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Abstract

The study of attitudes toward mathematics has become a significant concern for scholars across various cultural
contexts and educational settings. While further research is needed on teacher education students who do not
specialize in mathematics, understanding their attitudes is crucial, as it may significantly influence their success in the
subject. This study examined the attitudes toward mathematics among non-mathematics major teacher education
students, focusing on enjoyment, motivation, self-confidence, perceived value, and mathematics achievement. This
study was conducted at a government-run higher education institution in Leyte, the Philippines. Utilizing a quantitative
approach, this study employed surveys as the primary tool, following descriptive and correlational designs. The study
involved 244 students selected through stratified random sampling, followed by a simple random sampling technique.
Adopted Attitudes toward Mathematics Inventory (ATMI) and secondary data on students’ mathematics achievement
were used to analyse the associations between the study variables. The results revealed that while students generally
exhibited slightly favourable attitudes regarding enjoyment and motivation in mathematics, their self-confidence was
notably low. Despite this, they recognized the subject's value and demonstrated a generally good level of mathematical
achievement. The result of the analyses also indicated significant yet weak positive associations between enjoyment
[rs=0.245, p<.001], motivation [rs=0.214, p<.001], and value [rs=0.164, p=.010] with mathematics achievement, while
self-confidence was not significantly related to mathematics outcomes [rs=-0.088, p=.173]. These weak associations
suggest that other factors beyond attitude play a more significant role in shaping students' mathematics achievement,
necessitating further exploration to confirm the results.
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Introduction

Mathematics  constitutes a  fundamental fields of interest or expertise (3). As a result, their

component of the teacher education curriculum,
particularly for students undertaking studies in
various disciplines, regardless of whether or not
they are majoring in mathematics. It assists
students in enhancing their critical thinking skills
and problem-solving abilities, which may be
applied in several scientific fields (1). However,
many students often perceive mathematics as a
challenging and daunting subject. One study also
noted that students, especially those not majoring
in mathematics, view the subject as tedious, which
decreases their motivation and engagement (2). In
the same way, non-mathematics teacher education
students found it challenging to understand the
relevance of required mathematics courses to their

negative perceptions and lack of motivation may
lead to lower confidence and achievement in
mathematics, further reinforcing their
apprehension toward the subject (4-6). In a
particular teacher education school in the
Philippines, it was observed that non-mathematics
majors often view mathematics as complex, which
contributes to increased stress during their
studies. More specifically, when the terms
"Algebra", "Calculus”, "Geometry", "Trigonometry”
, or "Mathematics" in general are mentioned, many
students find these areas to be challenging or
demanding. Consequently, gaining insights into
students' perceptions of mathematics is essential,
as it can significantly influence their engagement,
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motivation, and mathematics achievement. Several
studies reported that students' attitudes toward
mathematics impact their ability to
mathematical problems (7-9). Nonetheless, as
students advance in their education, their attitudes

solve

toward mathematics often become
unfavorable, leading to a decline in their overall
enjoyment of the subject (10-12). This shift in
attitude may impede students' willingness to
engage with the complexities of mathematics,
subsequently affecting their academic outcomes.
Furthermore, previous studies have demonstrated
that students’ attitudes toward mathematics
significantly their
performance (13-16). Identifying these attitudes
early is essential to mitigating the development of
negative perceptions that may hinder learning
outcomes. Studies conducted across diverse
educational settings have examined the factors
shaping students’ perspectives on mathematics,
highlighting the role of course level, instructor
quality, and resource availability in shaping
attitudes (17-20). Additionally,
attitudinal challenges, low motivation levels, socio-
emotional factors, and external influences
contribute to undesirable perceptions of
mathematics among students and affect their
attitudes toward the subject (21-22).

Recent international research also supports the
urgent need to understand the experiences of non-
mathematics majors, who often struggle with

more

influence scholastic

unresolved

mathematics anxiety and low perceived
competence (23-25). Despite growing global
interest, studies remain limited in contextualizing
these challenges within the Philippine setting.
Locally, the Philippine National Achievement Test
(NAT) and international assessments like PISA
reflect underperformance in mathematics among
with

curriculum

Filipino students, attitudes, teacher
preparedness, alignment
identified as contributing factors (26-28). In rural
and government-run higher education institutions,

particularly in the Philippines’ Leyte province,

and

non-mathematics majors often exhibit increased
levels of stress and disengagement in mathematics
subjects, further emphasizing the need for
evidence-based strategies to address this issue.

Indeed, mathematics is a practical discipline that
everyday

professional pursuits
cornerstone of various scientific fields. Despite its

shapes decision-making and

while serving as a
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fundamental importance, many students,
particularly those not specializing in mathematics,
often show little interest in the subject, perceiving
it as abstract or irrelevant. This perception may
contribute to their reluctance to
mathematics as a field of specialization. Although
several studies have explored student attitudes in
general, there is still a notable knowledge gap in
examining the mathematics attitudes of non-
mathematics major teacher education students
and how these relate to their achievement in
mathematics. Most existing literature focuses on
math majors, secondary students, or general
college populations. Thus, there is insufficient
understanding of how non-mathematics majors
perceive and perform in mathematics, especially in
the Philippine context. This study seeks to address
this gap by examining how attitudes, specifically
concerning  enjoyment, motivation,  self-
confidence, and perceived value, influence
mathematics achievement within this particular
population.

