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Abstract: Our mathematical thinking sheds light on how we see our world and what knowledge
we have about it. In spite of this, mathematical performance is still mostly measured in calculation
skills, and this also predestines the success of learning. So at school, what is important is how
correctly we solved the task and not the way we got there. An internationally unique Hungarian-
developed test (DPV—Pedagogical Examination of Dyscalculia/Diszkalkulia Pedagogiai Vizsgalata)
draws our attention to the opposite of this. The special feature of the test is its criterion orientation,
which emphasizes the correctness of mathematical thinking while examining the abilities necessary
for learning mathematics. The aim of our study was to investigate, as a function of background
variables (gender and socioeconomic status (SES)), (1) whether the abilities and thought processes
required for learning mathematics function at an adequate level, (2) what effect these may have on
mathematical performance, and (3) to what extent all of this is influenced by mathematical anxiety.
Our background variables were gender and socioeconomic status. A total of 999 Hungarian students
aged 10-15 participated in our study, including 483 boys and 516 girls. In general, we can say that
the development of the skills necessary for learning mathematics is closely related to the students’
performance. Nevertheless, it happens that we encounter low performance despite good skills. In
several cases, we can experience the presence of anxiety, especially math anxiety, which in most cases,
regardless of the level of abilities, negatively affects the success of math learning processes. The
findings confirm that socioeconomic status, gender, and performance are risk factors for mathematical
anxiety. The following hypotheses have been formulated along the lines of the research objectives set
out in the abstract: There are no differences in ability and mathematical performance between boys
and girls. Girls are more anxious when they have to solve a mathematical problem. Socioeconomic
status predicts ability level and the presence of math anxiety. Mathematical anxiety (MA) modifies
the validity of mathematical ability (DPV).

Keywords: mathematical thinking; mathematical performance; mathematical abilities; general
anxiety; mathematical anxiety

1. Introduction

Cognitive processes and abilities facilitate intellectual functioning, encompassing
mental functions such as perception, memory, and information processing, through which
individuals gather information, formulate plans, and solve problems [1].

The highest level of cognitive activity is thinking. Thinking is necessary to solve
problems that cannot be solved directly by perception, memory, or imagination. It is a
high-level process because it relies on other low-level processes [2].

Childhood marks a pivotal stage in the evolution of cognitive processes [3].
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The most important aim and task of teaching mathematics in upper secondary school
is to familiarize students with the quantitative and spatial relations of their environment,
to lay the foundations for their modern, applicable mathematical literacy, and to develop
their thinking, and in secondary school, to further ensure the development of students’
independent, systematic thinking and their ability to apply mathematics [4].

Examining the development of counting skills, Szfics and his colleagues found that
the most significant change can be seen in the development of skills between the ages of
5and 7. The older the child, the more the repertoire of counting strategies expands with the
development of mathematical abilities, and with practice, the effectiveness of the strategies
increases [5].

After extensive cognitive neuropsychological and neuroscientific investigations into
mathematical abilities, two primary models have surfaced: McCloskey’s process-oriented
model in 1992 and Dehaene’s “triple coding model” in 1995. McCloskey grounded his
theory on the premise that mathematical tasks necessitate the integration of various sub-
functions, each localized within distinct regions of the nervous system. Consequently, not
all areas are necessarily compromised in the event of injury. McCloskey’s process-oriented
model comprises three distinct components: (1) a number comprehension and perception
unit; (2) a number-generation or production unit; and (3) a calculation unit. Dysfunction
within any of these units manifests symptoms indicative of the source of the problem [6,7].

According to Dehaene’s triple coding model of number processing, an individual’s
mathematical proficiency hinges on the concurrent utilization of three representations:
(1) visual number form; (2) verbal number representation; and (3) analog magnitude repre-
sentation. These numerical representations remain distinct from one another, operating
independently and linking to different cerebral cortical areas. While each systems pos-
sesses unique inputs, outputs, and characteristics, they interact synergistically during
mathematical problem solving. This interconnectivity renders the entire model flexible [8].

The development of numerical abilities, including performance, exhibits significant
individual differences even among typically developing children. Performance denotes
the qualitative application of knowledge, abilities, and skills. School math performance
serves as an indicator of academic success and efficiency, often reflected in test scores.
The benchmark for performance is determined by the requirements outlined in the school
curriculum and within the specific grade-level mathematics subject [9].

