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Abstract

This study examines the intricate relationship between eighth-grade students’ perceptions
of mathematics learning and their academic achievement, positing that student perceptions
significantly influence engagement with mathematical tasks, activities, and problem-solving.
Utilizing open data from the 2023 Trends in International Mathematics and Science
Study (TIMSS), this research analyzes and compares these perceptions against average
mathematics achievement across a selection of countries from the Global East, Middle, and
West. Findings reveal a counterintuitive trend in the Global East, where students exhibit
negative perceptions of mathematics learning despite consistently achieving high scores
on international assessments. Conversely, students in the Global Middle report positive
perceptions of mathematics, yet their average achievement falls below the international
average. Students in the Global West present a more varied outcome, demonstrating
mixed levels of perceptions and achievement. Collectively, these results suggest that a
direct, positive correlation between students’ perceptions of mathematics learning and
their average achievement is not universally evident, challenging conventional assumptions
about this relationship.
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1. Introduction

Mathematics is an indispensable discipline that plays a pivotal role across various
academic and professional fields, making it both challenging and rewarding for students
(Etuk et al., 2013). Despite its undeniable significance in daily life and several professional
fields, many students struggle to grasp the underlying concepts, procedures, and application
skills in mathematics (Hagan et al., 2020). In this context, there is a general consensus
that students perceptions of mathematics and their learning experiences significantly
impact their achievement (Alemany-Arrebola et al., 2025; Wakhata et al., 2022). Students’
experiences with mathematics are diverse: while some find joy and intrinsic motivation
in mathematics learning due to its logical structure and problem-solving aspects, others
experience fear or frustration, often stemming from past negative encounters or low self-
confidence (Grootenboer et al., 2016).

How students perceive mathematics learning may influence their performance in either
positive or negative ways, leading to mixed results in the research literature. On one hand,
studies reported a negative association, suggesting that low achievement is related to high
degree of negative anxiety, low self-esteem, and low confidence in mathematics. For example,
Hagan et al. (2020) reported a negative association between student perceptions and their
mathematics performance, while Kanafiah and Jumadi (2013) emphasize the common
fear and nervousness when confronted with mathematical tasks. Unfortunately, some
students develop negative perceptions students harbor when confronted with mathematics.
Such negative perceptions can lead to anxiety and aversion toward math during classroom
learning, leading them to avoid math-related tasks and forego careers in the field, hindering
their financial prospects and overall life satisfaction (Kanafiah & Jumadi, 2013). Conversely,
a positive relationship between students perceptions of mathematics learning and their
achievement has been reported by Byiringiro (2024) and Matney et al. (2022). Ampadu
(2012) highlights that those students who genuinely enjoy learning mathematics tend to
exhibit higher motivation levels and a willingness to invest additional effort, translating
into improved performance and a deeper conceptual understanding.

The underlying varied perceptions of mathematics are complex and multifaced, stemming
from different personal, institutional, social, cultural, and political factors. Some theories
suggest that students emotional responses about learning, achievement, and feeling of
mathematics transform into perceptions and later consolidate as beliefs (Furinghetti &
Pehkonen, 2002; Garofalo, 1989; Kasmin et al., 2019;), which significantly impact their
performance (Ferreira & Santoso, 2008; Kunwar, 2021). Mata et al. (2012) further
underscore the impact of prior negative experiences, stressful exams, and societal views
that mathematics is inherently difficult, which exacerbate negative feelings. However, these
perceptions are influenced by various factors: school environment, teacher attitudes and
beliefs, teaching methods, and parental perspectives all contribute to students’ overall
outlook on mathematics learning (Asante, 2012). Recognizing and addressing these
perceptual, attitudinal, and contextual aspects in mathematics teaching and learning is
crucial for enhancing students’ mathematical competence and achievement.

Despite the recognized effects of students’ perceptions of mathematics learning on their
achievement, Vionita and Purboningsih (2017) reveal that there is room for improvement
in understanding this relationship fully. It is particularly interesting for the mathematics
education community to understand students perceptions of mathematics learning and
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compare these perceptions with their average achievement across diverse social and cultural
contexts in regions such as the Global East, Middle, and the West. This study, therefore,
seeks to answer the following questions: How do eighth-grade students perceive mathematics
learning in the Global East, Middle, and West? How do eighth-grade students perceptions
of mathematics learning compare to their average achievement scores in the Global East,
Middle, and West?

The TIMSS 2023 Grade 8 participating countries are classified into three analytical
regions in this study: Global East, Global Middle, and Global West. This division is not
strictly geographical but rather culturally contextual, established to group countries with
similar dominant cultural influences:

Global East: Defined by a shared Asian cultural context.

Global Middle: Characterized by shared Middle Eastern, Arab, and African cultural
contexts.

Global West: Defined by common cultural contexts influenced by European and American
(North and South) traditions.

The participating countries in TIMSS 2023 grade eight and our division of them in the
Global East, Middle, and West is shown in Figure 1.

Figure 1. Countries that participated in the TIMSS 2023 grade 8 and their achievement
in mathematics in the Global East, Middle, and West (Map Source: https: //www. reddit.
com/ r/ MapPorn/ comments/ 1h6sbls/ summary_of_ timss_ 2023 results_ in_mathematics_
at/#lightbox)

2. Perceptions of Mathematics Learning in the Global East

In the Global East, mathematics is valued highly within the education system, often
seen not just as an academic discipline, but as a sign of intelligence and a strong predictor
of success in school education, resulting in its compulsory status up to the secondary level
in most countries. Unfortunately, this high cultural value of mathematics often translates
into a strong emphasis on academic achievement in tests through procedural fluency (Yang,
2013). Such environment places most students under pressure from high-stakes testing and
teacher-centered instructional strategies (OECD, 2023). In this sense, the perspectives of
students towards mathematics learning are largely influenced by pedagogical approaches
and evaluation processes.
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In most schools in the Eastern region, the instructional approach is found to be very
structured, focusing on teacher-centered practices, memorizing facts, and repeatedly prac-
ticing the same problems. This rigorous approach has a dual impact: on one hand, it helps
students build strong foundational skills, which often contributes to perform better on
paper-and-pencil tests (Wang et al., 2023). On the other hand, it leads students to feel
that mathematics is a rigid, abstract, and less interesting subject (Li, 2012b), frequently
resulting in feelings of fear and anxiety (Liu & Wang, 2021). Despite moderate recent
shifts toward more student-focused interactive models emphasizing problem-solving skills
and real-life problems, which have led to slight increase in positive sentiment toward
mathematics (Boaler, 2016; Hwang & Son, 2021). None the less, the low performance of
some students in mathematics has been attributed to their negative perceptions and beliefs
stemming from inadequate support and a lack of effective classroom participation (Hwang
& Son, 2021).

It is critical to note that the Global East exhibits significant internal differences regarding
student attitudes. Studies suggest that students in East Asian countries like Singapore
(Eric, 2011; Wong & Chen, 2012), China (Zhang & Zhang, 2020), Japan (Leung et al.,
2015), and Vietnam (OECD, 2015) generally show positive attitudes toward mathematics.
In stark contrast, most countries from the Indian subcontinent like India (Roshni, 2021
July 13; Sasidharan & Kareem, 2023) and Nepal (Marasini et al., 2025) exhibit negative
perceptions and attitudes towards school mathematics.

3. Perceptions of Mathematics Learning in the Global Middle

Mathematical knowledge and skills are widely recognized for their pivotal role in framing
students cognitive and analytical strategies, including problem-solving abilities. Neverthe-
less, in the Global Middle, students’ attitudes, experiences, and beliefs about mathematics
are subject to significant variation due to diverse cultural practices, socioeconomic condi-
tions, societal expectations, pedagogical strategies (Alemany-Arrebola et al., 2025). The
regional context creates a blend of positive recognition for mathematics alongside substan-
tial pressures and anxieties. In this context, in some regions, the emphasis on a rigorous
curriculum and rote learning creates distinct challenges. For instance, Avila-Mangarin and
Montefolka (2023) report that Jordanian eighth-grade students perceive mathematics as a
challenging subject, albeit with a positive attitude, frequently expressing anxiety and stress
related to mathematics, stemming from high-stakes examinations and societal expectations.
This pressure can lead to a feeling that mathematics is a challenging subject rather than an
enjoyable one (Avila-Mangarin & Montefolka, 2023). Despite these feelings, most students
still recognize the importance of mathematics learning for academic and future career
pursuits, with boys often expressing more confidence than girls (Anokye & Ampadu, 2020).
Generally, while a small portion of students may lack enthusiasm about the subject, the
majority in those contexts do not view mathematics as an outright negative experience
(Barroso etal.,2021; Berger et al., 2020; Galende et al., 2020).

Conversely, other nations in the Global Middle, particularly those that have prioritized
curriculum and polity reforms, demonstrate distinctly positive perceptions of mathematics
learning. For example, UAE students often exhibit a positive perception of mathematics
learning, largely because the curriculum emphasizes critical thinking, problem-solving, and
real-world applications through a practical engagement, competitions, and STEM-related
activities (Jiang et al., 2024). Many students in the region recognize the relevance of
mathematics in various aspects of life, including finance, engineering, and technology, which
enhances their motivation to engage with the subject (Dowker et al., 2019; Ing & Nylund-
Gibson, 2017). Similarly, in Uzbekistan, recent educational reform with modernizing
curriculum by introducing practical and applied mathematics has also had a positive
influence on students perceptions and attitudes (Alemany-Arrebola et al., 2025). Students
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strongly agree that they enjoy mathematics, with a robust positive sentiment toward the
subject, perceiving it as an enjoyable subject (Geary et al., 2023; Libradilla et al., 2023).