In light of the rationale presented, this study
examined the attitudes and achievements in
among non-mathematics major
teacher education students at a government-run
higher education institution in Leyte, Philippines.
Specifically, it aimed to assess the extent of

pursue

mathematics

students' attitudes toward mathematics in terms
of enjoyment, motivation, self-confidence, and
perceived value; determine their mathematics
the
between their attitudes and achievement
mathematics. Building on the existing literature
and empirical evidence, some presenting mixed or

achievement; and analyze associations

in

inconclusive findings, this study postulates
significant associations between the study
variables.

The findings of this study are expected to assist
various stakeholders in education, particularly
those involved in curriculum development,
instructional strategies, and teacher training. For
educators, understanding non-mathematics major
students’ attitudes toward mathematics can
provide insights into creating a more engaging and
supportive learning environment, ultimately
improving student motivation and achievement.
Teacher education institutions can use the results
to refine their mathematics courses, ensuring they
address common misconceptions and learning
difficulties non-mathematics

from majors.
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Additionally, policymakers and curriculum
developers may find the study beneficial for
designing more effective pedagogical approaches
that promote positive attitudes toward
mathematics, even among students who do not
specialize in the field. The students may also
benefit from recognizing how their attitudes
impact their mathematical performance. This
study asserts that students' attitudes toward
mathematics, specifically  in
motivation, self-confidence, and perceived value,
play a crucial role in enhancing their academic

outcomes.

Theoretical Grounding

This present study is theoretically anchored on
Ajzen’s Theory of Planned Behavior (TPB), which
suggests that an individual's actions are shaped by
their attitudes toward the behavior, subjective
norms, and perceived behavioral control (29). This
theory extends the Theory of Reasoned Action by
incorporating perceived behavioral control, which
accounts for external and internal constraints on
behavior. TPB posits that an individual's behavior
is influenced by three key components: attitudes
(beliefs about the behavior and its consequences),
subjective norms (perceived social pressures), and
perceived behavioral control (confidence in one's
ability to perform the behavior). TPB provides a
firm theoretical grounding since this study
attitudes,
motivation, and perceived value of mathematics

enjoyment,

examines students' self-confidence,
concerning their achievement.

In the context of this study, students' attitudes
toward mathematics (enjoyment, motivation, self-
confidence, and value) align with the attitude
component of TPB, influencing their intention to
engage with the subject. Motivation and self-
confidence can be linked to perceived behavioral
control, as students who believe they can succeed
in mathematics are likelier to perform well.
Additionally, subjective norms, such as peer and
shape
perceptions of mathematics and their willingness
to persist despite challenges. Using TPB as a
framework, this study examines how these
psychological factors contribute to students'
academic outcomes in mathematics, emphasizing

instructor influence, may students'

the need for practical strategies to strengthen self-
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confidence and motivation to enhance academic
success.

Methodology

Research Design

This study incorporated surveys as the primary
tool, following descriptive and correlational
designs. The descriptive design was used to depict
the extent of the students’ attitudes toward
mathematics  regarding their  enjoyment,
motivation, self-confidence, value, and
mathematics achievement. In this study’s context,
descriptive designs are particularly effective in
capturing the nuances of students’ mathematics
attitudes and facilitating a comprehensive
understanding of how enjoyment, motivation, self-
confidence, and value influence achievement in
mathematics. Meanwhile, the correlational design
was utilized to analyze the associations between
the students’ attitudes and achievement in
mathematics.

Selection and Study Setting

The study was conducted at a teacher education
department of a government-run higher education
institution in Leyte, the Philippines. Using
Cochran’s formula, two hundred forty-four [244]
first-year teacher education students enrolled in
non-mathematics major programs were selected
as study respondents. This study focused on first-
year non-mathematics majors to examine their
initial attitudes toward mathematics as they are in
the foundational stage of their teacher education
journey. Understanding their perspectives at this
stage is crucial, as early interventions can help
encourage more positive attitudes and enhance
their academic achievement in the subject.
Further, we used a stratified random sampling
technique to ensure that the sample accurately
reflected the diversity of non-mathematics major
teacher education students enrolled in a public
higher education institution in Leyte, Philippines.
Stratification was based on the academic program
or field of specialization, as also presented in Table
1, which served as the basis for dividing the
population into distinct subgroups or strata. It
ensured that each program was proportionally
represented in the sample, reducing selection bias
and enhancing the generalizability of findings
(30,31).
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Table 1: Profiles of Non-Mathematics Major Teacher Education Students

Profiles Category f (n=244) Percent (%)
18 years old 74 30.33
19 years old 105 43.03
20 years old 33 13.52
Age
21 years old 13 5.33
22 years old 9 3.69
> 23 years old 10 4.10
Sex Male 54 22.13
Female 190 77.87
Bachelor of Secondary Education Major in Science 33 13.52
Bachelor of Culture and Arts Education 16 6.56
Bachelor of Physical Education 41 16.80
Bachelor of Elementary Education 64 26.23
Program . . .
BTVTEd major in Garments, Fashion and Design 12 4.92
BTVTEd major in Food and Service Management 14 5.74
BTLEd major in Industrial Arts 37 15.16
BTLEd major in Home Economics 27 11.07

Note: BTVTEd= Bachelor of Technical-Vocational Teacher Education; BTLEd= Bachelor of Technology and Livelihood Education

Once stratification was completed by academic
program, the proportional allocation was applied.
The number of respondents selected from each
stratum was determined based on the size of the
student population in that program relative to the
total population of non-mathematics major
students. Within each stratum, simple random
sampling was employed to select individual
participants. A list of enrolled students in each
program was obtained from the registrar’s office,
and a random number generator was used to
identify respondents, ensuring equal chances of
selection and minimizing bias.