Several factors can impede the effectiveness and efficiency of mathematical learning
and performance [10].

Research findings demonstrate that stress significantly impacts higher-order cogni-
tive processes, the learning process, working memory performance, and the retrieval of
previously acquired knowledge [11].

The negative emotions experienced during stressful mathematical tasks can impair
the effective execution of mathematical operations relying on higher cognitive abilities. It
can be partly explained by general anxiety, but a specific form of anxiety is mathematical
anxiety, which can occur when dealing with numbers and mathematical problems [12].

This can lead to emotional, physiological, cognitive, and behavioral symptoms of
anxiety [13].

When math anxiety coincides with low self-esteem, it can hinder working memory,
resulting in poorer mathematical performance [14]. In their study, focusing on 11-13-year-
old upper elementary school students, Sztics and Mammarella found that girls exhibited a
higher level of math anxiety compared to boys, despite no significant difference in academic
performance between the two genders. Among the primary causes contributing to girls’
higher math anxiety, Sztics and Mammarella identified the influential role of math-related
gender stereotypes, as well as girls’” tendency toward greater anxiety and their ability to
accurately define and report anxious situations. To comprehend the impact of math anxiety
on performance, it is essential to investigate its underlying factors. However, most research
findings do not coalesce into a unified understanding of what triggers and sustains this
specific form of anxiety [15].
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Broadly, three major categories of causes are distinguished: (1) situational factors, such
as mathematics assessments and class assignments; (2) social factors, including teacher
attitudes and parental educational background and anxiety; and (3) structural factors,
representing individual characteristics such as self-efficacy, self-image, and attitude [16].

Socioeconomic status (SES) refers to the social circumstances of families, encompass-
ing factors like family income and parental education. While these metrics may have
some correlation with mathematical performance, their impact tends to be less significant.
Wealthier parents often have greater resources to support their children’s education and
provide conducive learning environments [17].

Drawing upon these theoretical models, we present our research, aimed at eluci-
dating the impact of anxiety and socioeconomic status on the outcomes of an interna-
tionally unique mathematical abilities test, as well as assessing the extent to which they
predict performance.

2. Materials and Methods
2.1. Participants

The research participants were Hungarian secondary school students. The average
age of the 999 students was 12.791 + 2.28 years. A total of 483 boys and 516 girls took part
in the research. In our research, we tried to follow the SAGER guidelines [18] and take
gender into account when interpreting the results.

The tests took place in schools. The examinations were carried out with questionnaires
and psychometric measuring instruments in group and individual form. The parents were
informed about the course of the examination and the individual examination results. All
institutions signed the research cooperation agreement. Both the parents and their children
signed the consent form for the study. This study was approved by the ethics committee of ETT
TUKEB (Medical Research Council, Scientific and Research Ethics Committee), license number:
35643-5/2017 /EKU. We certify that this study was conducted in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki and its subsequent amendments.

2.2. Survey

In the first phase of the study, the children were given a math test to assess their
performance in math. The test was adapted to the grade level requirements set by the math
teachers.

Then they filled out self-administered questionnaires under teacher supervision. The
first was the Math Anxiety test (MA), then the General Anxiety (CBCL GA) test (Child
Behavioral Check List (CBCL) anxious/depressed scale), and finally the students com-
pleted the Socioeconomic Questionnaire (SES—socioeconomic status). The Pedagogical
Examination of Dyscalculia (DPV—Diszkalkulia Pedagdgia Vizsgélata (Hungarian)) test of
the skills necessary for learning mathematics was taken on another occasion by taking a
personal test. We asked the schools for their end-of-term math grades.

In the first stage of the examination of the results, we performed descriptive statistics
and frequency analysis for the main variables. The distribution of the data was analyzed
using the Kolmogorov—-Smirnov test.

We performed Spearman’s correlations in order to examine correlations between
variables. We checked the multicollinearity in these variables by calculating the variance
inflation Factor (VIF), because if it turned out that there was a too close correlation between
two or more explanatory variables, it disturbed the estimation. As a result, we continued
the analysis with a reduced number of variables.

We performed ANOVA analysis to determine whether the child’s socioeconomic status
and gender influenced their development of abilities and math anxiety. We ran multivariate
regression analyses to test the contribution of general anxiety, math anxiety, and ability to
math achievement. We used IBM’s SPSS Statistics version 26.0 (IBM Corp., Armonk, NY,
USA) for statistical analysis.
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2.3. Test Materials

Several tests were included in the study, and their names and reliability indicators are
listed in the following Table 1.