Overall, eighth-grade students across most of the Global Middle generally hold a positive
perceptions and attitudes toward mathematics learning (Suherman & Vidakovich, 2024),
with a few notable exceptions, such as Pakistan (Bashir et al., 2023), where negative
perceptions and attitudes prevail. It shows that mathematics is considered one of their
preferred subjects, though not necessarily the absolute favorite, as claimed by Suherman and
Vidakovich (2024). This general positive sentiment is often directly linked to achievement,
as studies show a strong positive correlation between students’ perceptions and their
average mathematics performance (Mutodi & Ngirande, 2014).

4. Perceptions of Mathematics Learning in the Global West

Research on student perceptions of mathematics learning in the Global West reveals a
diverse landscape were affective and cognitive factors play a major role in achievement.
Empirical studies consistently demonstrate that psychological variables such as value,
confidence, and self-concept have a moderate relation with enjoyment (Luo et al., 2016;
Peixoto et al., 2017), and the relation between enjoyment and achievement indicate a
moderate to strong positive interrelation (Van der Beek et al., 2017). Consequently, a
multidimensional definition of mathematics learning perceptions is adopted, combining
specific mathematical cognitions (value, gender roles/beliefs, confidence, self-concept),
affects (enjoyment, anxiety) and behavioral intentions (i.e., willingness and tendency to
spend more time learning mathematics subjects) (Wen & Dubé, 2022).

Student perceptions of mathematics learning and the factors influencing them vary
significantly across Western nations. In Australia, primary students generally view mathe-
matics as an important discipline and feel confident in their ability to learn it. However,
internal cultural and gender dynamics influence these perceptions significantly. Han (2019)
reported that boys rated their math competence higher and outperformed girls on math
tests, although gender stereotypes did not affect the self-concept of math. Conversely,
culture played a key role, with indigenous students reporting less enjoyment in learning
mathematics compared to their non-Indigenous peers. A 2024 report from the Australian
Council for Educational Research (ACER), based on OECD PISA data, highlighted that
higher mathematics performance was associated with a positive classroom environment,
strong teacher-student relationships, and a sense of belonging. Conversely, the report
found that bullying and lower stress resilience negatively impacted students enjoyment and
achievement in the subject (De Bortoli et al., 2024).

The pattern of emphasizing positive affective experiences is echoed in other Western
contexts. Research in Finland, for example, stresses the cultural influences on students’
emotional responses to mathematics, showing how individual and inter-individual factors
shape learning attitudes (Tuohilampi et al., 2015, 2016). In another study, comparing
Ghanaian and Australian primary school students, Davis et al. (2024) found that a
majority of students in both countries reported a positive valuation of mathematics
learning. Similarly, in the United States, studies consistently highlight the negative impacts
of anxiety and negative perceptions on student performance, underscoring the importance
of fostering positive attitudes to improve achievement (Matney et al., 2022). Furthermore,
Matney et al. (2022) concluded that there was a significant difference between perceptions
of doing mathematics between the 8th grade of US and Fiji data, with the US 8 data group
having significantly better perceptions of doing mathematics than their counterparts in
Fiji. In the US, high school students mathematics beliefs are shaped by various factors,
including gender, ethnicity, academic performance, teacher expectations, and cultural
context (Roesdiana, 2023).
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The importance of self-confidence and self-perception about mathematics learning is
strongly evident in Latin and South American nations, considered in the Global West in
this study. In Brazil, self-efficacy and attitudes toward mathematics learning play a crucial
role in students’ performance, underscoring the importance of motivation and confidence
in mathematical learning (Iaochite et al., 2025). Similarly, earlier research using TIMSS
1999 data suggested that Chilean students like and value mathematics and mathematics
learning, but demonstrated an inflated self-perception of their mathematic competence
(Ramirez, 2005). More recent findings from Saadati et al. (2023) confirmed that students
perceived difficulty, expectations for further education, and beliefs about the causes of
their mathematics outcomes were significant predictors of achievement in Chile.

As per the literature, students perceptions of mathematics learning demonstrate divergent
regional emphases across the Global East, Middle, and West, influenced primarily by cultural
value and pedagogical practice. In the Global East, mathematics is highly valued as a sign
of success, but this cultural pressure often leads to structured, teacher centered instruction
focused on procedural fluency and high-stakes testing, resulting in a mixed outcome of
high test performance (Wang et al., 2023) alongside frequent reports of fear and anxiety
(Liu & Wang, 2021). The Global Middle presents a blended picture, balancing a general
recognition of mathematics importance with significant variation: while nations with
curriculum modernization (like the UAE and Uzbekistan) show strong positive sentiment
and enjoyment (Jiang et al., 2024; Alemany Arrebola et al., 2025), others experience
anxiety due to rigorous curricula and rote learning (Avila-Mangarin & Montefolka, 2023).
Conversely, the Global West primarily frames perception through a multidimensional
affective and cognitive lens (Wen & Dubé, 2022), where factors like self-concept, confidence,
and positive classroom environments (De Bortoli et al., 2024) are recognized as major
predictors of achievement, highlighting the critical role of psychological and relational
factors in fostering positive attitudes and reducing anxiety (Matney et al., 2022).

5. Theoretical Framework

The Cultural-Historical Activity Theory (CHAT) (Roth & Radford, 2011; Vygotsky,
1978) provides a robust theoretical framework for understanding differences in students’
perceptions of mathematics across the Global East, Middle, and West. Students’ views of
mathematics learning and their academic achievement do not develop in isolation; rather,
they are deeply rooted in historical, social, and cultural contexts. CHAT hypothesizes
that all human actions—including students’ engagement in mathematics learning—are
mediated by social and cultural artifacts and shaped by the broader historical environment
in which they occur (Roth & Radford, 2011). Consequently, the differences observed in
students’ mathematical perceptions and perceptions of learning and performance across
world regions (as reflected in assessments such as TIMSS) can be interpreted through
their distinguishing cultural and educational contexts. CHAT offers a methodical way to
examine these regional variances by focusing on the interplay among the key components
of the activity system within mathematics classrooms:

Subjects (Persons): Students and teachers who participate in the learning process.

Actions (Processes): The methods and practices through which mathematics is taught
and learned.

Mediating Artifacts: The socio-cultural and historical factors that shape activity, such
as national education policies, curricular reforms, and standardized assessments, including
classroom resources and language of interactions.

Outcomes (Products): Students’ mathematics learning experiences, which influence their
perceptions, beliefs, attitudes, and ultimately, achievement.
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The historical and cultural trajectories of the three regions have shaped their mathematics
classroom activities in distinct ways, influencing how students perceive and experience
mathematics:

Global East: The educational culture places a strong emphasis on mathematics as a
gateway to higher education and career success, often mediated by high-stakes testing.
This system prioritizes procedural fluency and measurable achievement, resulting in high
performance levels but frequently accompanied by heightened anxiety and performance
pressure among students.

Global Middle: This region reflects an ongoing shift toward modernization and curricu-
lum reform. National initiatives aim to move from rote memorization toward fostering
critical thinking and real-world problem solving. Consequently, students’ perceptions of
mathematics are in transition—showing diverse, often positive attitudes but not always
aligning consistently with achievement outcomes.

Global West: The educational tradition emphasizes conceptual understanding, inclu-
siveness, and the psychological well-being of learners. Instruction focuses on enjoyment,
confidence, and self-efficacy, fostering a strong link between positive affective factors (such
as attitudes and perceptions) and mathematical achievement.

Hence, CHAT serves as an appropriate theoretical lens for analyzing how students’
mathematical perceptions and attitudes are shaped by and interact with their cultural-
historical contexts. It enables researchers to trace how affective experiences in mathematics
evolve and influence achievement, highlighting the central role of the socio-cultural and
historical contexts in mediating students’ learning (Roth & Radford, 2011).

6. Method of Study

We utilized secondary data for eighth-grade students perceptions of mathematics and
their average achievement for two countries in the Global East, four countries in the Global
Middle, and five countries in the Global West from the Trends in International Mathematics
and Science Study (TIMSS) 2023 data. The data were retrieved from the publicly available
data bank of the TIMSS 2023 International Database (https://timss2023.org/data/)
(Fishbein et al., 2025). We cleaned the dataset and integrated them into a single data
file to ensure data quality by including only the relevant variables. Our primary research
question focused on understanding eighth-grade students’ perceptions of mathematics
learning and how these perceptions compare to their average achievement in TIMSS 2023
in the Global East (Singapore and Japan), Global Middle (Jordan, United Arab Emirates,
Uzbekistan, and South Africa), and Global West (Australia, Finland, United States of
America, Brazil, and Chile). We selected only two countries (Singapore and Japan) from
the Global East because these countries share similar cultural and social contexts. We
selected more countries from the Global Middle and the Global West due a wide variations
in social and cultural contexts in those regions. The selection of these countries from the
TIMSS 2023 database was a random selection from the participating countries to include
representative samples from each region. The steps taken in this process are outlined
below:

First, we retrieved items of student perceptions of mathematics learning from the
TIMSS 2023 context questionnaires for eighth grade (https://timss2023.org/results/context-
questionnaires/). The nine items were related to the question "How much do you agree
with these statements about learning mathematics?" and scaled with using a four-point
Likert-type response of “agree a lot, agree a little, disagree a little, and disagree a lot.”
These nine items were:

BSBM19A) I enjoy learning mathematics.
BSBM19B) I wish I did not have to study mathematics.
BSBM19C) Mathematics is boring.
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BSBM19D) I learn many interesting things in mathematics.
BSBM19E) I like mathematics.