The samples collected from various
programs, namely: of Secondary
Education Major in Science [33], Bachelor of
Culture and Arts Education [16], Bachelor of
Physical Education [41], Bachelor of Elementary

were
Bachelor

Education [64], Bachelor of Technical-Vocational
Teacher Education major in Garments, Fashion and
Design [12], Bachelor of Technical-Vocational
Teacher Education major in Food and Service
Management [14], and Bachelor of Technology and
Livelihood Education major in Industrial Arts [37]
and Bachelor of Technology and Livelihood
Education major in Home Economics [27].
Instrumentations

A short form of the Attitudes toward Mathematics
Inventory (ATMI) was adopted to assess the extent
of the students' attitudes toward mathematics
(32). The short ATMI comprised 19 statements
divided into four constructs: enjoyment [5

487

statements], motivation [4], self-confidence [5],
and value [5]. Sample statements include, for
enjoyment, "l have usually enjoyed studying
mathematics in school”; for motivation, "I am
willing to take more than the required amount of
mathematics"; for self-confidence, "I feel a sense of
insecurity when attempting mathematics"; and for
value, "College mathematics lessons would be very
helpful no matter what I decide to study in the
future." Responses were measured on a five-point
Likert scale: 1 Strongly Disagree (SD), 2
Disagree (D), 3 = Neither Agree nor Disagree
(NAD), 4 = Agree (A), and 5 = Strongly Agree (SA),
which were then qualitatively interpreted within
this study’s context as 1 = Very Unfavorable (VU),
2 = Unfavorable (U), 3 = Slightly Favorable (SF), 4
= Favorable (F), and 5 = Very Favorable (VF).

To ensure cultural relevance and clarity, three

professionals in mathematics education and
educational psychology subjected the instrument
to expert validation. The experts reviewed the
items for clarity, relevance, and alignment with the
intended constructs. Based on their feedback,
minor modifications were made to improve
phrasing and contextual suitability without
altering the original meaning of the
Following expert validation, the instrument was
pilot-tested among non-sampled 30 first-year

students enrolled in Bachelor of Arts in English

items.

Language and Bachelor of Arts in Filipino

programs at the same institution. No substantial
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semantic issues emerged during the pilot test,
indicating strong face validity for the local context.
Cronbach's alpha coefficients were calculated to
determine the instrument's reliability. The results
showed good internal consistency for enjoyment
[a = 0.827], Self-Confidence [a = 0.805], and value
[ 0.873], whereas motivation [a 0.749]
indicated acceptable internal consistency. The
overall Cronbach's alpha value across the four
constructs 0.779, reflecting acceptable
internal consistency. In addition, the students’
mathematics achievement was determined using
the university’s grading system, which categorized
achievement levels as follows: Excellent [1.0-1.4],
Superior [1.5-1.9], Very Good [2.0-2.4], Good [2.5-
2.9], Passed [3.0], Conditional Failure [3.1-4.0],
and Failure [4.1-5.0]. The study also collected
student profile data, including age, sex, and
program.

Data Collection and Ethical

Considerations

This study adhered to ethical standards to protect
the students' rights, maintain data confidentiality,
and uphold the integrity of the research process.
Before data collection, we obtained written
authorization from the college dean and the head
of the institution to conduct the study. Informed
consent was also secured from each non-

was

mathematics major teacher education student
participating in the survey, ensuring -ethical
compliance and voluntary participation. The
consent form clearly outlined the study's nature
and objectives, detailing students’ rights, including
their right to withdraw at any time without
penalty. Data collection for the ATMI was
conducted through face-to-face sessions to ensure
clarity and engagement and to create a more
interactive environment, encouraging students to
reflect on their attitudes toward mathematics and
allowing ample time [15 to 20 minutes] for
thoughtful survey completion.

Meanwhile, we obtained the necessary approval to
collect data on the students’ mathematics
achievement the
education department. All data obtained for this

study were securely stored in an encrypted,

from institution's teacher

password-protected directory accessible only to
the researchers, ensuring the confidentiality and
security of the data. Data collection occurred
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during the second semester of the 2023-2024
academic years.

Data Analysis

The collected data on mathematics attitudes and
achievement were presented in tabular and textual
formats. Descriptive measures,
including frequency counts, percentages, medians,
mean, and standard deviations, determined the

statistical

extent of the students’ attitudes toward
mathematics and their achievement. The
Spearman rank correlation coefficient was

employed to examine the associations between
students' attitudes toward mathematics and their
achievement. This
deemed appropriate because the attitude scores
were derived from ordinal Likert-scale items.
Spearman's rho measures the strength and
direction of monotonic relationships between the
study variables without requiring normality or
interval scaling assumptions. Data analysis was
conducted using MS Excel and JAMOVI statistical
software.

non-parametric test was

Results and Discussion
Attitudes toward Mathematics among
Non-Mathematics Major Teacher

Education Students

Table 2 revealed that non-mathematics major
teacher education students generally exhibited
slightly favorable attitudes toward mathematics
regarding enjoyment [50.40%] and motivation
[49.20%], with median scores of 3 in both
categories. This suggests that while they do not
strongly dislike mathematics, their enthusiasm
and engagement with the subject remain slightly
favorable. In contrast, their self-confidence was
notably lower, as indicated by the high percentage
of unfavorable [38.50%] and very unfavorable
[11.50%] responses, resulting in a median score 2.
This lack of confidence may hinder their
achievement, as previous studies suggest that self-
efficacy is a key determinant of success in
mathematics (33-35). Nonetheless, students
overwhelmingly recognized the value of
mathematics, with 46.70% reporting favorable
and 38.10% very favorable attitudes, underscoring
their awareness of its relevance despite their
struggles in other areas.
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Table 2: The Extent of Mathematics Attitudes in Terms of Enjoyment, Motivation, Self-Confidence, and

