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Abstract— Mathematics anxiety has been extensively studied due to
its potential negative impact on students' mathematics performance.
This meta-analysis synthesized the findings of five studies conducted
between 2017 and 2023 in elementary and secondary schools,
examining the relationship between mathematics anxiety and
mathematics performance. Utilizing a descriptive quantitative
research method, the study systematically investigated the correlation
between these two variables. Data were sourced from the Graduate
School Library of Holy Name University and the University of Bohol,
Tagbilaran City, following a structured search procedure and
comprehensive literature review to identify studies that met the
inclusion criteria. A total of five (5) studies qualified for analysis,
and the meta-analysis was conducted systematically through study
coding, effect size computation, and heterogeneity assessment to
ensure accurate data interpretation. The review came up with a
medium effect size of -0.308, indicating moderate negative
correlation between mathematics anxiety and mathematics
performance. The heterogeneity analysis (Q-value = 16.236, p =
0.003; 12 = 75.363%) suggested that a substantial portion of
variability was due to actual differences between the studies rather
than random sampling error. The findings emphasize the need for
targeted interventions to mitigate the adverse effects of mathematics
anxiety. These interventions may include promoting positive attitudes
toward mathematics, implementing stress-reducing strategies, and
enhancing instructional methods. Addressing these factors can help
improve students' confidence and overall mathematics performance,
fostering a more effective and supportive learning environment.

Keywords— Mathematics anxiety, mathematics performance, meta-
analysis

l. INTRODUCTION

Mathematics is one of the core subjects required for all
learners in many countries worldwide. It is the science of
expressing and studying the relationship between quantities
and magnitudes represented by numbers and symbols. Hom
and Gordon (2021) noted that Mathematics has been at the
forefront of every civilized society even in the most primitive
cultures. Moreover, it is an accepted truism that Mathematics
plays a vital role in the person's quest to understand the
world's complexities. Hence, the use of Mathematics trains
people to reason logically and enables them to develop clear
models of problems.

As interesting as the subject is, it is labeled as one of the
most difficult subjects to deal with. The lack of understanding
of the basic concepts is considered the leading factor of the
learners' low academic performance. Additionally, the method
of teaching, lack of practice, and attention disorders among
learners are potential factors for learning difficulties in the
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subject. Mahanta (2019) wrote that learning Mathematics is
not something that comes intuitively, it takes plenty of effort.
Based on the 2022 PISA result, it is a fact that the quality of
Mathematics education in the Philippines remains very low.
The contingent of 15-year-old Filipino students still lags in
Mathematics in the assessment, earning 355 points only,
compared to the global average of 472 points (Chi, 2023).

Mathematics anxiety (MA) has been a matter of concern in
education for a long time. It refers to the state of fear, tension,
and apprehension when individuals engage with mathematics.
A range of studies showed this phenomenon is a highly
prevalent problem among students from elementary schools to
universities and has been suggested to decrease the
mathematics performance of students. Moreover, the negative
mathematics anxiety-performance link has been found in
many empirical studies, which indicates the significant
association  between mathematics anxiety and poor
performance in solving mathematics problems (Zhang et al.,
2019).

Demedts et al. (2022) noted that some people suffer from
mathematics anxiety which is especially manifested in and can
affect mathematical learning during adolescence. Besides the
negative implications that mathematics anxiety can have on
the mental health and well-being of individuals, empirical
studies observed a consistent negative correlation between
mathematics anxiety and mathematics performance. However,
the study by Field et al. (2019) revealed that mathematics
anxiety only manifested a slight effect on students'
mathematics performance in secondary schools across the
United Kingdom. Subsequently, the gap in this study
highlights the variation of study findings concerning the
relationship between mathematics anxiety on students'
performance.

It is in this context that the researcher aims to provide
significant contributions to the field of educational research in
mathematics by conducting a meta-analysis about
mathematics anxiety and mathematics performance of
elementary and secondary learners. In this view, the researcher
uses the major findings as the basis for proposing measures to
improve sustainable learners' psychological well-being and
mathematics performance.