BSBM19F) I like any schoolwork that involves numbers.
BSBM19G) I like to solve mathematics problems.
BSBM19H) I look forward to mathematics class.
BSBM19I) Mathematics is one of my favorite subjects.

(TIMSS & PIRLS International Study Center, 2025).

Additionally, we obtained eighth-grade students’ average mathematics achievement
scores for each of the selected countries. Missing data points from students’ perceptions
were handled by deleting the missing values within the SPSS data file for each of the
selected countries. The default coding for the student responses in the TIMSS data were —
agree a lot = 1, agree a little = 2, disagree a little = 3, and disagree a lot = 4. The data
values were reverse-coded to align higher values with agreement and lower values with
disagreement for each study variable. For example, "agree a lot" was coded 1, and "disagree
a lot" was coded 4, which were then reverse-coded as 4 and 1, respectively.

Second, we performed a one-sample T-test for each item for the selected country to
assess the degree of agreement or disagreement among students for each item. The test
value was 2.5 (the average of 1, 2, 3, and 4) as cut-off points for determining the average
agreement and disagreement levels for each item. The average values below 2.5 were
considered students’ disagreement with the statement, and the average values above 2.5
were considered students agreement with the statement. The significance of the degree
of agreement/disagreement as the level of students perceptions in each statement was
assessed at 0.05 level of significance. The output data results in the SPSS together with
country average achievement for eighth grade students in mathematics were retrieved in
Excel Spreadsheet for construction of charts for visualization of average perceptions for
each selected countries and regions and their average achievement scores in mathematics
in TIMSS 2023.

Third, we constructed column charts to demonstrate and compare the average perceptions
of students in each item (along the y-axis). The average achievement in mathematics for
each country was presented with the country name (along the x-axis). Then, students
perceptions of mathematics learning were assessed based on the cut-off value of 2.5, for
which average perceptions below 2.5 were considered negative perceptions in that item
for the country, and an average value above 2.5 was considered positive perceptions and
significant at 0.05 level.

7. Results

The results of the study are presented separately for each of the nine perceptual items
related to students perceptions of mathematics learning in TIMSS 2023 eighth-grade
students. Each item presented a unique perception of mathematics learning, and hence, it
was deemed suitable to present them separately instead of computing a single grouped or
composite perception value.

Enjoy Learning Mathematics

The analysis of student perceptions of mathematics learning, based on one-sample t-tests
against the test value of 2.5 (mid-value), provides meaningful insights into their perceptions
of learning the subject in the Global East, Middle, and West. The results for the first item,
'T enjoy learning mathematics," are presented in Table 1 and Figure 2.

Table 1. Student perception of mathematics with reference to the item “I enjoy learning
mathematics.”
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Figure 2. Distribution of average student perceptions related to enjoyment in mathematics
learning

We examined responses to the statement, "I enjoy learning mathematics," and compared
these to their average mathematics achievement scores from TIMSS 2023, with the interna-
tional average set at 500. Students in the Global East exhibit a strong connection between
enjoying math and performing well. In Japan, students generally tend to enjoy math (Mean
= 2.68, SD = 0.90; t = 12.062, p < .001, Cohen’s d = .197). This slight positive inclination
aligns with their impressive mean mathematics achievement of 595, which is significantly
above the international average of 500. Even stronger positive feelings were found in
Singapore, where students expressed a clear enjoyment of learning mathematics (Mean =
2.93, SD = 1.012; t = 28.940, p < .001,Cohen’s d = .421). Their mean achievement score
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in TIMSS 2023 was 605, signifying that their enjoyment of learning mathematics is indeed
corroborated by high achievement.

The Global Middle presents an intriguing contrast, where high enjoyment of mathematics
does not always translate into high achievement. Students in Jordan agreed that they enjoy
learning mathematics (Mean = 3.09, SD = 1.05; t = 44.989, p < .001, Cohen’s d = 0.560).
Yet, their average achievement score in TIMSS 2023 was 388, which is significantly below
the international average of 500, suggesting a negative correlation between enjoyment and
average achievement. Similarly, for UAE students, agreement with enjoying mathematics
learning was strong (Mean = 2.94, SD = 1.048; t = 73.502, p < .001, Cohen’s d = 0.423).
Nevertheless, their country average of 489, slightly below the international average, suggests
a negative relationship between enjoyment and achievement in mathematics. In Uzbekistan,
students strongly agreed with enjoying mathematics learning (Mean = 3.50, SD = 0.76; t
= 85.024, p < .001, Cohen’s d = 1.311), indicating very strong agreement. Despite this,
their mean achievement score was 421, significantly below the international average of
500. Finally, South African students also showed a strong positive response to enjoying
mathematics learning (Mean = 3.35; t = 102.499, < 0.001, Cohen’s d = 1.001). But,
their average achievement of 397 in TIMSS 2023 mathematics was below the international
average, reflecting a negative direction between enjoyment and average achievement.

The relationship between enjoyment in mathematics learning and achievement in the
Global West is quite varied. Interestingly, Australian students generally disagreed with the
statement "I enjoy learning mathematics" (Mean = 2.29, SD = 0.990; t = -14.182, p <
.001, Cohen’s d = -0.211). Despite this, their average mathematics achievement in TIMSS
2023 was 509, slightly above the international average of 500. Similarly, Finnish students
also disagreed with enjoying mathematics learning (Mean = 2.35, SD = 0.964; t = -11.457,
p < .001, Cohen’s d = -0.153). Their average achievement in TIMSS 2023 was 504, also
slightly above the international average, suggesting that a lack of explicit enjoyment does
not necessarily hinder their performance.

In contrast, American students agreed that they enjoyed mathematics (Mean = 2.62,
SD = 1.041; t = 10.150, p < .001, Cohen’s d = 0.116). On the other hand, their average
achievement score in TIMSS 2023 mathematics was 488, slightly below the international
average. Students in Brazil also generally agreed that they enjoyed learning mathematics
(Mean = 2.91, SD = 1.032; t = 57.004, p < .001, Cohen’s d = 0.393). Despite this moderate
agreement, their average achievement in TIMSS 2023 mathematics was 378, significantly
below the international average of 500. Lastly, Chilean students agreed that they enjoyed
mathematics learning (Mean = 2.85, SD = 0.957; t = 24.072, p < .001, Cohen’s d =
0.367). Nevertheless, their average achievement score of 416 in TIMSS 2023 was below
the international average, suggesting that students enjoyment did not align with their
achievement scores.

In summary, while the Global East generally shows a positive alignment between enjoy-
ment and high achievement in mathematics, the Global Middle consistently demonstrates a
disconnect where high enjoyment does not translate into above-average achievement. The
Global West presents a more varied picture, with some countries achieving above-average
performance despite lower enjoyment and others showing positive enjoyment without
reaching the international average.

Wish not to Study Mathematics

This analysis examines 8th-grade students responses to the statement, 'l wish I did not
have to study mathematics," and explores how their desire to avoid math correlates with
their average achievement scores from TIMSS 2023 (international average = 500). A mean
score above 2.5 indicates agreement with the negative statement (wishing to avoid math),
while a score below 2.5 indicates disagreement. The details of these results are presented
in Table 2 and Figure 3.
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Students in the Global East generally show a lower desire to avoid mathematics, aligning
with their high achievement. In Japan, students disagreed with the statement "I wish I
did not have to study mathematics" (Mean = 2.26, SD = 0.901; t = -15.999, p < .001,
Cohen’s d = -0.262). This indicates they do not wish to avoid studying mathematics. Their
mean achievement in mathematics is 595, significantly above the international average
of 500, suggesting a positive relationship between not wanting to avoid math and high
performance. For Singaporean students, the results for "I wish I did not have to study
mathematics" (Mean = 2.48, SD = 1.093; t = -1.553, p = .120, Cohen’s d = -0.023) were
not statistically significant. This suggests that students neither strongly agree nor disagree
with the idea of avoiding math. Despite this neutrality, their mean achievement score in
TIMSS 2023 was 605, signifying high achievement.

In the Global Middle, there is a nuanced picture regarding the desire to avoid mathe-
matics, which often does not align with their lower achievement scores. Jordanian students
showed some disagreement with the statement "I wish I did not have to study mathematics"
(Mean = 2.47, SD = 1.219; t = -2.238, p = .013, Cohen’s d = -0.028). While statistically
significant, the very small effect size suggests that the overall sentiment is not overwhelm-
ingly negative. Yet, their average achievement score in TIMSS 2023 is 388, which is far
below the international average of 500, indicating a potential disconnect where a slight
disinclination to avoid math does not translate into higher scores. UAE students slightly
agreed with "T wish I did not have to study mathematics" (Mean = 2.54, SD = 1.166; t =
5.483, p < .001, Cohen’s d = 0.032), suggesting some reluctance but not a strong dislike.
Their country’s average achievement is 489, slightly below the international average of
500, suggesting a negative relationship between this slight reluctance and achievement.
For Uzbekistan, students disagreed with the statement "I wish I did not have to study
mathematics" (Mean = 2.29, SD = 1.195; t = -11.343, p < .001, Cohen’s d = -0.179).
This statistically significant disagreement indicates they do not wish to avoid studying
mathematics. Despite this, their mean achievement score was 421, significantly below the
international average of 500. South African students strongly indicated that they do not
wish to avoid studying mathematics (Mean = 2.06; t = -40.345, p < 0.001, Cohen’s d =
-0.395). The average achievement of grade eight students in South Africa in TIMSS 2023
was 397, which was below the international average of 500, reflecting a negative direction
between not wishing to avoid math and lower achievement.



