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Abstract

This study examined the psychometric properties of the adapted Mathematics Attitude
Questionnaire (MAQ) among Nigerian secondary school students. A total of 164
participants completed the 25-item instrument designed to measure multidimensional
attitudes toward mathematics. Exploratory factor analysis using maximum likelihood
extraction with oblimin rotation revealed a five-factor structure In-Class Experience,
Nature of Mathematics, Problem-Solving Orientation, Conceptual Understanding,
and Self-Efficacy accounting for 64.1% of the total variance. All items loaded strongly
onto their respective factors, with minimal cross-loadings. Reliability analyses
demonstrated excellent internal consistency across all dimensions (Cronbachs a =
87-.92; McDonald’s « = .88-.93). Convergent and discriminant validity were
confirmed using composite reliability, average variance extracted, Fornell-Larcker,
and heterotrait-monotrait (HTMT) criteria. These findings indicate that the MAQ is a
valid, reliable, and culturally relevant instrument for assessing students’ affective,
cognitive, and behavioral attitudes toward mathematics. The study provides a robust
tool for researchers, educators, and policymakers to evaluate mathematics attitudes,
inform instructional strategies, and design interventions aimed at improving student
engagement and performance.
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Introduction

Attitudes toward mathematical concepts learning are fundamental in shaping students’
engagement, motivation, and academic performance, as they mediate how learners
perceive, interact with, and persist in mathematical tasks (Pekrun et al., 2017; Wen &
Dube, 2022). These attitudes influence not only students’ willingness to participate in
learning activities but also how they understand, internalize, and apply mathematical
concepts, which are central to meaningful learning in mathematics. As a
multidimensional construct, attitudes toward mathematics encompass cognitive
beliefs, affective responses, and behavioral tendencies that collectively determine
learning outcomes. Positive attitudes reflected in confidence, enjoyment, perceived
value, and willingness to engage consistently predict higher achievement and deeper
conceptual understanding, whereas negative attitudes such as anxiety, avoidance, and
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low self-efficacy hinder learning, reduce persistence, and negatively affect long-term
educational trajectories (Carcueva, 2024; Lichtenfeld et al., 2023). Consequently, the
accurate assessment of students’ attitudinal behaviour toward mathematical concepts
learning is essential for designing effective instructional strategies, enhancing
curriculum engagement, and fostering improved academic performance (Doruk et al.,
2016; Merano & Fetalver, 2021). Despite the availability of multiple measurement
instruments, concerns remain regarding construct clarity, cultural relevance, and
psychometric adequacy, particularly in contexts such as Nigeria where instruments
developed in different sociocultural settings may not fully capture local student
experiences.

Mathematics attitude is inherently multidimensional, consistent with the ABC
framework in social psychology, which conceptualizes attitude as comprising
affective, behavioral, and cognitive components (Bagozzi et al., 1979; Perry et al.,
2022). The cognitive dimension reflects students’ beliefs about their competence and
the usefulness of mathematics, the affective dimension captures emotional responses
such as enjoyment, anxiety, and interest, and the behavioral dimension represents
observable engagement in learning activities, including participation, effort, and
persistence (Di Martino & Zan, 2015; Palacios et al., 2013). Empirical evidence (e.g.,
Chen et al., 2018; Perry et al., 2022) indicates that cognitive beliefs strongly shape
overall attitudes, while positive affect enhances motivation, engagement, and
sustained effort. Conversely, negative affect, although influential, is insufficient on its
own to fully explain students’ attitudinal dispositions toward mathematical concepts
learning. This highlights the necessity of evaluating attitudes holistically, capturing
the dynamic interaction between cognitive, emotional, and behavioral dimensions to
better understand students’ learning experiences.