Value among Students

Level Enjoyment Motivation Self-Confidence Value
F % F % F % F %
Very Favorable 13 5.33 9 3.69 8 3.28 93 38.11
Favorable 62 25.41 79 32.38 20 8.20 114 46.72
Slightly Favorable 123 50.41 120 49.18 94 38.52 34 13.93
Unfavorable 38 15.57 31 12.70 94 38.52 3 1.23
Very Unfavorable 8 3.28 5 2.05 28 11.48 0 0.00

Note: N=244; Median Values (Mdn): Mdn (Enjoyment)= 3 (SF); Mdn (Motivation)= 3 (SF); Mdn (Self-Confidence) = 2 (U); Mdn (Value)=

4V)

Although students recognize the importance of
mathematics, their diminished self-confidence
may be a significant barrier to their achievement.
Mathematics educators could leverage students’
awareness of the discipline's value by integrating
real-life applications, active learning strategies,
and confidence-building exercises, including
scaffolding and peer support (36, 37). Addressing
the self-confidence deficit could promote positive
attitudes, enhancing students' engagement and
success in mathematics.

Consistent with the results of this present study,
one study asserted that student motivation is
significantly linked to perceptions of teaching
practices and the availability of study resources
(38). This link may result from students
demonstrating a slightly higher level of motivation,
which aligns with their generally positive views on
the teaching practices in mathematics and the
resources available at their educational
institutions. Furthermore, more motivated
students will likely experience greater satisfaction
with these elements, improving their learning
conditions. While this level of motivation is
encouraging, it highlights the importance of
maintaining high-quality teaching practices and
providing adequate resources to sustain and
further
mathematics.

Further, the results regarding the favorable level of
the value of mathematics support previous studies,
indicating that students who recognize the

enhance student motivation in

necessity of studying mathematics are more likely

to engage with the subject (39-41). A high value
placed on learning mathematics implies that
students view the subject as essential and relevant,
which may contribute to increased motivation and
effort in their studies. This favorable perception is
critical, as it encourages a productive learning
environment and enhances overall academic
achievement Therefore, the
significant value students attribute to learning
mathematics highlights the need for continued
emphasis on the importance and relevance of the
subject to sustain and further -cultivate this
positive attitude toward mathematics.

Mathematics Achievement among Non-
Mathematics Major Teacher Education
Students

Table 3 illustrates the distribution of students’
mathematics achievement ratings, showing that a

in mathematics.

majority exhibited good to superior performance.
A proportion of students [27%] received ratings in
the 2.5-2.9 range (Good), followed by 21.30% in
the 2.0-2.4 category (Very Good) and 18.90% in
the 1.5-1.9 range (Superior). Despite not majoring
in mathematics, most students exhibit a competent
grasp of mathematical skills essential for their
academic advancement and future professional
endeavors. Additionally, 7.40%
"Excellent" rating, indicating a small yet notable
group of high achievers. Conversely, 8.20% of
students received a "Passed" rating [3.0], while
17.20% fell into the "Conditional Failure" category
[3.1-4.0].

attained an

Table 3: Distribution of the Students' Mathematics Achievement Rating

Rating Frequency Percent (%) Qualitative Equivalent
1.0-14 18 7.40 Excellent

1.5-19 46 18.90 Superior

20-24 52 21.30 Very Good

25-29 66 27.00 Good

3.0 20 8.20 Passed
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17.20 Conditional Failure

- Failure

Note: N=244; Mean Grade = 2.5 (Good); Std. Dev. = 0.679

Interestingly, no students received outright failure
ratings [4.1-5.0]. The calculated mean grade of 2.5
(Good) suggests that non-mathematics major
teacher  education students demonstrate
satisfactory mathematics;
however, the presence of struggling students was
indicated by the standard deviation of 0.679,
reflecting score dispersion. These results suggest

achievement in

that while most students perform at an acceptable
level, a significant proportion still face challenges,
as evidenced by the 17.20% in "Conditional
Failure" and 8.20% who barely passed. This could
be ascribed to the earlier result of low self-
confidence, which may contribute to weaker
achievement in the subject.

Associations between Attitudes and
Achievement in Mathematics among
Non-Mathematics Major Teacher

Education Students
The results presented
significant positive associations between selected
attitudes toward mathematics and students’

in Table 4 revealed

mathematics achievement. Specifically, enjoyment
of mathematics showed a significant association
with achievement [rs=0.245, p<.001], suggesting
that students who derive satisfaction from
learning mathematics tend to perform slightly
better. Similarly, motivation also yielded a positive
link with [rs=0.214, p<.001],
indicating that more motivated students may be
more likely to attain higher academic outcomes in
mathematics. These results are consistent with
prior studies highlighting the roles of intrinsic
motivation and enjoyment in academic success
(42-45). However, the magnitude of these
associations (rs) is notably weak, following Evans’
benchmark for interpreting the strength of
association (46). This that positive attitudes alone
are insufficient determinants of academic
achievement in mathematics. Other contributing
factors, such as instructional quality, prior
knowledge, and study strategies, may likely play
more substantial roles in influencing the
mathematics achievement of non-mathematics
majors.