37 S. Belbase et al.

Table 2. Student perception of mathematics learning concerning the second item, "Twish I did not
have to study mathematics."
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Figure 3. Distribution of average student perceptions related to wish not to study mathe-
matics

The Global West shows a tendency for students to wish they did not have to study
mathematics, yet their achievement can vary. Australian students agreed with the statement
"I wish I did not have to study mathematics" (Mean = 2.90, SD = 1.069; t = 24.917, p <
.001, Cohen’s d = 0.371), suggesting that a significant portion would prefer to avoid math.
But, their average achievement in mathematics in TIMSS 2023 was 509, slightly above
the international average of 500. Similarly, Finnish students agreed with "I wish I did not
have to study mathematics" (Mean = 2.70, SD = 1.027; t = 14.592, p < .001, Cohen’s
d = 0.196), suggesting that many would prefer to avoid it. Despite this, their average
achievement in mathematics in TIMSS 2023 was 504, slightly above the international



Student Perceptions of Mathematics Learning 38

average. This indicates that for Australia and Finland, a desire to avoid math does not
necessarily hinder above-average performance.

For US students, the mean was 2.75 (SD = 1.043; t = 20.958, p < .001, Cohen’s d =
0.240) for "I wish I did not have to study mathematics," indicating that they generally
wish they did not have to study mathematics. The average achievement score in TIMSS
2023 mathematics for US eighth graders was 488, slightly below the international average.
Regarding Brazilian students, the mean score was 2.46 (SD = 1.147; t=-5.051,p < .001,
Cohen’s d=-0.035) for "I wish I did not have to study mathematics," indicating they tend to
disagree with this statement, reflecting a slight but statistically significant tendency towards
not wishing to avoid math. Still, their average achievement in TIMSS 2023 mathematics
was 378, way below the international average of 500. For Chilean students, the mean score
was 2.39 (SD = 1.057; t = -7.045, p < .001, Cohen’s d = -0.108), indicating disagreement
with the wish to avoid studying mathematics. Despite this, their average achievement
score of 416 in TIMSS 2023 was below the international average of 500.

In conclusion, the Global East generally exhibits a positive alignment, where students
do not wish to avoid math and achieve high results. The Global Middle often exhibits a
significant desire to avoid math, yet their achievement scores remain below the international
average. The Global West presents a more mixed picture, with some countries achieving
above-average results despite a reported desire to avoid math. In contrast, others exhibit
varied relationships between their desire to avoid math and their actual achievement.

Mathematics is Boring

This analysis examines how 8th-grade students perceive mathematics learning in terms
of its perceived "boringness," as indicated by their responses to the statement "Mathematics
is boring." A mean score above 2.5 indicates agreement with the statement that math is
boring, while a score below 2.5 indicates disagreement (meaning they do not find it boring).
We have also considered their average mathematics achievement scores from TIMSS 2023,
with the international average at 500. The detailed results are presented in Table 3 and
Figure 4.

Students in the Global East generally do not find mathematics boring, a perception that
aligns with their strong achievements. In Japan, students disagreed with the statement
"Mathematics is boring" (Mean = 2.25, SD = 0.835; t = -17.896, p < .001, Cohen’s d
= -0.294). This suggests they do not find the subject completely unappealing or boring.
Their mean achievement in mathematics is 595, significantly above the international
average. Singaporean students also strongly disagreed that "Mathematics is boring" (Mean
= 2.44, SD = 1.005; t = -3.816, p < .001, Cohen’s d = -0.056). This reinforces their
generally positive perception of math, indicating they do not find the subject uninteresting.
Their mean achievement score in TIMSS 2023 was 605, signifying high achievement that
corresponds with a lack of boredom.
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Table 3. Student perception of mathematics concerning the item "Mathematics is boring."

S. Belbase et al.
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Figure 4. Distribution of average student perceptions related to boring mathematics

The Global Middle presents an interesting scenario where students generally, do not
find mathematics boring, but this positive perception often does not translate into higher
achievement. Jordanian students slightly disagreed with the statement "Mathematics is
boring" (Mean = 2.49, SD = 1.178; t = -0.817, p = .207, Cohen’s d = -0.010). This
indicates that mathematics is not widely considered boring by students. Nevertheless,
their average achievement score in TIMSS 2023 is 388, far below the international average.
Similarly, UAE students slightly agreed that "Mathematics is boring" (Mean = 2.54, SD
= 1.115; t = 6.599, p < .001, Cohen’s d = 0.038), suggesting that some elements might
be considered dull, but it is not strongly perceived as boring. Their country’s average
achievement is 489, slightly below the international average.
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For Uzbekistan, students strongly disagreed with the statement "Mathematics is boring"
(Mean = 1.97, SD = 1.122; t = -29.957, p < .001, Cohen’s d = -0.474). This statistically
significant and strong disagreement indicates that, on average, students do not find
mathematics boring. Despite this, their mean achievement score was 421, significantly
below the international average.

South African students also strongly indicated that they do not find mathematics boring
(Mean = 1.87; t = -63.475, p < 0.001, Cohen’s d = 0.627). This reflects a strong tendency
towards seeing mathematics as not boring. In contrary, their average achievement in
TIMSS 2023 was 397, which was below the international average.

The Global West shows a more varied picture, with some countries finding math boring
while others do not, and achievement levels also differing. Australian students showed a
slight tendency to agree that "Mathematics is boring" (Mean = 2.61, SD = 0.978; t =
7.341, p < .001, Cohen’s d = 0.109), suggesting that many do not find it engaging. Despite
this, their average achievement in mathematics in TIMSS 2023 was 509, slightly above
the international average. Additionally, students in Finland agreed that "Mathematics is
boring" (Mean = 2.89, SD = 0.945; t = 31.026, p < .001, Cohen’s d = 0.416), reinforcing the
perception that the subject is not engaging. Their average achievement in mathematics in
TIMSS 2023 was 504, also slightly above the international average, suggesting that finding
math boring does not necessarily prevent above-average performance in these countries.

American students agreed that "Mathematics is boring" (Mean = 2.80, SD = 0.981; t =
26.540, p < .001, Cohen’s d = 0.305), indicating a general perception that mathematics is
perceived as boring. The average achievement score in TIMSS 2023 mathematics for US
eighth graders was 488, slightly below the international average.

For Brazilian students, the mean score was 2.67 (SD = 1.087; t = 22.127, p < .001,
Cohen’s d = 0.156), indicating that they agree mathematics is boring. In the same vein,
their average achievement in TIMSS 2023 mathematics was 378, way below the international
average.

Conversely, Chilean students slightly disagreed that "Mathematics is boring"(Mean =
2.46, SD = 0.992; t = -2.317, p = .010, Cohen’s d = -0.036), indicating that they do not
find mathematics boring. Despite this, their average achievement score of 416 in TIMSS
2023 was below the international average.

In summary, the Global East consistently shows that students do not find mathematics
boring, which correlates with their high achievement. The Global Middle generally shares
this perception that math is not boring, but their achievement scores remain below the
international average, highlighting a disconnect. In the Global West, there is a split. Some
countries find math boring but still achieve above average, while others who perceive it as
boring (or not boring) show varied achievement levels relative to the international standard.

Learning Interesting Things in Mathematics

This analysis explores how 8th-grade students perceive the content of mathematics,
specifically whether they "learn many interesting things in mathematics." A mean score
above 2.5 indicates agreement with learning interesting things, while a score below 2.5
indicates disagreement. We have also cross-referenced these perceptions with their average
mathematics achievement scores from TIMSS 2023, where the international average is 500.
The results are presented in Table 4 and Figure 5.

Students in the Global East generally agree that they learn many interesting things in
mathematics, a perception that aligns with their strong achievement. In Japan, students
agreed that they learn many interesting things in mathematics (Mean = 2.53, SD = 0.839;
t = 2.455, p = .007, Cohen’s d = 0.40). Although the effect size is small, indicating
weak agreement, this positive view of the content is evident. Their mean achievement in
mathematics is 595, significantly above the international average with some alignment with
their perception of learning interesting things in math.
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Table 4. Student perception af mathematics concerning the item "I learn many inferesting things
in mathematics."”
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Figure 5. Distribution of average student perceptions related to interesting things in mathe-
matics

Singaporean students strongly agreed that they "learn many interesting things in mathe-
matics" (Mean = 2.93, SD = 0.906; t = 32.643, p < .001, Cohen’s d = .476). This reinforces
the perception that mathematics is an engaging subject for them. Their mean achievement
score in TIMSS 2023 was 605, signifying high achievement that correlates with finding the
content interesting.

The Global Middle shows a consistent pattern where students strongly believe they
learn many interesting things in mathematics, but this perception often does not translate
into higher achievement. Jordanian students agreed that they 'learn many interesting
things in mathematics" (Mean = 3.09, SD = 1.048; t (44) = 44.565, p < .001, Cohen’s d
= 0.565). This reflects that they find mathematics content engaging. Conversely, their
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average achievement score in TIMSS 2023 is 388, far below the international average of
500, despite their positive perceptions of mathematics content learning. Similarly, UAE
students agreed that they learned many interesting things in mathematics (Mean = 3.00,
SD = 1.024; t = 84.756, p < .001, Cohen’s d = 0.490), indicating that they found the
mathematics content engaging and interesting. But, their country’s average achievement is
489, slightly below the international average, which is against their perception of learning
interesting things.