Il.  LITERATURE REVIEW

This meta-analysis explores the intricate relationship
between mathematics anxiety and student performance, guided
by three foundational theoretical frameworks: the Control-
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Value Theory of Achievement Emotions (2006), the
Processing Efficiency Theory (1992), and the Theory of
Planned Behavior (1991). These perspectives collectively
provide a nuanced understanding of how emotions, cognitive
processes, and attitudes interplay to influence students'
engagement and success in mathematics.

The Control-Value Theory by Pekrun (2006) posits that
learners' emotions, such as anxiety, emerge from perceptions
of control and the value assigned to academic tasks. When
students feel a lack of control over solving valued
mathematical problems, their anxiety levels rise, often
impairing performance (Khasawneh et al., 2021). Similarly,
Eysenck and Calvo's Processing Efficiency Theory (1992)
highlights how anxiety reduces cognitive efficiency by
disrupting working memory. Worry—central to anxiety—
diverts attention, impairing problem-solving capacity (Bell,
2018). Ajzen's Theory of Planned Behavior (1991) emphasizes
the role of attitudes, social norms, and perceived control in
shaping behavior, suggesting that students' beliefs in their
mathematical abilities significantly impact engagement and
performance (Sansom, 2021).

Empirical evidence from various educational contexts
underscores the negative correlation between mathematics
anxiety and performance. Studies by George and Mitchell
(2022) in Jamaica and Zanabazar et al. (2023) in Mongolia
revealed that heightened anxiety levels consistently correlate
with lower mathematics achievement. Similarly, local research
in the Philippines, such as Angeles et al. (2023), identified a
weak negative correlation, suggesting that mathematics
anxiety hampers students' capacity to perform effectively.
However, some studies—such as those by Siaw et al. (2020)
and Samante and Alave (2021)—present a more nuanced
view, indicating that certain students exhibit resilience,
succeeding despite experiencing high anxiety levels. These
mixed findings suggest that factors like self-efficacy and
coping strategies may moderate the negative impact of anxiety
on performance.

Meta-analytic reviews further illuminate the consistency
and variability of this relationship. Namkung et al. (2019)
found a significant negative correlation across 131 studies,
while Barroso et al. (2021) identified a small-to-moderate
negative effect. Contextual factors, sample characteristics, and
study designs appear to influence these variations.
Interventions targeting cognitive support and emotional
regulation have been effective, as evidenced by research from
Sammallahti et al. (2023) and Ulum and Kugukdanaci (2022).
These findings emphasize the importance of implementing
strategies to mitigate the adverse effects of anxiety on
mathematical performance.

Given these insights, this meta-analysis aims to evaluate
the overall effect sizes of studies on mathematics anxiety and
performance, while also examining significant variations
across the selected studies. The findings aim to provide
valuable insights for enhancing mathematics learning at the
basic education level. Additionally, the results will serve as a
basis for proposing practical strategies to foster a more
conducive environment for improved student performance in
mathematics.
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I1l.  RESEARCH METHODOLOGY

Design

This meta-analysis employed the descriptive quantitative
research method, statistically combining and analyzing data
from multiple quantitative studies to provide a comprehensive
overview. It primarily described the owverall trend across
various studies rather than testing a specific hypothesis in a
new experiment (McCombes, 2023). Specifically, this meta-
analysis investigated the relationship between mathematics
anxiety on students' mathematics performance. This research
design helped the researcher find appropriate answers to the
study's specific questions outlined in the sub-problems.

Sample Size

A purposive sampling method identified five studies
conducted between 2017 and 2023. The inclusion criteria
required that studies:
Employed a descriptive-correlational research design.
Focused on mathematics anxiety and performance.
Included a minimum of 80 respondents.
Provided statistical details necessary for calculating effect
sizes.