achievement

Table 4: Associations between Attitudes and Achievement in Mathematics among Students

Mathematics Enjoyment Motivation Self- Value Overall
Achievement Joy Confidence Attitudes
Mathematics  Spearman's
Achievement rho —
p-value
. Spearman's
E t 0.245™
njoymen ho o
p-value <.001
S '
Motivation pearmans 0.214" 0.631"
rho —
p-value <.001 <.001
Self- Spearman's
-0.088 0.148* 0.043
Confidence rho —
p-value 0.173 0.021 0.503
Value Spear:za“ s 0.164* 0.274™ 0.313" -0.123
p-value 0.010 <.001 <.001 0.055
0 11 S '
vera pearmatrs 0.148° 0.796™ 0.713" 0.264™ 0294
Attitudes rho —
p-value 0.021 <.001 <.001 <.001 <.001

Note: "p <.05 " p<.01, ™ p <.001; N=244

Interestingly, self-confidence did not show a

statistically

significant

association

with

achievement [rs=—-0.088, p=.173], contrary to

established literature which often regards self-
efficacy as a key determinant of performance
(47, 48). This discrepancy could reflect cultural or
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institutional factors in the Philippine context,
where students may report high confidence due to
societal expectations or performative attitudes yet
lack foundational competencies or effective
learning strategies. Additionally, the result may
reflect methodological influences,
limitations in self-reported data or the possibility
that self-confidence among non-math majors is not
deeply rooted in actual math competence. This
study’s result further investigation,
perhaps through mixed methods or qualitative
inquiry, to unpack the nuance of confidence versus
competence in mathematics performance.

The perceived value of mathematics was positively
associated with achievement [rs=0.164, p=.010],
suggesting that students who recognize the
importance of mathematics in their academic and
professional lives are more inclined to invest effort
in mastering the subject. This aligns with previous
research emphasizing how the subject's perceived
utility motivates students' educational endeavors
(49-51). However, the strength of the association
remains weak, and caution must be taken not to
overstate predictive claims. While students valuing
mathematics is essential, its impact on
performance likely operates in combination with
more proximal factors such as time management,
academic preparation, and instructional clarity.
Within this study’s context of mathematics
attitudes and achievement, the Theory of Planned
Behavior (TPB) offers a valuable interpretive lens

such as

invites

for the results of this study. The significant
associations of enjoyment and motivation with
achievement align with the TPB's proposition that
attitudes influence intentions and, in turn,
behavior. Prior studies in mathematics education
have similarly found that enjoyment and intrinsic
motivation are strong attitudinal predictors of
students’ intention to engage in mathematics-
related tasks, which subsequently relate to
performance (52-54). Students who enjoy
mathematics and feel internally motivated may be
more inclined to persist in challenging tasks and
dedicate time to learning, leading to better
academic outcomes.

However, the non-significant role of self-
confidence challenges the assumption that
perceived behavioral control (a key TPB

component) always translates into performance.
This
constraints such as inadequate learning support or

disconnect could stem from external
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ineffective teaching strategies, highlighting the
importance of context in applying TPB. Similarly,
the positive association between value and
achievement resonates with the TPB’s focus on
attitudinal beliefs but also suggests the need to
recognize that valuing a subject alone does not
automatically result in success. Thus, while TPB
provides a meaningful framework, its application
may benefit from expansion to account for cultural,
contextual, and institutional variables that shape
how attitudes materialize into academic behavior
in specific educational settings.

The overall association between attitudes and
mathematics achievement was significant but
weak [rs=0.148, p=.021], supporting this study’s
hypothesis yet reinforcing the idea that attitudes
are only one-factor influencing mathematics.
While classroom strategies aimed at promoting
enjoyment, motivation, and valuing mathematics
may yield benefits, they must be complemented by
improvements in instruction, learning resources,
and academic support services.

Furthermore, this study’s results corroborate
previous studies, indicating a link between
students’ attitudes toward mathematics and
mathematics achievement (55-59). One study
mentioned that attitude is a crucial predictor of
students'
emphasizing the link between attitude toward
mathematics and achievement (60). Interventions
attitudes
mathematics, such as promoting enjoyment and

academic success in mathematics,

to improve students' toward
highlighting the subject's value, could enhance
performance. However, the impact may be limited
if other influential factors are not addressed.
Educators should also focus on building a
supportive learning environment and effective
instructional practices, as attitudes alone may not
be enough to boost performance significantly.
Nonetheless, responses in this study were limited
to predefined scales in the survey questionnaire,
which might hinder the depth of the insights
gathered. Using qualitative data to gather views or
perceptions among non-mathematics education
students refined

understanding of attitudes toward mathematics.

could provide a more

Conclusion

This study examined the mathematics attitudes of
non-mathematics major teacher education
students, focusing on their enjoyment, motivation,
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self-confidence, and perceived value of the subject.
It also determined their mathematics achievement
and analyzed the associations between their
attitudes and achievement. The results revealed
that the students generally have slightly favorable
attitudes toward mathematics, particularly
regarding enjoyment and motivation, while
demonstrating low self-confidence. Despite this,
they recognize the value of mathematics, which
may contribute to their overall satisfactory
achievement in the subject. The weak but positive
significant  overall  associations  between
mathematics attitudes and achievement suggest
that students with more favorable attitudes
perform slightly better in mathematics. However,
the relatively weak association implies that other
factors, such as instructional strategies and prior
experiences, may  substantially influence
mathematics achievement. These results highlight
the importance of addressing students’ self-
confidence issues and reinforcing their recognition
of mathematics' value to enhance learning
outcomes.