For Uzbekistan, students strongly agreed with "I learn many interesting things in
mathematics" (Mean = 3.50, SD = 0.812; t = 77.886, p < .001, Cohen’s d = 1.229),
indicating a very strong belief that they learn many interesting things. Despite this strong
agreement, their mean achievement score was 421, significantly below the international
average. Likewise, South African students also strongly believe that they learn many
interesting things in mathematics (Mean = 3.34; t = 98.526, p < 0.001, Cohen’s d = 0.967).
This highlights a strong positive response to the content-related engagement. Nonetheless,
their average achievement in TIMSS 2023 was 397, which was below the international
average.

The Global West shows a mixed bag of perceptions regarding interesting math content,
with varying correlations to achievement. Australian students disagreed with "I learn
many interesting things in mathematics" (Mean = 2.36, SD = 0.944; t = -9.951, p < .001,
Cohen’s d = -0.148), suggesting that they do not find mathematics particularly engaging.
Despite this, their average achievement in mathematics in TIMSS 2023 was 509, slightly
above the international average.

Likewise, students in Finland also disagreed with "l learn many interesting things in
mathematics" (Mean = 2.38, SD = 0.914; t = -9.953, p < .001, Cohen’s d = -0.134),
suggesting that they do not perceive mathematics as engaging or exciting. Similar to
Australia, their average achievement in mathematics in TIMSS 2023 was 504, also slightly
above the international average.

The students in the US agreed that they "learn many interesting things in mathematics"
(Mean = 2.73, SD = 0.971; t = 20.688, p < .001, Cohen’s d = 0.237), perceiving mathematics
as a subject with interesting content. Yet, their average achievement score in TIMSS 2023
mathematics was 488, slightly below the international average.

For Brazilian students, the mean of 3.06 (SD = 0.988; t = 80.007, p < .001, Cohen’s d =
0.563) indicated a strong agreement that they learn many interesting things in mathematics.
Despite this strong belief, their average achievement in TIMSS 2023 mathematics was 378,
way below the international average.

Finally, Chilean students agreed with "I learn many interesting things in mathematics"
(Mean = 2.97, SD = 0.876; t = 34.686, p < .001, Cohen’s d = 0.531), indicating a
strong belief that they learn many interesting things in mathematics. But, their average
achievement score of 416 in TIMSS 2023 was below the international average.

In conclusion, the Global East consistently shows students finding mathematics content
interesting, which aligns with their high achievement. In the Global Middle, students
strongly perceive mathematics as interesting, but this positive outlook does not translate
into above-average achievement. The Global West presents a mixed scenario, with some
countries achieving above-average results despite a reported lack of interest in the content.
In contrast, others show strong interest but do not reach the international average in
performance.

Like/Dislike Mathematics

This analysis examines the general sentiment of 8th-grade students towards mathematics,
specifically their agreement with the statement "I like mathematics." A mean score above 2.5
indicates agreement with liking mathematics, while a score below 2.5 indicates disagreement.
We have also compared these perceptions with their average mathematics achievement
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scores from TTIMSS 2023, where the international average is 500. These results are presented
in the following Table 5 and Figure 6.

The Global East presents an interesting dynamic where students reported "liking" for
mathematics is somewhat varied despite consistently high achievement. In Japan, students
do not strongly identify with liking mathematics (Mean = 2.39, SD = 0.959; t = -6.771,
p < .001, Cohen’s d = -0.111). This indicates a slight disagreement with liking the
subject. Despite this, their mean achievement in mathematics is 595, significantly above
the international average of 500. This suggests that a strong personal "liking" is not a
prerequisite for high performance in Japan. Conversely, Singaporean students agree with
'T like mathematics" (Mean = 2.79, SD = 1.036; t = 19.479, p < .001, Cohen’s d = .284).
This positive sentiment aligns with their outstanding mean achievement score of 605 in
TIMSS 2023, signifying that both enjoyment and high performance coexist.

In the Global Middle, there is a clear pattern of students strongly agreeing that they
like mathematics, yet this positive sentiment generally does not correlate with above-
average achievement. Jordanian students agree with "I like mathematics" (Mean = 2.94,
SD = 1.127; t=31.166, p < .001, Cohen’s d = 0.394), suggesting they generally like
mathematics. Nevertheless, their average achievement score in TIMSS 2023 is 388, far
below the international average. Similarly, UAE students agree with "I like mathematics"
(Mean = 2.85, SD = 1.097; t = 55.146, p < .001, Cohen’s d = 0.319), indicating a
general liking for the subject. Their country’s average achievement is 489, slightly below
the international average. Likewise, for Uzbekistan, students strongly agree with "I like
mathematics" (Mean = 3.48, SD = 0.819; t = 75.567, p < .001, Cohen’s d = 1.192),
indicating a very strong level of agreement. This means that, on average, students like
mathematics. Despite this strong affinity, their mean achievement score was 421, which is
significantly below the international average.

The mean score for South African students on "I like mathematics' is 3.21, significantly
above 2.5 (t = 74.743, p < 0.001, Cohen’s d = 0.735), indicating a strong positive sentiment
towards the subject. However, their average achievement in TIMSS 2023 was 397, which
was below the international average, suggesting that a liking for math does not necessarily
lead to high achievement.

Table 5. Student perception of mathematics concerning the item "I [ike mathematics."
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Distribution of Mean Score for "I like mathematics."
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Figure 6. Distribution of average student perceptions related to like/dislike mathematics

The Global West presents a varied landscape concerning students liking for mathematics,
with corresponding mixed achievement outcomes. Australian students disagreed with
'T like mathematics" (Mean = 2.35, SD = 1.026; t = -9.512, p < .001, Cohen’s d =-
0.141), indicating an overall lack of enthusiasm for the subject. Despite this, their average
achievement in mathematics in TIMSS 2023 was 509, slightly above the international
average of 500. Furthermore, Finnish students also disagreed with "I like mathematics"
(Mean = 2.24, SD = 0.992; t = 19.521, p < .001, Cohen’s d = -0.262), reinforcing a less
favorable attitude. On the other hand, their average achievement in mathematics in TIMSS
2023 was 504, which is slightly above the international average, suggesting that a dislike
for math does not necessarily prevent strong academic performance.

American students showed a neutral stance on "I like mathematics" (Mean = 2.52, SD =
1.059; t=1.562,p=.118). This indicates no significant agreement or disagreement, reflecting
a neutral feeling. Their average achievement score in TIMSS 2023 mathematics was 488,
slightly below the international average. Whereas, for Brazilian students, the mean of 2.63
(SD = 1.122; t=16.843,p < .001, Cohen’s d=0.118) showed a slight agreement with liking
mathematics, though not overwhelmingly strong. Their average achievement in TIMSS
2023 mathematics was 378, way below the international average. Finally, Chilean students
agreed with "I like mathematics" (Mean = 2.67, SD = 1.039; t = 10.744, p < .001, Cohen’s
d = 0.165), indicating a small but statistically significant level of agreement. Despite this,
their average achievement score of 416 in TIMSS 2023 was below the international average.

In conclusion, the relationship between 'liking" mathematics and achievement varies
significantly across regions. In the Global East, both high liking and high achievement can
coexist (Singapore), or high achievement can be present despite a less pronounced liking
(Japan). The Global Middle consistently shows a strong reported liking for mathematics,
but this does not translate into above-average achievement. The Global West presents
a complex picture where a lack of strong liking for mathematics can still coincide with
above-average achievement (Australia, Finland). At the same time, other countries show
varying degrees of liking that do not necessarily guarantee higher scores.

Like Schoolwork that Involves Numbers

This analysis investigates 8th-grade students preferences for schoolwork that involves
numbers based on their agreement with the statement, "I like any schoolwork that involves
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numbers.” A mean score above 2.5 indicates agreement (they like numerical tasks), while
a score below 2.5 indicates disagreement (they do not particularly like numerical tasks).
We have also examined their average mathematics achievement scores from TIMSS 2023,
where the international average is 500, about their perceptions of working with numbers.
These results are presented in Table 6 and Figure 7.

The Global East presents a curious case where students generally do not strongly like
schoolwork that involves numbers, yet they achieve exceptionally high in mathematics.
Japanese students show a significant disagreement with "liking any schoolwork that involves
numbers" (Mean = 2.08, SD = 0.802; t = -31.876, p < .001,Cohen’s d = -0.523). This
indicates a notable lack of preference for numerical tasks. Despite this, their mean
achievement in mathematics is 595, significantly above the international average of 500,
suggesting that a strong liking for numerical tasks is not necessary for high performance.
Similarly, Singaporean students disagreed with the statement "I like any schoolwork that
involves numbers" (Mean = 2.46, SD = 0.999; t = -2.739, p = .003, Cohen’s d = -0.040).
While not a strong rejection, it suggests they do not strongly prefer numerical work. Their
mean achievement score in TIMSS 2023 was 605, signifying high achievement despite this
less enthusiastic view of numerical tasks.

Table 6. Student perception of mathematics concerning the item "I like schoolwork that bivolves

numbars.”
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Distribution of Mean Score for "I like any schoolwork that involves numbers."
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Figure 7. Distribution of average student perceptions related to school works with numbers

In the Global Middle, there is a consistent pattern of students agreeing that they enjoy
schoolwork that involves numbers; in the contrary, this positive sentiment generally does
not correlate with above-average achievement. Students in Jordan agree with the statement
'T like any schoolwork that involves numbers" (Mean = 2.91, SD = 1.099; t = 29.734, p <
.001, Cohen’s d = 0.376), indicating their enjoyment of numerical tasks. But, their average
achievement score in TIMSS 2023 is 388, far below the international average.

The UAE students also agree with "I like any schoolwork that involves numbers" (Mean
= 2.66, SD = 1.101; t = 25.515, p < .001, Cohen’s d = 0.148), indicating a general
enjoyment of numerical tasks in schoolwork. Their country’s average achievement is 489,
slightly below the international average.