The relationship between students’ attitudes and mathematics performance is well
established in the literature (e.g., Hwang & Son, 2021; Wen & Dubé, 2022). Students
who perceive themselves as competent and intrinsically motivated tend to achieve
higher outcomes, demonstrate deeper engagement, and experience fewer negative
emotions such as anxiety and frustration (Rodriguez et al., 2021). In contrast, poor
academic performance is often associated with negative attitudes, ineffective
instructional approaches, insufficiently trained teachers, and unsupportive classroom
environments (Assen, 2020; Chand et al., 2021; Wakhata et al., 2022). Teachers’
instructional methods and classroom climate play a critical role in shaping students’
attitudes, with positive teacher dispositions fostering confidence and encouraging
active engagement in mathematical concepts learning (Akinsola & Olowojaiye, 2008;
Hascher et al., 2024). These findings underscore the complex interplay between
attitudes, instructional quality, and academic performance, reinforcing the importance
of accurately measuring students’ attitudinal behaviour as a basis for effective
educational interventions.

Beyond observable learning behaviours, students’ attitudes toward mathematical
concepts learning are linked to underlying cognitive and neural processes that
influence how learning occurs. Research (e.g., Chen et al., 2018) indicates that
positive attitudes facilitate effective activation of hippocampal learning—memory
systems, thereby enhancing memory-based strategies and supporting improved
academic achievement. Similarly, students who experience positive emotions such as
enjoyment and interest demonstrate higher engagement, greater perceived task value,
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and better academic performance, whereas negative emotional states such as boredom
and anxiety are associated with lower engagement and poorer outcomes (Radisi¢ et
al., 2024). These findings highlight the interdependence of cognition, emotion, and
behavior, indicating that attitudes are deeply embedded in the processes through
which students acquire and apply mathematical concepts.

Interventions such as differentiated instruction, problem-based learning, and
technology-enhanced teaching have been shown to significantly improve students’
attitudes toward mathematics, leading to increased engagement and deeper conceptual
understanding (e.g., Danlami et al., 2025; Danlami et al., 2026; Danlami et al., 2025).
Instructional approaches such as computer-assisted learning, flipped classroom
models, and structured problem-solving strategies have been shown to improve
students’ confidence, motivation, and performance, particularly in areas such as
algebra and graphing (Etukudo, 2022; Lo & Hew, 2021). Longitudinal evidence
further suggests that fostering self-regulation, metacognitive skills, and sustained
interest contributes to long-term academic success (Wang et al., 2021). Moreover,
positive attitudes toward mathematics often extend to other STEM disciplines,
reinforcing broader academic achievement (Berger et al., 2020). These findings
emphasize that the measurement and enhancement of students’ attitudinal behaviour
toward mathematical concepts learning have far-reaching implications for educational
practice and student success.

Despite the widespread use of instruments designed to assess mathematics attitudes,
significant challenges remain regarding their construct validity, contextual
applicability, and psychometric robustness. Instruments such as the Mathematics
Attitude Questionnaire (MAQ) have been widely utilized to measure cognitive,
affective, and behavioral dimensions; however, their underlying factor structures are
not always stable across diverse cultural and educational contexts (Danlami, 2025;
Zakariya, 2017). Many studies (e.g., Danlami, 2025; Gulburnu & Yildirim, 2021)
adopt these instruments without rigorous revalidation, thereby assuming factorial
stability and potentially overlooking context-specific variations in students’ responses.
This limitation raises concerns about the accuracy of the constructs being measured
and the validity of conclusions drawn from such data. The application of robust
statistical techniques, particularly exploratory factor analysis, is therefore essential for
examining the dimensionality of the instrument, identifying latent constructs, and
establishing construct validity within specific contexts (Costello & Osborne, 2005;
Hair et al., 2020; Kline, 2023).