Environment

The locale of the study is Holy Name University and
University of Bohol, Tagbilaran City. The researcher selected
these institutions as the research environment because these
schools offered a Master of Arts in Education major in
Mathematics in the Graduate Studies. Moreover, these schools
conducted research which focused on mathematics anxiety and
mathematics performance.

Instrument

The study utilized several research instruments for data
gathering. First, study qualifying sheets were structured based
on inclusion criteria to identify qualified studies during the
pre-screening process and adhered to exclusion criteria to
guide the researcher in selecting studies for inclusion in this
meta-analysis. These sheets were adapted from a meta-
analytic review conducted by Anunciado in 2021 at Holy
Name University. Additionally, coding sheets adapted from
Hilmayr et al. (2020) were employed. The researcher modified
these standardized sheets based on the content focus of each
individual study included in the review. This coding method
facilitated the meta-analysis and the plotting of mapping
matrices across different categorizations, enabling easier
identification of patterns and trends. This process ultimately
enhanced the reliability and consistency of research findings
by providing a systematic framework for data interpretation.
Finally, a data layout matrix was used to summarize
information, guiding the systematic analysis of research
findings and assisting in identifying the profile of the five
qualified studies, which included details such as the title of the
study, sample size, research respondents, research instruments,
and key findings.

Statistical Analysis

Effect sizes (Pearson’s r) were computed to quantify the
relationship between mathematics anxiety and performance.
Fisher’s z transformation stabilized the sample distribution
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conversion back to correlation coefficients.

before
Heterogeneity was assessed using Q-statistics and 12 index.

IV. RESULTS AND DISCUSSIONS

A total of seven (7) potential studies were initially screened.
After thorough screening, five (5) studies met the inclusion
criteria and were included in the meta-analysis. Table 1
presented the profile of studies included in the meta-analysis
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as to the following: title of study; sample size; respondents;
instruments. and key findings. Table 2 depicts the results for
effect sizes of mathematics anxiety on students’ mathematics
performance across five studies. Table 3 presented the
random-effects modeling analysis of the five studies and Table
4 shows the variation in effect sizes of studies included in this
meta-analysis.

TABLE 1. Profile of Studies Included in the Meta-Analysis

Samole Research Research Instruments
Title of Study P Mathematics Mathematics Key Findings
Size Respondents -
Anxiety Performance
Negative  correlation  between
1. Students” Mathematics Self-Efficacy Documented mathematics anxiety and both self-
- - - Standard adopted N efficacy and mathematics
and Anxiety in Relation to Academic f Students
. . rom ] performance.
Performance: Proposed Intervention 93 MSEAQ Mathematics
Program (Kay, 2009) Performance Positive correlation between self
s st th -
(Berou, 2017) SGtLijdeitYS (11047 Qtr.) efficacy and mathematics
performance.
2. Mathematics Anxiety in Relation to Modified Surve No significant correlation between
Academic Performance of Grade 7 Tool Y mathematics evaluation anxiety and
Students, Batuan National High School, 100 MARS-R (Palke & Documented academic performance.
Batuan, Bohol Parker, 1962) Students’
(Torrejano, 2019) ' Matlrie‘:r?aiics
3. Anxiety and Attitude Towards e No statistically significant
e : - Modified Survey Performance . -
Mathematics in Relation to Academic " nd correlation between mathematics
Grade 10 Tool (1*and 2™ Qtr.) . ]
Performance Among Grade 10 Students, 158 Students MARS (Wahid et anxiety, attitude toward
Bilar NHS, Bilar, Bohol (Macaambac, mathematics, and  mathematics
al., 2013)
2019) performance.
Parent respondents:
e  Majority exhibited an
authoritative parenting style
Modified Surve Documented e High expectations for their
4. Parental Roles, Math Anxiety and Tool Y Students’ children’s mathematics
Children’s Mathematics Performance 123 Grade 6 Pupils Mathematics learning
. MSEAQ (Kay, - .
(Maravilla, 2020) 2009) Performance Pupil respondents:
(1st and 4th Qtr.) o 41% experienced high
mathematics anxiety
. Negative impact observed on
mathematics performance
Modified Surve Self-confidence positively correlated
5. Students’ Attitude, Anxiety, and | Y h d with mathematics performance
Performance in Mathematics During the 1 de 5 Pupils | ATM _FOO. 1 p T]f.’a.c er-Ma e4m
Blended Learning Approach (Miranda, 8 Grade 5 Pupils (Tapia, 1996) roficiency test Perceived value and mathematics
& MSEAQ (Kay, Qtr.) : . -
2022). anxiety negatively correlated with
2009) -
mathematics performance