For Uzbekistan, students agree with "I like any schoolwork that involves numbers" (Mean
= 3.33, SD = 0.849; t = 61.636, p < .001, Cohen’s d = 0.976), indicating a large and
statistically significant level of agreement. This means that, on average, students like
schoolwork that involves numbers. Despite their strong preference for numerical tasks, their
mean achievement score was 421, which is significantly below the international average.

South African students also indicate a strong preference for schoolwork involving numbers
(Mean = 3.04; t = 57.768, p < 0.001, Cohen’s d = 0.566). This shows a moderate to strong
positive sentiment towards numerical tasks. Nevertheless, their average achievement in
TIMSS 2023 was 397, which was below the international average.

The Global West generally shows students disagreeing with liking schoolwork that
involves numbers, with varied implications for their achievement. Australian students
show a slight tendency to disagree with the statement "I like any schoolwork that involves
numbers" (Mean = 2.43, SD = 1.034; t = -4.608, p < .001, Cohen’s d = -0.069). Despite
this, their average achievement in mathematics in TIMSS 2023 was 509, slightly above the
international average of 500.

Finnish students express clear disagreement with "I like any schoolwork that involves
numbers" (Mean = 1.92, SD = 0.856; t=-50.886, p < .001, Cohen’s d=-0.683), suggesting a
strong aversion to numerical tasks. Nevertheless, their average achievement in mathematics
in TIMSS 2023 was 504, also slightly above the international average, suggesting that
disliking numerical tasks does not necessarily hinder strong performance.
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American students disagreed with the statement "I like any schoolwork that involves
numbers" (Mean = 2.21, SD = 0.983; t = -25.997, p < .001, Cohen’s d = -0.298), indicating
that they do not particularly enjoy such schoolwork. Their average achievement score in
TIMSS 2023 mathematics was 488, slightly below the international average.

Regarding Brazilian students, the mean score was 2.36 (SD = 1.068; t = -17.917, p <
.001, Cohen’s d = -0.126), indicating a tendency to disagree, which suggests that they do
not particularly enjoy schoolwork involving numbers. Their average achievement in TIMSS
2023 mathematics was 378, way below the international average.

Finally, Chilean students disagreed with the statement "I like any schoolwork that
involves numbers" (Mean = 2.35, SD = 0.984; t = -10.261, p < .001, Cohen’s d = -0.157),
suggesting that they do not particularly enjoy schoolwork involving numbers. Their average
achievement score of 416 in TIMSS 2023 was below the international average.

In conclusion, the Global East demonstrates that high achievement in mathematics
can occur even when students do not strongly prefer schoolwork involving numbers. The
Global Middle, in contrast, consistently shows students expressing a strong liking for
numerical tasks, but this positive sentiment generally does not translate into above-average
achievement. In the Global West, there is a widespread tendency to dislike numerical
schoolwork. However, some countries still achieve above-average results, highlighting a
complex relationship between a preference for numerical tasks and actual performance.

Like to Solve Mathematics Problems

This analysis examines the attitudes of 8th-grade students toward a core aspect of
mathematics: problem-solving. We look at their agreement with the statement, "I like
to solve mathematics problems." A mean score above 2.5 indicates agreement (they like
solving problems), while a score below 2.5 indicates disagreement (they do not particularly
like solving problems). These perceptions are then considered alongside their average
mathematics achievement scores from TIMSS 2023, where the international average is 500.
These results are presented in Table 7 and Figure 8.

The Global East presents a nuanced picture regarding the enjoyment of solving math-
ematics problems, with students in some countries showing less enthusiasm despite con-
sistently high achievement. Japanese students generally, exhibit a lack of enthusiasm
for mathematics-related tasks, as indicated by their disagreement with "liking to solve
mathematics problems" (Mean = 2.41, SD = 0.929; t = -5.822, p < .001, Cohen’s d
= -0.096). Despite this, their mean achievement in mathematics is 595, significantly
above the international average of 500. This suggests that a strong personal enjoyment of
problem-solving does not solely drive high performance in Japan.

Conversely, students in Singapore generally hold a favorable attitude toward problem-
solving activities, agreeing that they "like to solve mathematics problems" (Mean = 2.65,
SD = 1.059; t = 9.733, p < .001, Cohen’s d = .142). This aligns with their outstanding
mean achievement score of 605 in TIMSS 2023, suggesting a positive correlation between
enjoyment of problem-solving and high performance.

In the Global Middle, there is a consistent pattern of students agreeing that they enjoy
solving mathematics problems, but this positive sentiment generally does not correlate with
above-average achievement. Students in Jordan agree with "I like to solve mathematics
problems" (Mean = 2.96, SD = 1.104; t = 32.773, p < .001, Cohen’s d = 0.416), indicating
an enjoyment of problem-solving activities. In contrary, their average achievement score in
TIMSS 2023 is 388, far below the international average.

UAE students also agree with "I like to solve mathematics problems" (Mean = 2.76, SD =
1.107; t = 40.636, p < .001, Cohen’s d = 0.235), indicating an enjoyment of problem-solving
activities in mathematics. Their country’s average achievement is 489, slightly below the
international average.

For Uzbekistan, students strongly agree with "I like to solve mathematics problems"
(Mean = 3.36, SD = 0.857; t = 63.346, p < .001, Cohen’s d = 1.000), indicating a statistically
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significant and large level of agreement. This means that, on average, students enjoy solving
mathematics problems. Despite this strong enjoyment, their mean achievement score was
421, significantly below the international average. South African students also exhibit a
moderate to strong positive attitude towards solving mathematical problems (Mean = 3.04;
t = 57.484, p < 0.001, Cohen’s d = 0.563), indicating that they enjoy these tasks. However,
their average achievement in TIMSS 2023 was 397, which was below the international
average despite the strong positive perceptions of mathematics problem-solving.
Table 7. Student perception of mathematics concerning the item "I [ike fo solve mathematics
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Figure 8. Distribution of average student perceptions related to liking to solve mathematics
problems

The Global West generally shows students disagreeing with liking to solve mathematics
problems, with varied implications for their achievement. Students in Australia disagree
with the statement "I like to solve mathematics problems" (Mean = 2.27, SD = 1.010;
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t = -15.051, p < .001, Cohen’s d = -0.224). These results suggest that students do
not particularly enjoy problem-solving tasks. Despite this, their average achievement in
mathematics in TIMSS 2023 was 509, slightly above the international average of 500. In
a similar vein, Finnish students express clear disagreement with the statement "I like to
solve mathematics problems" (Mean = 2.16, SD = 1.00; t = -25.01, p < .001, Cohen’s
d = -0.335), indicating that problem-solving is not an enjoyable aspect of their learning
experience. Nevertheless, their average achievement in mathematics in TIMSS 2023 was
504, also slightly above the international average, suggesting that disliking problem-solving
does not necessarily hinder strong performance.

US students disagreed with "I like to solve mathematics problems" (Mean = 2.36, SD
= 1.041; t = -11.872, p < .001, Cohen’s d = -0.136), suggesting they do not have a
strong liking for solving math problems. Their average achievement score in TIMSS 2023
mathematics was 488, slightly below the international average.

For Brazilian students, the mean score of 2.42 (SD = 1.109; t = -10.026, p < .001, Cohen’s
d = -0.071) suggests a moderate disagreement with enjoying solving math problems. Their
average achievement in TIMSS 2023 mathematics was 378, way below the international
average. Finally, Chilean students disagreed with "I like to solve mathematics problems"
(Mean = 2.47, SD = 1.023; t = -1.848, p = .032, Cohen’s d = -0.028), indicating that
they do not strongly enjoy solving mathematics problems. Their average achievement
score of 416 in TIMSS 2023 was below the international average, which corroborates their
perception of mathematics problems and their achievement.

In conclusion, the Global East shows a varied connection between liking problem-solving
and achievement, with some high-achieving countries not strongly enjoying it (Japan) and
others demonstrating a favorable attitude (Singapore). The Global Middle consistently
indicates a strong enjoyment of solving mathematics problems, yet this positive sentiment
does not lead to above-average achievement. In the Global West, there is a general trend
among students to dislike solving mathematics problems, but this does not always translate
to lower achievement, as seen in Australia and Finland. Other countries in the West show
a similar disliking that aligns with below-average performance.

Looking Forward to Mathematics Class

This analysis examines 8th-grade students anticipation of their mathematics class, based
on their agreement with the statement "I look forward to mathematics class." A mean
score above 2.5 indicates agreement (they look forward to class), while a score below 2.5
indicates disagreement (they do not look forward to class). These perceptions are then
considered alongside their average mathematics achievement scores from TIMSS 2023,
where the international average is 500. These results are presented in Table 8 and Figure 9.
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Figure 9. Distribution of average student perceptions related to looking forward to
mathematics class

The Global East presents a mixed picture regarding students eagerness for mathematics
class despite their consistently high achievement. Japanese students generally disagree with
looking forward to mathematics class (Mean = 2.24, SD = 0.886; t = -18.011, p < .001,
Cohen’s d = -0.296). This indicates a general lack of enthusiasm for mathematics-related
tasks. Despite this, their mean achievement in mathematics is 595, significantly above the
international average of 500, suggesting that looking forward to class is not a prerequisite
for high performance in Japan. Nonetheless, Singaporean students, while achieving highly,
show only a slight tendency to look forward to mathematics class (Mean = 2.53, SD =
1.035; t = 2.280, p = .011, Cohen’s d = .033). This very weak agreement suggests a neutral
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to mildly positive anticipation. Their mean achievement score in TIMSS 2023 was 605,
signifying high achievement despite this less pronounced eagerness for mathematics class.