Grounded on the results of this study, mathematics
educators are urged to integrate contextualized
real-life applications of mathematics lessons and
active learning strategies to sustain and enhance
students' motivation and engagement. Further
studies are encouraged to explore other potential
determinants of mathematics achievement, such as
teaching methodologies, learning environments,
and prior mathematical exposure. A mixed-

methods approach that includes qualitative
insights from students could provide a deeper
understanding of their attitudes toward

mathematics, ultimately guiding the development
of more effective instructional strategies to
optimize learning outcomes for non-mathematics

major teacher education students.

Abbreviations

ATMI: Attitudes Toward Mathematics Inventory,
BTLEd: Bachelor of Technology and Livelihood
BTVTEd: Bachelor
Teacher Education,
Theory of Planned Behavior.

of Technical-
TBP: Ajzen’s

Education,
Vocational

Acknowledgment
The authors thank the school administration for
granting permission to conduct this study. They
also appreciate the respondents for their valuable
insights to participate.

and  willingness

492

Vol 6 | Issue 3

Additionally, the authors acknowledge the
reviewers for their time and effort in evaluating
this research. Their constructive critiques and
feedback were instrumental in refining and
enhancing the quality of this work. Furthermore,

the authors extend their sincere appreciation to all

individuals = who, though not explicitly
acknowledged, contributed in various ways to
complete this study. Their support,

encouragement, and direct or indirect assistance
have been essential throughout the research
process.

Author Contributions
JJP Marabe:
contributed to the methodology, data gathering,
analysis, interpretation, implications, prepared the
initial manuscript draft, JC Cabuquin: data
curation, formal analysis, interpretation,
implications, methodology development, resource
acquisition, software
validation, literature review update, refined the
manuscript through critical revisions. TA Peros Jr:
writing the initial manuscript draft, discussing the
results, interpreting findings, shaping the initial
conclusions, recommendations, JA Taberara:
writing the initial manuscript draft, discussing the
results, interpreting findings, shaping the initial
conclusions, recommendations, KC Anino: data
gathering, investigation, literature review updates,
MLN Poe: literature review, critical interpretation

conceptualization, investigation,

utilization, supervision,

of results, validation, and technical resources,
MAST  Acidre: review,
interpretation of results, validation, and technical
resources.

literature critical

Conflict of Interest

The authors confirm that this manuscript is
original, has not been previously published, and is
not under consideration by any other journal.
Furthermore, this work has not been released as a
preprint. The authors declare no actual or
potential conflicts of interest related to this study.

Ethics Approval

This study was conducted in compliance with
ethical research standards. The research protocol
received approval from the head of the institution
where data collection took place. Prior to data
collection, informed consent was obtained from all
student respondents. They were fully informed of
the study’s objectives, procedures, the voluntary



Marabe et al,

nature of their participation, and their right to
withdraw at any time without penalty. For student
achievement data obtained from institutional

records, permission was secured from the
appropriate school authority, and student
identities = were  anonymized to  ensure

confidentiality. All data were securely stored, and
strict confidentiality and anonymity were
maintained throughout the research process to
safeguard participants’ privacy.

Funding

The authors entirely self-funded this study,
covering all costs associated with data collection,
analysis, and publication. No external financial
support was received, ensuring the research
process and findings remained free from external
influence or bias.

References

1. Mathias ], Saville C, Leech S. Engaging non-
mathematics students in mathematics learning
through collaborative teaching. Teaching
Mathematics and its Applications: An International
Journal of the IMA. 2024; 43(1):67-80.

Marchisio M, Remogna S, Roman F, Sacchet M.
Teaching mathematics to non-mathematics majors
through problem solving and new technologies.
Education Sciences. 2022; 12(1):34.

Chen H. On Linear Algebra for Non Mathematics
Majors. Journal of Applied Mathematics and Physics.
2016; 4(4):595-601.

Cerbito AF. Comparative Analysis of Mathematics
Proficiency and Attitudes toward Mathematics of
Senior High School Student. Online Submission.
2020; 10(5):211-222.

Ramirez CL, Mercado HA. Mathematical
Achievements with or without Game in Hinangutdan
Public Secondary High School, Samar, Philippines.
Jurnal Pendidikan Progresif. 2023; 13(2):461-470.
Rodriguez S, Regueiro B, Pifieiro I, Valle A, Sdnchez B,
Vieites T, Rodriguez-Llorente C. Success in
mathematics and academic wellbeing in primary-
school students. Sustainability. 2020; 12(9):3796.
Jusra H, Iskandar LA. An analysis of students’
attitudes towards mathematical problem-solving
ability. Kalamatika: Jurnal Pendidikan Matematika.
2020; 5(2):181-194.

Hiltrimartin C, Hartono Y. The Attitude of Junior High
School Students Toward Solving Mathematical
Problems in Learning with a Jigsaw Cooperative
Model. In International Conference on Progressive
Education. 2020; 422(1): 215-218.

Nurmariati N, Hamdani H, Fitriawan D. Kemampuan
Siswa Smp Dalam Memecahkan Masalah Matematika
Ditinjau Dari Sikap Terhadap Matematika. Jurnal
AlphaEuclidEdu. 2023; 4(1):25-31.

Evans D, Field AP. Maths attitudes, school affect and
teacher characteristics as predictors of maths
attainment trajectories in primary and secondary

10.