In response to these methodological and contextual gaps, this study employs
exploratory factor analysis to validate the Mathematics Attitude Questionnaire among
Nigerian students. Specifically, the study seeks to examine the underlying factor
structure, determine the dimensionality, and assess the construct validity of students’
attitudinal behaviour toward mathematical concepts learning. By identifying the latent
factors that define cognitive, affective, and behavioral dimensions, the study aims to
develop a psychometrically sound and culturally responsive measurement instrument.
This contribution is expected to enhance the precision of future research, support
evidence-based instructional practices, and provide a reliable foundation for
understanding and improving students’ engagement, motivation, and achievement in
mathematical concepts learning.
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Methodology
Research Design

This study employed a survey research design to measure “Students’ Attitudinal
Behavior Towards Mathematical Concepts Learning” (ABTMCL) in the natural
classroom settings. The Mathematics Attitude Questionnaire (MAQ) adopted with few
modification in order to suite the present setting was utilized for the purpose of data
collection. The survey design usually allows for systematic collection of data at a
single point in time and provides a clear description of the phenomenon under
investigation (Jansen, 2010). The study focused on assessing students’ attitudinal
behavior towards mathematical concepts learning across five theoretically grounded
dimensions measured by the adapted Mathematics Attitude Questionnaire (MAQ),
namely: in classroom Dimension, Nature of Mathematics, Problem-Solving,
Understand Dimension and Self-Efficacy Dimension respectively.The choice of this
design was informed by its suitability for collecting quantitative data from a relatively
large sample at a single point in time, thereby providing a systematic and reliable
representation of students’ attitudes within their natural classroom settings. The design
also enabled the application of exploratory factor analysis to uncover the latent
structure underlying the constructs measured by the instrument.

Population and Sampling Technique

The population for this consists of Total 327 students, Male (163) and Female (164)
and the sample size for this study comprises of Total 164, Male (72) and Female (92)
students from public senior secondary school (SSII) in Zaria Educational Zone of
Kaduna State, Nigeria. This study employed purposive sampling technique for the
selection of the sample schools for the study based on specific characteristics relevant
to the study. In particular, the selected schools were co-educational senior secondary
schools that possessed the required variation in class sizes needed for the research.
Based on these criteria, three public senior secondary schools met the requirements
and were chosen as the study sampled senior secondary schools. Furthermore, only
senior secondary school level 11 (SS I1) students were selected for the study, with ages
ranging from 14 to 18. This was because SSI students were newly introduced to
senior secondary school mathematics, while SSI1I1 students were typically engaged in
preparation for the Senior Secondary School Certificate Examinations (WAEC and
NECO) and might not be readily available or willing to participate in the study.
Additionally, stratified random sampling technique as well as Krejcie and Morgan
(1970) table for the sampling adequacy based on 95% confidence interval and 5%
margin of error was use in determining the sample size for the study. Find below in
table 1 the distribution of the study’s population and the sample size.

Table 1: Population and Sample Size for the Study

Population Size Sample Size
S/No _ School Classsize Male  Female Total Male Female  Total
1 GCC Zaria Small 27 29 56 12 16 28
2 GSS Dakace Medium 43 46 89 19 26 45
3 GSS Bagaldi Average 93 89 182 41 50 91
Total 163 164 327 72 92 164
Source: Zaria Educational Zone (2025)
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Instrument

Mathematics Attitude Questionnaire (MAQ) originally developed by Gulburnu and
Yildirim (2021) with few modification to suit the Nigerian educational context while
retaining its core theoretical structure was utilized as the instrument for the data
collection. The questionnaire consisted of 25 items designed to measure students’
attitudinal behaviour toward mathematical concepts learning across five dimensions:
in-class experience, nature of mathematics, problem-solving orientation, conceptual
understanding, and self-efficacy. Items assessing in-class experience focused on
students’ participation and interest during lessons, while those on the nature of
mathematics examined perceptions of mathematics as logical and meaningful.
Problem-solving orientation measured confidence in handling mathematical tasks,
conceptual understanding assessed ease of grasping mathematical ideas, and self-
efficacy evaluated students’ beliefs in their ability to succeed in mathematics. All
items were rated on a five-point Likert scale ranging from 1 (Strongly Disagree) to 5
(Strongly Agree). To ensure content and face validity, the adapted instrument was
reviewed by three experts in mathematics education from Ahmadu Bello University,
Zaria, who assessed the clarity, relevance, and cultural appropriateness of the items.
Their feedback informed necessary revisions prior to the main study.