Table 1 revealed several notable insights regarding the
profile of studies included. The reviewed research primarily
focused on the correlation between mathematics anxiety and
mathematics performance, but some studies also explored
additional variables, such as students' self-efficacy, attitudes
toward mathematics, and parental roles in mathematics
education. Sample sizes ranged from 81 to 158 respondents,
with researchers employing total enumeration to include all
students from specific grade levels (Grades 5, 6, 7, and 10) in
their respective schools. The inclusion of participants across
different age classifications contributed to variations in
findings, as age plays a crucial role in shaping individuals'
perceptions and interpretations of mathematics-related
challenges.

Most studies (80%) used modified survey questionnaires to
assess mathematics anxiety, while a similar portion
documented students' mathematics performance using
academic records. Variations in response scales and question
wording may have influenced the comparability of results
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across studies. Notably, 60% of the studies found a negative
correlation between mathematics anxiety and performance,
while the remaining studies suggested that anxiety did not
significantly impact students' mathematical outcomes. This
diversity in findings underscores the complexity of factors
affecting mathematics learning and highlights the need for
further investigation into the nuanced relationship between
anxiety and performance.

Table 2 presents the effect sizes of five studies examining
the relationship  between mathematics anxiety and
mathematics performance. The overall correlation coefficient
(r = —0.308) indicates a medium negative effect, suggesting
that higher levels of mathematics anxiety are generally
associated with lower mathematics performance.

Among the studies, Berou (2017) reported the strongest
negative correlation (r = —0.521), indicating a large effect size,
suggesting that students with higher mathematics anxiety and
lower self-efficacy in mathematics tend to perform poorly in
the subject. Maravilla (2020) also found a relatively strong
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negative correlation (r = —0.430) with a medium effect size,
highlighting the influence of parental roles and anxiety on
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children's mathematical performance.

TABLE 2. Effect Sizes of Studies on Mathematics Anxiety and Mathematics Performance

Study Sample Size
Berou (2017) 93
Torrejano (2019) 100
Macaambac (2019) 158
Maravilla (2020) 123
Miranda (2022) 81
Overall

Correlation (r) | Interpretation
-0.521 Large Effect
-0.204 Small Effect
-0.117 Small Effect
-0.430 Medium Effect
-0.240 Small Effect
-0.308 Medium Effect

On the other hand, Torrejano (2019), Macaambac (2019),
and Miranda (2022) reported smaller negative correlations
(ranging from -0.117 to -0.240), which are interpreted as small
effect sizes. These findings suggest that although mathematics
anxiety influences performance, the extent of its impact may
vary depending on other contextual factors such as age,
educational environment, or additional variables like attitude
and parental involvement.

Overall, the findings reinforce the notion that mathematics
anxiety is a critical factor that educators and stakeholders must
address to improve students' mathematics outcomes. The
moderate overall negative effect highlights the need for
targeted interventions to reduce anxiety and support positive
learning experiences.

Table 3 presented the random-effects modeling analysis of
the five studies.