In the Global Middle, there is a consistent pattern of students agreeing that they look
forward to mathematics class. However, this positive anticipation generally does not
correlate with above-average achievement. Jordanian students agree that they look forward
to mathematics lessons with moderate enthusiasm (Mean = 2.78, SD = 1.156; t = 18.845,
p < .001, Cohen’s d = 0.240). Nevertheless, their average achievement score in TIMSS
2023 is 388, far below the international average.

Students from the UAE also agree that they look forward to mathematics lessons with
moderate enthusiasm (Mean = 2.70, SD = 1.116; t = 30.357, p < .001, Cohen’s d = 0.176).
Their country’s average achievement is 489, slightly below the international average. For
Uzbekistan, students agree with "I look forward to mathematics class" (Mean = 3.18, SD
= 0.914; t = 46.972, p < .001, Cohen’s d = 0.742), indicating statistically significant and
moderate agreement. This means that, on average, students look forward to mathematics
class. Despite this positive anticipation, their mean achievement score was 421, significantly
below the international average. South African students generally look forward to their
mathematics classes (Mean = 3.06; t = 57.974, p < 0.001, Cohen’s d = 0.568), indicating
a strong positive sentiment towards attending. However, their average achievement in
TIMSS 2023 was 397, which was below the international average.

The Global West generally shows students disagreeing with looking forward to mathe-
matics class, with varied implications for their achievement. Notably, Australian students
strongly disagree with the statement "I look forward to mathematics class" (Mean = 2.00,
SD = 0.940; t = -35.770, p < .001, Cohen’s d = -0.533). Despite this strong negative
sentiment, their average achievement in mathematics in TIMSS 2023 was 509, slightly
above the international average of 500.

Students in Finland exhibit a strong aversion to mathematics class, as they strongly
disagree with the statement "I look forward to mathematics class" (Mean = 1.79, SD
= 0.861; t = -61.314, p < .001, Cohen’s d = -0.823). This highlights that a significant
portion of students do not anticipate mathematics lessons with enthusiasm. Nevertheless,
their average achievement in mathematics in TIMSS 2023 was 504, also slightly above
the international average, suggesting that disliking class anticipation does not necessarily
hinder strong performance. US students disagreed with "I look forward to mathematics
class" (Mean = 2.29, SD = 1.044; t = -17.265, p < .001, Cohen’s d = -0.198), suggesting
that they generally, do not look forward to mathematics class. Their average achievement
score in TIMSS 2023 mathematics was 488, slightly below the international average.

Brazilian students showed a clear disagreement with looking forward to mathematics
class (Mean = 2.06, SD = 1.078; t = -57.950, p < .001, Cohen’s d = -0.410), indicating
that they are not enthusiastic about attending math class. Their average achievement in
TIMSS 2023 mathematics was 378, way below the international average. Finally, Chilean
students disagreed with "I look forward to mathematics class" (Mean = 2.18, SD = 0.994;
t =-21.135, p < .001, Cohen’s d = -0.324), indicating that, on average, students do not
look forward to mathematics class. Their average achievement score of 416 in TIMSS 2023
was below the international average.

In conclusion, the Global East demonstrates a mixed picture regarding anticipation for
math class, with high achievement observed even when students do not strongly look forward
to it (Japan) or show only slight eagerness (Singapore). The Global Middle consistently
indicates a strong positive anticipation for mathematics class, yet this enthusiasm does
not translate into above-average achievement. In the Global West, there is a general trend
among students to not look forward to mathematics class; but this does not always lead to
lower achievement, as seen in Australia and Finland. Other countries in the West exhibit a
similar lack of anticipation, which aligns with their below-average performance.

Mathematics as a Favorite Subject
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This analysis examines 8th-grade students general preference for mathematics based
on their agreement with the statement, "Mathematics is one of my favorite subjects." A
mean score above 2.5 indicates agreement (it is a favorite subject), while a score below 2.5
indicates disagreement (it is not a favorite subject). These perceptions are then considered
alongside their average mathematics achievement scores from TIMSS 2023, where the
international average is 500. These results are presented in the following Table 9 and
Figure 10.

Table 9. Student parception of mathematics concerning the item "Mathematics is one of my favorite
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Figure 10. Distribution of average student perceptions related to mathematics as a
favorite subject

The Global East presents a mixed picture regarding whether mathematics is considered a
favorite subject despite consistently high achievement. Japanese students generally disagree
with "considering mathematics one of their favorite subjects" (Mean = 2.24, SD = 0.989;
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t=-16.086,p < .001, Cohen’s d=-.264). This suggests that while they do not have an overtly
negative view, they do not perceive it as particularly enjoyable or engaging enough to be a
favorite. Despite this, their mean achievement in mathematics is 595, significantly above
the international average of 500. This indicates that high performance in Japan is not
necessarily tied to viewing mathematics as a favorite subject. Singaporean students show
a weak agreement that "mathematics is one of their favorite subjects" (Mean = 2.55, SD =
1.166; t = 2.854, p = .002, Cohen]s d = .042). While statistically significant, the small
effect size suggests only a slight inclination. Their mean achievement score in TIMSS 2023
was 605, indicating high achievement, even though mathematics is not overwhelmingly
their top favorite.

In the Global Middle, there is a consistent pattern of students agreeing that mathematics
is one of their favorite subjects. However, this positive sentiment generally does not correlate
with above-average achievement. Jordanian students agree that "Mathematics is one of my
favorite subjects" (Mean = 2.80, SD = 1.206; t = 19.434, p < .001, Cohen’s d = 0.247),
suggesting it is one of their preferred subjects, although not their favorite. Nevertheless,
their average achievement score in TIMSS 2023 is 388, far below the international average.

For UAE students, the mean of 2.64 (SD = 1.196; t = 19.791, p < .001, Cohen’s
d = 0.115) indicates that mathematics is one of their preferred subjects, although not
necessarily their absolute favorite. Their country’s average achievement is 489, slightly
below the international average. For Uzbekistan, students strongly agree with the statement
"Mathematics is one of my favorite subjects" (Mean = 3.28, SD = 0.948; t = 52.228, p <
.001, Cohen’s d = 0.822), indicating a statistically significant and large level of agreement.
This means that, on average, mathematics is one of the students favorite subjects. Despite
this strong positive perception, their mean achievement score was 421, significantly below
the international average. Lastly, for South African students, the mean score of 2.87 (t =
34.117, p < 0.001, Cohen’s d = 0.334) indicates that mathematics is one of their favorite
subjects, suggesting a moderate positive sentiment. However, their average achievement in
TIMSS 2023 was 397, which was below the international average.

The Global West generally shows students disagreeing with mathematics being one of
their favorite subjects, with varied implications for their achievement. Notably, Australian
students strongly disagree with the statement "Mathematics is one of my favorite subjects"
(Mean = 1.94, SD = 1.056; t = -35.840, p < .001, Cohen’s d = -0.533). This indicates
a markedly negative perception of mathematics as a favored subject. Despite this, their
average achievement in mathematics in TIMSS 2023 was 509, slightly above the international
average of 500. Finnish students also showed strong disagreement with the statement
"Mathematics is one of my favorite subjects" (Mean = 1.84, SD = 1.013; t = -48.312, p
< .001, Cohen’s d = -0.647), indicating that very few students consider mathematics a
favored subject. Nevertheless, their average achievement in mathematics in TIMSS 2023
was 504, also slightly above the international average, suggesting that not considering math
a favorite subject does not necessarily hinder strong performance.

US students disagreed with "Mathematics is one of my favorite subjects" (Mean = 2.28,
SD = 1.141; t = -17.095, p < .001, Cohen’s d = -0.196), indicating that they do not
consider it a favorite, with a moderate level of disagreement. Their average achievement
score in TIMSS 2023 mathematics was 488, slightly below the international average. For
Brazilian students, the mean of 2.20 (SD = 1.193; t =-36.116, p < .001, Cohen’s d = -0.255)
suggests a significant disagreement that mathematics is a favorite subject. Their average
achievement in TIMSS 2023 mathematics was 378, way below the international average.
Chilean students disagreed with the statement "Mathematics is one of my favorite subjects"
(Mean = 2.30, SD = 1.115; t = -11.518, p < .001, Cohen’s d = -0.176), indicating that,
on average, mathematics is not one of their favorite subjects. Their average achievement
score of 416 in TIMSS 2023 was below the international average.
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In conclusion, the Global East presents a scenario where high mathematics achievement
is observed, whether mathematics is a favorite subject (as in Singapore) or not strongly
perceived as one (as in Japan). The Global Middle consistently shows students considering
mathematics a favorite subject, but this positive sentiment does not lead to above-average
achievement. In the Global West, there is a general trend among students of not considering
mathematics a favorite subject, with some countries still achieving above-average results
despite this perception (Australia, Finland). In contrast, others align this lower favorability
with below-average performance.

8. Discussion

The Trends in International Mathematics and Science Study (TIMSS) 2023 offers a
fascinating lens into the complex relationship between student perceptions of mathematics
and their actual achievement across various global regions. With an international average
mathematics achievement score of 500, the data reveal distinct patterns in the Global East,
Middle, and West. While some regions demonstrate a clear alignment between positive
perceptions of mathematics learning and high performance, others highlight a puzzling
disconnect, suggesting that a multifaceted interplay of cultural, pedagogical, and individual
factors influences success in mathematics.