Data Collection Procedure

The data collection process was conducted in a standardized manner across all
participating schools to ensure consistency and orderly ways for the research
conduct.The questionnaire was administered in person during regular school hours
under the supervision of the researcher and trained research assistants. Clear
instructions were provided to research participating students, emphasizing the
importance of honesty and independent responses. The administration of the
instrument took approximately 15 to 20 minutes. Upon completion, all questionnaires
were subjected to physical screening procedure and careful reviewed, where
incomplete or improperly filled responses were excluded to ensure data quality and
integrity.

Data Analysis

Data analysis was performed using Jamovi statistical software (version 2.7.1). The
analysis focused on the psychometric validation of the instrument through
Exploratory Factor Analysis (EFA). Prior to conducting EFA, the suitability of the
data for factor analysis was assessed using the Kaiser—Meyer—Olkin (KMQO) measure
of sampling adequacy and Bartlett’s test of sphericity. The factor structure of the
instrument was then examined using Maximum Likelihood extraction with Oblimin
rotation, given the assumption that the underlying factors were correlated. Factor
retention decisions were guided by eigenvalues greater than one, scree plot analysis,
and theoretical interpretability of the factors. Items with low factor loadings or cross-
loadings were considered for removal to achieve a clear and meaningful factor
structure.

To further establish the reliability and validity of the instrument, internal consistency
was evaluated using Cronbach’s alpha and McDonald’s omega coefficients.
Convergent validity was assessed through Composite Reliability (CR) and Average
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Variance Extracted (AVE), while discriminant validity was examined using the
Fornell-Larcker criterion and the Heterotrait-Monotrait (HTMT) ratio. These
procedures ensured that the instrument not only demonstrated internal consistency but
also accurately captured distinct dimensions of students’ attitudinal behaviour toward
mathematical concepts learning.

Results
Preliminary Analyses

Before conducting factor analysis, the dataset was examined for suitability. The
Kaiser—Meyer—Olkin (KMO) measure of sampling adequacy indicated meritorious
adequacy, with an overall KMO value of .865 and item-level KMO values ranging
from .775 to .928, suggesting that the sample size and inter-item correlations were
appropriate for factor analysis. Bartlett’s test of sphericity was statistically significant,
v*(351) = 3235, p < .001, confirming that the correlation matrix was not an identity
matrix and that the data were factorable (see Table 1). These preliminary results
provide strong evidence that the MAQ items are sufficiently interrelated to justify the
extraction of underlying latent factors.

Table 2: Sampling Adequacy and Factorability Tests

Test Approx. Chi-Square df  Sig.
Bartlett’s Test of Sphericity 3235 351 <.001
KMO index .865

Item KMO range 75 —.928

Exploratory Factor Analysis

Exploratory factor analysis (EFA) was conducted using maximum likelihood
extraction with oblimin rotation to examine the underlying factor structure of the
Mathematics Attitude Questionnaire (MAQ). The analysis revealed a five-factor
solution, which explained 64.1% of the total variance (Table 2). The extracted factors
corresponded closely to the theoretical dimensions of the MAQ: In-Class Experience
(IC), Nature of Mathematics (NM), Problem-Solving Orientation (PS), Conceptual
Understanding (CU), and Self-Efficacy (SE). The first factor, In-Class Experience,
accounted for the largest proportion of variance (16.2%), highlighting the strong
influence of classroom interactions on students’ attitudes. This finding aligns with
prior research emphasizing the centrality of instructional environment in shaping
attitudes toward mathematics (Pekrun et al., 2017; Run & Dubé, 2022).