493

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Vol 6 | Issue 3

education. Royal 2020;
7(10):200975.

Tandeep K, Eilish M, Grimes P. Mathematics and
science across the transition from primary to
secondary school: a systematic literature review.
International journal of STEM education. 2022;
9(1):1-23.

Russo ], Kalogeropoulos P, Roche A. Exploring
underachieving students’ views of, and attitudes
towards, mathematics across stage of schooling.
Asian Journal for Mathematics Education. 2023;
2(2):240-257.

Idris K, Khazila K, Agustina A, Lisa L. High school
students’ attitudes toward mathematics and its
relation to mathematics learning achievement.
Jurnal Riset Pendidikan Matematika. 2021; 8(1):33-
45.

Manatad M]G, Baluyos GR. Students’ satisfaction and
attitudes toward mathematics in blended learning in
relation to performance in  mathematics.
International Journal for Multidisciplinary Research.
2023;5(6):1-18.

Mazana MY, Montero CS, Casmir RO. Investigating
Students’ Attitude towards Learning Mathematics.
International Electronic Journal of Mathematics
Education. 2018; 14(1):207-231.

Shah NH, Nazir N, Arshad M, Akhter K, Shaheen AK,
Younas S, Ghazanfar F. Effect of Students Attitude
Towards Mathematics on their Mathematical
Achievement at Secondary  School Level
International Journal of Emerging Technologies in
Learning. 2023; 18(12):178-192.

Mercado HA, Morante LM. Experiences of senior high
school mathematics teachers in out-of-field teaching.
Salud, Ciencia Y Tecnologia-Serie de Conferencias.
2024; 3:1125.

Moussa NM, Saali T. Factors affecting attitude toward
learning mathematics: A case of higher education
institutions in the Gulf Region. SAGE Open. 2022;
12(3):1-13.

Toropova A, Johansson S, Myrberg E. The role of
teacher characteristics for student achievement in
mathematics and student perceptions of
instructional quality. Education Inquiry. 2019;
10(4):275-299.

Wilkins JL, Jones BD, Rakes L. Students’ class
perceptions and ratings of instruction: Variability
across undergraduate mathematics courses.
Frontiers in Psychology. 2021; 12:576282.

Olayinka AA, Olayinka ]JO. Factors influencing the
attitudes of secondary school students towards the
study of mathematics. Authorea Preprints. 2023;
9(7):1-8.

Mangarin RA, Montefolka GRL. The influence of
Social-Emotional intelligence on attitude towards
mathematics instruction. International Journal of
Research and Innovation in Social Science. 2023;
7(4):801-815.

Suprihatiningsih S, Masriyah RE. Metacognitive
awareness and mathematics teaching anxiety on
knowledge of content and teaching of pre-service
mathematics teachers. Perspectives of Science and
Education. 2024; 70(4):484-495.

Patkin D, Greenstein Y. Mathematics anxiety and
mathematics teaching anxiety of in-service and pre-

Society Open Science.



Marabe et al,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37

38.

39.

service primary school teachers. Teacher
Development. 2020; 24(4):502-519.

Almeqdadi F, Alslaiti F. Mathematics Anxiety among
Jordanian  Pre-Service Elementary Teachers.
Educational and Psychological Sciences Series. 2023;
2(3):467-485.

Luzano JF. Understanding the Disparities in PISA
(Programme for International Student Assessment)
Implementation in the Philippines: An Integrative
Review in the Mathematics Education Context.
Strategies. 2024; 8(5):122-128.

Cuajao DJ. National Achievement Test (NAT) Results
and Academic Performance: A Comparative Analysis
of Filipino Proficiency across Two Academic Years.
EPH-International Journal of Humanities and Social
Science. 2024; 9(2):14-25.

Lapinid MR, Mistades VM, Sagcal RR, Gustilo LE,
Balagtas MU, Gonzales RD, Medula Jr CT, Palomar BC.
Aligning Philippine K to 12 Assessment Policies
against International Benchmarks: Implications for
Quality Reform. Philippine Journal of Science. 2024;
153(6):2375-2392.

Ajzen 1. The theory of planned behavior: Frequently
asked questions. Human behavior and emerging
technologies. 2020; 2(4):314-324.

Jasim RM. Cat swarm optimization for the
determination of strata boundaries. Yugoslav
Journal of Operations Research. 2023; 33(3):499-
508.

Lojanica N. Precision in evaluation of simple and
stratified random sampling in the scientific journals
market. Skola biznisa. 2017; 1:1-12.

Lim SY, Chapman E. Development of a short form of
the attitudes toward mathematics inventory.
Educational studies in mathematics. 2013;
82(1):145-164.

Grigg S, Perera HN, Mcllveen P, Svetleff Z. Relations
among math self-efficacy, interest, intentions, and
achievement: A social cognitive perspective.
Contemporary Educational Psychology. 2018; 53:73-
86.

Schober C, Schiitte K, Kéller O, McElvany N, Gebauer
MM. Reciprocal effects between self-efficacy and
achievement in mathematics and reading. Learning
and Individual Differences. 2018; 63:1-11.

Zakariya YF. Improving students' mathematics self-
efficacy: A systematic review of intervention studies.
Frontiers in Psychology. 2022; 13:986622.

Antao MA, Morales RS, Ting VB, Abdurahman ]T,
Jalaidi SM, Kadil HL, Abdulmajid BP, Espartero MM,
Verdeflor RN. Behavior shift through Non-
Traditional math teaching strategies integrating
Real-Life transactions for Non-Math enthusiasts.
Environment and Social Psychology. 2024; 9(7):1-
16.