In the Global East, represented by Japan and Singapore, we observe consistently high
mathematics achievement, with both countries significantly surpassing the international
average (Japan: 595, Singapore: 605). However, student perceptions of mathematics are
surprisingly nuanced and even contradictory. Japanese students, for instance, generally
do not consider mathematics one of their favorite subjects (Mean = 2.24), express a
lack of enthusiasm for problem-solving (Mean = 2.41) or numerical schoolwork (Mean =
2.08), and do not look forward to math class (Mean = 2.24). This indicates that their
high performance is not driven by an overt "liking" or strong anticipation for the subject
itself or its component tasks. Instead, their success may stem from other factors such as
rigorous curricula, strong instructional practices, cultural emphasis on effort, or a different
motivational framework that prioritizes mastery and societal expectations over personal
enjoyment.

Singapore, while also a high-achieving nation, presents a slightly more positive picture
than Japan. Singaporean students show a slight tendency to agree that they learn many
interesting things in mathematics (Mean = 2.93), as well as in mathematics in general
(Mean = 2.79), and perceive that they enjoy solving mathematics problems (Mean = 2.65).
They also show a slight tendency to look forward to mathematics class (Mean = 2.53)
and consider mathematics one of their favorite subjects (Mean = 2.55), albeit with small
effect sizes indicating weak agreement. This suggests a mild positive sentiment that might
contribute to, or at least not detract from, their exceptional academic outcomes. The high
achievement in both countries, despite varying degrees of overt enthusiasm, challenges the
simplistic notion that "liking" a subject is a potential determinant of success.

These results are consistent with the findings of the past studies in East Asia. For
example, Tabao and Faiz (2020) conducted a study in the Philippines. They found
that students perceived mathematics learning as rule-bound, primarily involving number
domains, and that mathematics learning develops thinking abilities. They also disagreed
that mathematics is a cold subject. Other studies, such as those by Ho (2009), Li (2004),
and Wong (2004), have reported that students in East Asian cultures typically perform
well despite experiencing high anxiety and negative perceptions of mathematics learning.
These results are also supported by Matney et al. (2022), who found that Chinese students
have relatively higher levels of negative perceptions of mathematics compared to their
American counterparts, yet they performed better on the tests.
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Therefore, students perceptions of mathematics learning in the Asian context are more
aligned with the cultural aspects of direct instruction, memorization, repeated practice,
and obedience to authorities (e.g., teachers) (Chiu, 2016; Leung & Revina, 2023). These
perceptions tend to be more negative in South Korea as students advance to higher grade
levels (Kim et al., 2024). Japanese mathematics teachers participate in lesson studies that
focus on student-centered activities in teaching and learning to promote mathematical
thinking (Okazaki et al., 2019). However, the current study found that students in
Japan have a negative perception of mathematics learning despite the teachers efforts to
promote student-centered teaching with the concept of fostering positive perceptions and
performance. Despite achieving high scores in international tests, such as TIMSS, only 63

The Global Middle, encompassing countries such as Jordan, the UAE, Uzbekistan, and
South Africa, presents a striking contrast. Students in these regions consistently express
positive perceptions across nearly all categories of mathematical engagement and enjoyment.
They generally agree that they learn many interesting things in mathematics (Jordan: 3.09,
UAE: 3.00, Uzbekistan: 3.50, South Africa: 3.34), like mathematics (Jordan: 2.94, UAE:
2.85, Uzbekistan: 3.48, South Africa: 3.21), enjoy schoolwork involving numbers (Jordan:
2.91, UAE: 2.66, Uzbekistan: 3.33, South Africa: 3.04), like to solve mathematics problems
(Jordan: 2.96, UAE: 2.76, Uzbekistan: 3.36, South Africa: 3.04), and look forward to math
class (Jordan: 2.78, UAE: 2.70, Uzbekistan: 3.18, South Africa: 3.06). Many even consider
mathematics one of their favorite subjects (Jordan: 2.80, UAE: 2.64, Uzbekistan: 3.28,
South Africa: 2.87).

Nevertheless, this widespread positive perception does not translate into commensurately
high achievement. All countries in this region score below the international average in
mathematics (Jordan: 388, UAE: 489, Uzbekistan: 421, South Africa: 397). This significant
disconnect suggests that while students may genuinely feel positive about mathematics
and its content, other factors may be at play, such as instructional quality, curriculum
alignment, resource availability, or broader systemic issues that impede the conversion of
positive attitudes into higher academic outcomes.

These results are consistent with the findings of past studies; for example, Edo et
al. (2023) reported that students perceptions of mathematics learning did not predict
achievement scores. The findings from a study by Edo et al. (2023) showed that a majority
of students in Ghana disagreed that math makes them nervous (59%), disagreed that
they dislike mathematics (54%), and did not agree that math is boring (53%). However,
students positive perceptions of mathematics learning had a negative relation with their
performance in the Kumasi region of Ghana (Hagan et al., 2020). In another study in the
same region, Salifu and Bakari (2022) and Shone et al. (2023) reported a positive relation
between student perceptions and mathematics achievement. Likewise, students in the UAE
have a positive perception of mathematics learning, and it increases with the progress in
students mathematics course levels, especially in higher education (Moussa & Saali, 2022).
Results from a study in Ethiopia also showed that students perceptions of mathematics
learning were positively related to their mathematics performance, with a high degree of
correlation (Shone et al., 2023). This way, there is not a general agreement on student
perceptions of mathematics learning and their achievement in the Global Middle.

The Global West, represented by Australia, Finland, the US, Brazil, and Chile, exhibits
a prevalent tendency towards disagreement or neutrality regarding various aspects of liking
mathematics. Students in Australia, Finland, the US, Brazil, and Chile generally do not
find mathematics particularly engaging or interesting (Australia: 2.36, Finland: 2.38, US:
2.73 - mild agreement, Brazil: 2.36, Chile: 2.97 - agreement, but note the US, Brazil, and
Chile show a less consistent pattern than the Global Middle). More notably, students in
this region largely disagree with statements about "liking mathematics" (Australia: 2.35,
Finland: 2.24, US: 2.52 - neutral, Brazil: 2.63 - slight agreement, Chile: 2.67 - slight
agreement), "liking any schoolwork that involves numbers" (Australia: 2.43, Finland: 1.92,
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US: 2.21, Brazil: 2.36, Chile: 2.35), "liking to solve mathematics problems" (Australia: 2.27,
Finland: 2.16, US: 2.36, Brazil: 2.42, Chile: 2.47), and "looking forward to mathematics
class" (Australia: 2.00, Finland: 1.79, US: 2.29, Brazil: 2.06, Chile: 2.18). Furthermore,
many students in this region do not consider mathematics one of their favorite subjects
(Australia: 1.94, Finland: 1.84, US: 2.28, Brazil: 2.20, Chile: 2.30). These mixed results of
students perceptions of mathematics learning are consistent with the findings of some past
studies. Matney et al. (2022) reported that students from the US generally have a positive
perception of mathematics learning and doing mathematics. They reported that student
perceptions of mathematics tend to decrease as grade levels increase, which also affects
their achievement in higher grade levels.

Despite this widespread reported disinterest, achievement levels vary. Australia (509)
and Finland (504) score slightly above the international average, exhibiting a phenomenon
similar to Japan, where high performance can coexist with a lack of enthusiasm for the
subject. This might be attributed to the quality of the education system, pedagogical
approaches that ensure a foundational understanding regardless of affective states, or
effective problem-solving strategies. Conversely, the US (488), Brazil (378), and Chile (416)
generally perform below the international average, with their lower perceptions aligning
more directly with their lower academic outcomes. This suggests that for these countries,
a lack of engagement and positive perception may contribute to weaker performance.

The global landscape of student perceptions in mathematics reveals that the relationship
between attitude and achievement is far from straightforward. While positive perceptions
might be a desirable outcome in themselves, they do not guarantee high achievement,
particularly evident in the Global Middle. Conversely, high achievement can be attained
even with a notable lack of enthusiasm, as demonstrated by several countries in the Global
East and West. This complex interplay underscores the importance of considering multiple
factors beyond just student perceptions when striving to improve mathematics education.
Effective pedagogical strategies, robust curriculum design, and the broader educational
ecosystem likely plays crucial roles in shaping both student attitudes and their ultimate
academic success in mathematics.

9. Conclusion and Limitation

This study utilizes data from the Trends in International Mathematics and Science
Study (TIMSS) 2023 to investigate the intricate relationship between students perceptions
of mathematics learning and their academic achievement across various global regions. Our
analysis reveals that student perceptions are not consistently predictive of achievement. In
the Global East, high-performing nations like Japan and Singapore demonstrate strong
mathematical prowess despite moderate to low student enthusiasm, suggesting that factors
such as cultural values, instructional rigor, and robust systemic support may be more influ-
ential than personal enjoyment. Conversely, the Global Middle presents a striking contrast.
Here, students express overwhelmingly positive attitudes toward mathematics learning, yet
their achievement consistently falls below the international average. This highlights that
favorable perceptions alone are insufficient without accompanying high-quality teaching
and effective educational systems. The Global West exhibits a mixed landscape, where
achievement varies despite generally neutral or negative student perceptions of mathemat-
ics learning, further underscoring that affective factors are not the sole determinants of
outcomes.

Collectively, these findings emphasize the multifaceted nature of mathematics achieve-
ment and caution against simplistic assumptions about the direct link between liking
mathematics and excelling in it. While the study utilizes open data from TIMSS 2023,
its generalizability is subject to the participating countries and their diverse sociocultural
contexts. Future research should delve deeper into sociocultural differences to better
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interpret student perceptions within specific regional contexts. Ultimately, for meaning-
ful advancements in mathematics education, policymakers and educators must prioritize
systemic support for deep learning, skill development, and long-term academic growth,
alongside efforts to foster positive attitudes toward mathematics learning among students.
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