Table 3: Eigenvalues and Total Variance Explained

Factor Eigenvalue % Variance Cumulative %
1 4.87 16.19 16.2

2 2.98 14.24 30.4

3 2.72 12.15 42.6

4 2.54 11.86 54.4

5 1.66 9.67 64.1

The corresponding scree plot (Figure 1) further supports the five-factor solution, as
the plot shows a clear “elbow” at the fifth factor. This confirms the factor structure
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suggested by the eigenvalues greater than 1 criterion (Kaiser, 1960), indicating that
retaining five factors is appropriate for capturing the underlying dimensions of
students’ mathematics attitudes.
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The rotated factor loadings are presented in Table 3. All items loaded strongly onto
their respective factors, with loadings exceeding .70 and no significant cross-loadings
observed. This indicates a clean factorial structure, suggesting that each dimension
measures a distinct aspect of students’ attitudes. For instance, items related to
Problem-Solving Orientation (PS) consistently loaded above .78 on their factor,
confirming the coherence of this subscale. Similarly, the Self-Efficacy (SE) factor
demonstrated strong loadings (.752-.823), highlighting students’ confidence and
perceived competence as a central component of mathematics attitudes.

Table 4: Rotated Factor Loadings (Oblimin Rotation)
Item F1(IC) F2 (NM) F3 (PS) F4 (CU) F5 (SE)
C1 .802
C2 814
C3 793
C4 779
C5 .801
C6 787
C7 .808
D1 717
D2 .825
D3 799
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D4 .783

D5 812

D6 .764

P1 821

P2 .801

P3 192

P4 .780

PS .805

Ul 842

U2 801

U3 .763

U4 192

El .823
E2 .804
E3 .752
E4 .801
ES .790

Factor Correlations

The correlations between factors are presented in Table 4. Most correlations were
small to moderate (—.20 to .10), confirming that the five dimensions, while related,
are largely distinct constructs. The negative correlation between In-Class Experience
(IC) and Nature of Mathematics (NM) (r = —.20) may reflect students’ differentiated
perception of the learning environment versus the abstract nature of mathematics. The
low correlations between Problem-Solving Orientation (PS) and other factors suggest
that problem-solving attitudes represent a unique dimension of mathematics
engagement.

Table 5: Factor Correlation Matrix

Factor IC NM PS CuU SE
IC 1 -.20 .08 .05 .10
NM -.20 1 .04 -.02 .03
PS .08 .04 1 .07 .06
CuU .05 —-.02 .07 1 -17
SE .10 .03 .06 -.17 1

These results collectively indicate that the MAQ demonstrates a theoretically
coherent, empirically supported five-factor structure, with strong item loadings, clear
factorial distinction, and alignment with the hypothesized dimensions of students’
mathematics attitudes.

Reliability
Internal consistency reliability was high across all dimensions. Cronbach’s alpha (o)

ranged from .87 to .92, and McDonald’s omega (o) ranged from .88 to .93 (Table 5),
indicating excellent reliability.
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Table 6: Internal Consistency

Construct A Q
In-Class Experience 91 .92
Nature of Mathematics .89 .90
Problem-Solving .90 91
Conceptual Understanding 87 .88
Self-Efficacy .92 .93

Convergent and Discriminant Validity

The MAQ demonstrated strong convergent validity, with composite reliability (CR)
values ranging from .88 to .93 and average variance extracted (AVE) values ranging
from .60 to .67. Discriminant validity was confirmed using the Fornell-Larcker
criterion and the heterotrait-monotrait (HTMT) ratio, with all HTMT values below
the recommended threshold of .85, indicating that each dimension represents a unique
construct. These results confirm that the MAQ is a psychometrically sound instrument
suitable for capturing distinct facets of students’ attitudes toward mathematics.

Discussion

The present study sought to validate the Mathematics Attitude Questionnaire (MAQ)
by examining its factor structure, reliability, and construct validity among secondary
school students. Preliminary analyses confirmed the suitability of the dataset for
factor analysis, with the Kaiser—Meyer—Olkin (KMO) measure indicating meritorious
sampling adequacy (.865) and Bartlett’s test of sphericity reaching statistical
significance, ¥*(351) = 3235, p < .001. These results suggest that the inter-item
correlations were sufficiently large for meaningful factor extraction, consistent with
established recommendations in psychometric literature (Kaiser, 1974; Tabachnick &
Fidell, 2001). The adequacy of sampling and factorability confirms that the MAQ
items were appropriate for exploring the latent constructs underpinning students’
attitudes toward mathematics. This finding aligns with previous studies emphasizing
the importance of preliminary checks in establishing the psychometric robustness of
attitude instruments (Ngurah & Lynch, 2013; Palacios et al., 2013).