TABLE 3. Random-Effects Modeling Analysis of the Five Studies

Study Name Statistics for each study
Correlation Lower Limit Upper Limit Z-value p-value

Berou (2017) -0.521 -0.655 -0.355 -5.481 0.000
Torrejano (2019) -0.204 -0.385 -0.008 -2.038 0.042
Macaambac (2019) -0.117 -0.268 0.040 -1.463 0.143
Maravilla (2020) -0.430 -0.564 -0.274 -5.038 0.000
Miranda (2022) -0.240 -0.436 -0.023 -2.162 0.031
Pooled -0.308 -0.454 -0.145 -3.630 0.000
Prediction Interval -0.308 -0.729 0.282

The average effect size found in these studies is -0.308,
implying that mathematics anxiety generally leads to lower
math performance. The result indicates 95% confidence that
the true average effect size in comparable studies lies between
-0.454 and -0.145. To determine if this effect size is
significantly different from zero, the study uses Z-value as the
basis for analysis. The Z-value for the analysis is -3.630, with
a p-value < 0.001. Considering that the computed p-value is
much smaller than the threshold of 0.050, rejecting the null
hypothesis is the decision. Such result indicates that in similar
populations, mathematics anxiety does indeed have a
significant impact on the respondents’ academic performance
in mathematics.

TABLE 4. Variation in Effect Sizes of Studies on Mathematics Anxiety on
Mathematics Performance
df (Q) | P-value | I-squared
4 0.003 75.363

Q-Value
16.236

Table 4 presents the variation in effect sizes across the
studies included in this meta-analysis. The Q-value of 16.236,
with 4 degrees of freedom (df) and a p-value of 0.003,
indicates a significant variation in effect sizes among the five
studies, leading to the rejection of the null hypothesis.

Additionally, the I-squared value of 75.363% suggests that
over 75% of the observed variability is attributable to true
differences between the studies rather than sampling error.
This substantial heterogeneity implies that the studies' results
are not entirely consistent, necessitating further investigation
into the potential sources of variability.

These findings align with the study by Barroso et al. (2021),
which identified a small-to-moderate negative correlation

between mathematics anxiety and mathematics performance.
Notably, this relationship was significant across all
moderators’ sub-groups, except for the Ilink between
mathematics anxiety and assessments, which contributed to
the observed variation in effect sizes across the reviewed
studies.

V. CONCLUSION

Based on the medium effect size observed across the five
studies included in this meta-analysis, the researcher
concluded that mathematics anxiety has a moderate negative
relationship  with mathematics performance. However,
substantial variation across studies indicates that contextual
factors, such as parental involvement and learning
environments, significantly influence this relationship.
Differences in effect sizes are likely due to variations in
sample  groups, participant  characteristics,  research
instruments used, and specific outcomes measured,
underscoring the complexity of the issue. These findings
highlight the need for targeted interventions to reduce
mathematics anxiety and enhance mathematics performance.

Suggestions

Based on the conclusion drawn from the study, the
researchers formulated the following recommendations:

1. The result suggests that schools should introduce anxiety-
reducing programs like mindfulness, peer tutoring, and
small group discussions, alongside technology integration.
These strategies help alleviate anxiety and improve
performance, addressing the moderate  negative
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(1

[2

(31

(4]

[5]

(6]

(71

(8]

[

[10]

[11]

relationship ~ between  mathematics and
performance.

Administrators should implement age-specific intervention
programs, as variations in the effects of mathematics
anxiety across grade levels were observed. Additionally,
professional development for teachers should focus on
strategies to reduce anxiety and enhance student
engagement, ensuring tailored approaches that address the
unique needs of students at different developmental stages.
Schools should engage parents in home mentoring to foster
a growth mindset and support students, while encouraging
peer tutoring and remedial classes. Parental involvement
and peer collaboration reduce anxiety and build student
confidence, improving performance.

Teachers should guide students in setting study routines
and incorporate real-world applications and game-based
learning. Structured learning and relevant, engaging
content reduce anxiety and increases student engagement,
improving academic performance.

Future studies should examine moderator variables, such
as age groups, educational contexts, sample characteristics,
research instruments, and socio-cultural influences, to
better understand the factors contributing to variations in
research findings. Identifying these factors will provide
deeper insights into the complex relationship between
mathematics anxiety and performance.

anxiety
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