. Irshad M. Enhancing Mathematical Literacy in School

Students: Strategies for Effective Instruction in Basic
Math Concepts. Scholars Journal of Physics
Mathematics and Statistics. 2024; 11(1):1-5.
Hossein-Mohand H, Hossein-Mohand H. Influence of
motivation on the perception of mathematics by
secondary school students. Frontiers in Psychology.
2023; 13:1111600.

Abalde GD, Oco RM. Factors Associated with
Mathematics Performance. Asian Research Journal
of Mathematics. 2023; 19(6):45-60.

494

40.

41.

42.

43.

44.

45,

46.

47.

48.

49.

50.

51.

52.

53.

Vol 6 | Issue 3

Fredricks JA, Wang MT, Linn JS, Hofkens TL, Sung H,
Parr A, Allerton ]. Using qualitative methods to
develop a survey measure of math and science
engagement. Learning and Instruction. 2016; 43:5-
15.

Lo CK, Hew KF. Student engagement in mathematics
flipped classrooms: Implications of journal
publications from 2011 to 2020. Frontiers in
Psychology. 2021; 12:672610.

Adamma ON, Ekwutosim OP, Unamba EC. Influence
of extrinsic and intrinsic motivation on pupils
academic performance in mathematics. Online
Submission. 2018; 2(2):52-59.

Garon-Carrier G, Boivin M, Guay F, Kovas Y, Dionne
G, Lemelin JP, Séguin ]R, Vitaro F, Tremblay RE.
Intrinsic  motivation and achievement in
mathematics in elementary school: A longitudinal
investigation  of  their  association.  Child
development. 2016; 87(1):165-175.

Liu Y, Hou S. Potential reciprocal relationship
between motivation and achievement: A
longitudinal study. School Psychology International.
2017; 39(1):38-55.

Putwain DW, Schmitz EA, Wood P, Pekrun R. The role
of achievement emotions in primary school
mathematics: Control-value antecedents and
achievement outcomes. British Journal of
Educational Psychology. 2020; 91(1):347-367.
Evans JD. Straightforward statistics for the
behavioral sciences. Journal of the American
Statistical Association. 1996; 91(436):1750-1751.
Meng Q, Zhang Q. The influence of academic self-
efficacy on university students’ academic
performance: The mediating effect of academic
engagement. Sustainability. 2023; 15(7):5767.
Usher EL, Li CR, Butz AR, Rojas JP. Perseverant grit
and self-efficacy: Are both essential for children’s
academic success? Journal of Educational
Psychology. 2019; 111(5):877-902.

Putwain DW, Pekrun R, Nicholson L], Symes W,
Becker S, Marsh HW. Control-value appraisals,
enjoyment, and boredom in mathematics: A
longitudinal latent interaction analysis. American
Educational Research Journal. 2018; 55(6):1339-
1368.

Wang ], Liu RD, Ding Y, Xu L, Liu Y, Zhen R. Teacher’s
autonomy support and engagement in math:
Multiple mediating roles of self-efficacy, intrinsic
value, and boredom. Frontiers in psychology. 2017;
8:1006.

Zhen R, Liu RD, Ding Y, Liu Y, Wang ], Xu L. The
moderating role of intrinsic value in the relation
between psychological needs support and academic
engagement in mathematics among Chinese
adolescent students. International Journal of
Psychology. 2018; 53(4):313-320.

Ivanova M, Michaelides MP. Motivational
components in TIMSS 2015 and their effects on
engaging teaching practices and mathematics
performance. Studies in Educational Evaluation.
2022;74:101173.

Putwain DW, Schmitz EA, Wood P, Pekrun R. The role

of achievement emotions in primary school
mathematics: Control-value antecedents and
achievement outcomes. British Journal of

Educational Psychology. 2021; 91(1):347-67.



Marabe et al,

54.

55.

56.

57.

Weinhandl R, Mayerhofer M, Andi¢ B, Grofie CS. An
interplay of enjoyment, engagement, and anxieties:
The characteristics of upper secondary school
mathematics students. Investigations in
Mathematics Learning. 2024; 16(1):36-51.

Dowker A, Cheriton O, Horton R, Mark W.
Relationships between attitudes and performance in
young children’s mathematics. Educational Studies
in Mathematics. 2019; 100(3):211-230.

Ghimire RC. A Correlation Study between the
Attitudes of the Students towards Mathematics with
their Performance in Mathematics. Interdisciplinary
Research in Education. 2021; 6(2):1-12.

Mutegi CM, Gitonga CM, Rugano P. Mathematics
Anxiety, Attitude and Performance among

495

58.

59.

60.

Vol 6 | Issue 3

Secondary School Students in Kenya. Educational
Research and Reviews. 2021; 16(6):226-235.
Syamsuri S, Bahtiar, Ramlan. Determining the
Relationship between 11th Students' Attitude
Towards Mathematics and Their Achievement in
Mathematics. Technium Social Sciences Journal.
2023; 39:148-154.

Wen R, Dubé AK. A systematic review of secondary
students’ attitudes towards mathematics and its
relations with mathematics achievement. Journal of
Numerical Cognition. 2022; 8(2):295-325.

Macaso KM, Dagohoy RG. Predictors of performance
in mathematics of science, technology and
engineering students of a public secondary school in
the Philippines. Journal of Social, Humanity, and
Education. 2022; 2(4):311-326.