Exploratory factor analysis revealed a clear five-factor structure, accounting for
64.1% of the total variance. The identified factors In-Class Experience (IC), Nature of
Mathematics (NM), Problem-Solving Orientation (PS), Conceptual Understanding
(CU), and Self-Efficacy (SE) align closely with the theoretical framework of
mathematics attitudes, incorporating cognitive, affective, and behavioral dimensions
as suggested by the ABC model (Di Martino & Zan, 2015; Perry et al., 2022). The
factor loadings were uniformly strong (>.70) with no cross-loading issues, indicating
that each item contributed substantially to its intended dimension. Factor correlations
were low to moderate (—.20 to .10), suggesting that while the dimensions are related,
they represent distinct aspects of students’ attitudes. These findings extend prior
research, including Tapia and Marsh's (2004) ATMI validation and Palacios et al.'s
(2013) instrument development, by demonstrating that a culturally relevant version of
the MAQ can reliably capture multidimensional attitudes toward mathematics in a
Nigerian context.
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Reliability analyses confirmed excellent internal consistency across all dimensions,
with Cronbach’s alpha ranging from .87 to .92 and McDonald’s omega ranging from
.88 t0 .93. These coefficients exceed the commonly recommended thresholds of .70
for adequate reliability (Nunnally, 1967; Tavakol & Dennick, 2011), indicating that
the MAQ items consistently measure the intended constructs. High reliability ensures
that researchers and educators can confidently interpret scores, compare groups, and
track changes in attitudes over time. This evidence supports the argument that well-
structured, psychometrically sound instruments are critical for understanding
students’ affective engagement with mathematics, corroborating findings from
previous studies that highlighted limitations in older instruments such as the
Fennema-Sherman scales (Chamberlin, 2010) and the Alken opinionnaire (Alken,
1974).

The convergent validity of the MAQ was supported by composite reliability (CR =
.88-.93) and average variance extracted (AVE = .60-.67), indicating that items within
each factor share substantial common variance. Discriminant validity was confirmed
via the Fornell-Larcker criterion and heterotrait—-monotrait (HTMT) ratio (all HTMT
< .85), demonstrating that the factors represent unique constructs and do not
excessively overlap. These findings suggest that the MAQ can differentiate between
specific components of mathematics attitudes, a critical requirement for research and
practical applications in educational assessment (Hair et al., 2020). The identification
of distinct but related dimensions enables targeted interventions, such as enhancing
self-efficacy or problem-solving orientation, to address specific areas of need in
mathematics learning.

The results of this study highlight the psychometric robustness of the MAQ in
capturing students’ attitudes toward mathematics in a culturally relevant context. The
five-factor structure, high reliability, and strong convergent and discriminant validity
provide evidence that the instrument is both theoretically and empirically sound. By
offering a concise, multidimensional, and reliable tool, the validated MAQ can
facilitate the assessment of students’ affective, cognitive, and behavioral attitudes,
guiding curriculum design, instructional strategies, and interventions aimed at
improving mathematics engagement and performance. This study contributes to the
literature by addressing gaps identified in prior research regarding the lack of
culturally grounded, psychometrically validated instruments for measuring
mathematics attitudes in Nigeria and similar contexts (Danlami, 2025).

