journal of Multidisciplinary
Studies, 1(1): 87-95.

Susada BL and Baquiano MJ. 2015. Social representations of
mathematics. Transcendence Research Journal, 1(1): 20-25.

Thomson S, De Bortoli L, Underwood C and Schmid M. 2019.
Programme for International Student Achievement 2018:
Reporting  Australia’s  results. Volume I student
performance. https://research.acer.edu.au/ozpisa/35/.
Accessed on 01 March 2023.

TIMSS (Trends in International Mathematics and Science Study in
the United States of America). 2019. TIMSS 2019 U.S.
Highlights Web Report.
https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=202102
1. Accessed on 01 March 2023

Waller E. 2014. The price of love: the selected works of Colin
Murray Parkes. Routledge Taylor and Francis Group, New
York, USA, pp. 90-104.
https://doi.org/10.1177/0030222816642

Wang X. 2013. Why students choose STEM majors: motivation,
high school learning, and postsecondary context of support.
American Educational Research Journal, 50(5): 1081-1121.
https://doi.org/10.3102/0002831213488622

Wang Z, Lukowski SL, Hart SA, Lyons IM, Thompson LA, Kovas
Y and Petrill SA. 2015. Is math anxiety always bad for math
learning? The role of math motivation. Psychological
Science, 26(12): 1863-1876.
https://doi.org/10.1177/0956797615602471

Zhang J, Zhao N and Kong QP. 2019. The relationship between math
anxiety and math performance: a meta-analytic

1-16.

National



https://ched.gov.ph/wp-content/uploads/2017/11/CMO-No.-75-s.-2017.pdf
https://ched.gov.ph/wp-content/uploads/2017/11/CMO-No.-75-s.-2017.pdf
https://doi.org/10.1007/s11858-011-0309-6
https://doi.org/10.1007/s11858-011-0309-6
http://dx.doi.org/10.3991/ijoe.v11i4.4742
https://doi.org/10.1111/j.1746-1561.2008.00288.x
https://doi.org/10.1111/j.1746-1561.2008.00288.x
https://doi.org/10.5281/zenodo.4459829
https://doi.org/10.1007/s11325-019-01780-z
https://doi.org/10.1007/s11325-019-01780-z
https://doi.org/10.1016/j.futures.2016.11.013
https://doi.org/10.1016/j.lindif.2016.02.006
https://doi.org/10.5951/jresematheduc.50.3.0311
https://doi.org/10.1187/cbe.18-06-0091
https://doi.org/10.1016/j.jadohealth.2015.10.010
https://doi.org/10.3390/ijerph20031927
https://www.nsf.gov/funding/pgm_list.jsp?org=DRL&ord=rcnt
https://www.nsf.gov/funding/pgm_list.jsp?org=DRL&ord=rcnt
https://www.oecd.org/pisa/
https://www.oecd.org/publication/pisa-2022-results/
https://www.oecd.org/publication/pisa-2022-results/
https://drive.google.com/file/d/15eudAovkSCKUQZyTKp94kMLKSnDPi2-h/view
https://drive.google.com/file/d/15eudAovkSCKUQZyTKp94kMLKSnDPi2-h/view
https://doi.org/10.4324/9781315771045
https://doi.org/10.1016/j.bbi.2014.10.005
https://doi.org/10.1007/978-1-4419-6868-5_10
https://research.acer.edu.au/ozpisa/35/
https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2021021
https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2021021
https://doi.org/10.1177/00302228166423
https://doi.org/10.3102/0002831213488622
https://doi.org/10.1177/0956797615602471

Susada: 4 structural model of college students’ mathematics performance

investigation. Frontiers in Psychology, 10(1): 1-17. 43(2): 183-200.
https://doi.org/10.3389/fpsyg.2019.01613 https://doi.org/10.1080/0309877X.2017.1357071

Zientek LR, Fong CJ and Phelps JM. 2019. Sources of self-efficacy Zimmerman BJ. 2000. Self-efficacy: an essential motive to learn.
of community college students enrolled in developmental Contemporary Educational Psychology, 25(1): 82-91.
mathematics. Journal of Further and Higher Education, https://doi.org/10.1006/ceps.1999.1016

The Palawan Scientist, 17(1): 8-17
© 2025, Western Philippines University

17


https://doi.org/10.3389/fpsyg.2019.01613
https://doi.org/10.1080/0309877X.2017.1357071
https://doi.org/10.1006/ceps.1999.1016