Conclusion

The importance of students’ attitudes toward mathematics cannot be overemphasized,
given their well-established influence on motivation, engagement, and academic
performance. Despite numerous attempts to measure these attitudes, commonalities
have emerged regarding the factor structure of the construct. Palacios et al. (2014)
noted that enjoyment of mathematics, perceived value, problem-solving orientation,
and self-efficacy consistently appear in research on mathematics attitudes. This study
examined students’ attitudes toward mathematics using the adapted Mathematics
Attitude Questionnaire (MAQ) among Nigerian secondary school students. A sample
of 164 participants was used, and its adequacy for exploratory factor analysis was
confirmed through the Kaiser—Meyer—Olkin index (.865) and Bartlett’s test of
sphericity (¥*(351) = 3235, p < .001). Reliability analyses showed excellent internal
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consistency across the five factors In-Class Experience, Nature of Mathematics,
Problem-Solving Orientation, Conceptual Understanding, and Self-Efficacy with
Cronbach’s alpha and McDonald’s omega values ranging from .87 to .92 and .88 to
.93, respectively. Exploratory factor analysis accounted for 64.1% of total variance,
and all items loaded strongly onto their respective factors with minimal cross-
loadings, confirming the theoretical and empirical coherence of the MAQ. Convergent
and discriminant validity were supported through composite reliability, average
variance extracted, Fornell-Larcker, and HTMT criteria, indicating that the MAQ is a
reliable, valid, and culturally relevant instrument for assessing multidimensional
attitudes toward mathematics in the Nigerian context.

Recommendations
Based on the findings of this study, the following recommendations are proposed:

1. The Mathematics Attitude Questionnaire (MAQ) has been found to be a
reliable measure for senior secondary schools students’ attitudinal behaviour
towards mathematical concepts learning.

2. Mathematics educators should implement strategies that strengthen students’
self-efficacy, problem-solving orientation, and positive classroom experiences
to enhance students engagement and positive achievement.

3. Researchers in other regions of Nigeria or similar contexts can replicate or
extend this study to validate the MAQ further and assess its applicability
across diverse populations.
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APPENDIX A

MATHEMATICS ATTITUDE QUESTIONNAIR (MAQ)

Instructions: Please read each statement carefully and indicate your level of

agreement by marking the appropriate box. The options are as follows:

1 = Strongly Agree, 2 = Agree, 3 = Undecided, 4 = Disagree, 5 = Strongly Disagree

S/No. | In-Class Dimension

SA

A

UN

SD

| enjoy learning mathematics.

Mathematics lessons are enjoyable and engaging.

| actively participate in mathematics class activities.

| look forward to attending mathematics lessons.

Mathematics lessons are relevant to real-life situations.

Mathematics class helps me think critically.

Nlo|osw N

| find mathematics classes interesting and important.

<
Z
o

The Nature of Mathematics Dimension

SA

UN

SD

Mathematics is a subject that builds logical thinking.

Learning mathematics requires consistent practice.

Mathematics requires effort and dedication to understand.

Mathematics is a subject that demands attention to detail.

| believe mathematics develops problem-solving skills.

2 R I o

memorization.

| think mathematics involves more understanding than

S/No. | Problem-Solving Dimension

SA

UN

SD

=

| like solving mathematics problems and puzzles.

N

| feel confident when solving math problems on my own.

| enjoy the challenge of solving difficult mathematics problems

| can apply different strategies to solve mathematics problems.

g w

| feel satisfied when I successfully solve a math problem.

2]
ey
Z
o

Understanding Dimension

SA

UN

SD

| understand the mathematics questions asked by my teacher.

| can follow the explanation of mathematical concepts in class.

| find it easy to understand new mathematics topics.

BlwNE

| can explain what | learned in mathematics using my own words.

(%2
oy
Z
o

Self-Efficacy Dimension

SA

UN

SD

| feel confident in my ability to learn mathematics.

| believe | can do well in mathematics exams.

| am not afraid of making mistakes in mathematics.

| am confident when asked to solve math problems in class.

SN R DN

| feel calm and prepared before mathematics tests.

Source Adapted from Gulburnu, M., & Yildirim, K. (2021). Development and
implementation of mathematics attltudes scale for the primary and secondary

students. Pegem Journal of Education and Instruction, 11(4), 177-184.
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