Table 1. Tests used in the study.

Test Test Abbreviation Crombach «
Math Anxiety test MA 0.879 (measured on the sample)
Pedagogical Examination of
Dyscalculia
(Diszkalkulia Pedagégia DPV 0.86 (measured on the sample)
Vizsgalata)
Maths Knowledge Test 0.775 (measured on the sample)
Soc1oec9nom1c Qpestlomalre SES 0.768 (measured on the sample)
(socioeconomic status)
General Anxiety test (Child 0.81 [4]

Behavior Checklist (CBCL) CBCL(GA)

anodous/depressed scale) 0.847 (measured on the sample)

The math knowledge test looked at a current level of knowledge according to the
given grade. The students wrote this test in mathematics class under the supervision of
specialist teachers.

The Math Anxiety test (MA) [19] is a measuring tool developed by the staff of the
University of Debrecen to measure the components of math anxiety. The test contains
40 statements that the students rate on a 7-point Likert-scale, where 1 means “This is not
typical of me at all”, while 7 means “This is completely typical of me”. The test is divided
into two main factors: the first includes emotional and physiological symptoms, while the
second includes cognitive symptoms—attitudes, attributions, and beliefs.

Emotional and physiological symptoms include fear, anxiety, restlessness when learn-
ing mathematics, and positive emotions such as joy or happiness. Physical symptoms such
as nausea, abdominal pain, palpitations, tremors, or dizziness are also related to emotional
factors. The cognitive factor encompasses content related to mathematical thinking and
is not divided into further subfactors. The test was developed using the Mathematics
Anxiety Rating Scale (MARS) [20], a questionnaire to measure feelings of tension and
anxiety experienced when faced with math testing or problem solving.

The purpose of the test is to help educational professionals and psychologists better
understand and manage math anxiety in the school setting [10].

In order to assess children’s behavioral and emotional problems, we used the Hungar-
ian translation of the Child Behavior Check List (CBCL) [21].

This test was adapted for Hungarian children with high reliability scores (Cronbach’s
alpha for the anxious/depressed scale was 0.81) [4]. We evaluated the anxious/depressed
scale from the students” answers. We call this generalized anxiety (GA) for the purpose of
the study. The following answers can be given to the questions based on how typical it is
of the student: 0 is not true, 1 is somewhat or sometimes true, and 2 is often true or very
true. The corresponding score for each category is 0, 1, and 2 points. The total raw score
of each scale was calculated by adding the scores of all items that could be assigned to it.
The range of possible scores for the anxious/depressed subscale was 0-18. CBCL (GA) was
measured here by the mean value of the anxious/depressed subscale (r = 0.72 ***).

The socioeconomic status was determined by answering the following questions: the
educational level of the parents, whether the parents have a regular job, and whether the
student has his/her own room, desk, and mobile phone.

Mathematical abilities were assessed using the Pedagogical Examination of Dyscalculia
(DPV) developed in Hungary [22]. DPV not only measures numerical skills but also
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examines the child’s abilities necessary for learning mathematics, non-mathematic-specific
cognitive functions, thinking strategies, and compensation mechanisms.

The test tries to separate the causes of underachievement in mathematics based upon
their severity and whether we are dealing with a learning difficulty or a specific learning
disorder. The measurement procedure examines the analog quantity system, the Arabic
number format, the verbal system, and number processing, e.g., writing and reading
numbers. The main basic functions are emphasized during the measurement procedure:
the spatial-visual and central executive system, as well as working memory and language
aspects. Scoring is criterion-oriented, and points are awarded if the child does not make
mistakes. The task types of the measuring materials compiled according to age were
constructed analogously. As the school grade goes up, the test consists of a different number
of oral and written tasks, and their nature changes according to age characteristics [10].

2.4. Data Processing
Frequency Indicators

The following table (Table 2) shows the frequency indicators of our research. Minimum
and maximum values, means, and standard deviations obtained in the tests are shown.

Table 2. Mean and standard deviation of extreme values of variables.

Minimum Maximum Mean Star.lde%rd
Deviation
Age 10.67 15.08 12.7903 1.17873
Grade 5 8 - 1.116
SES 5 14 9.95 1.637
Math Grade 1 5 3.58 0.980
Math
Knowledge Test 2 100 73.002 17.208
DPV_Pedagogical
Examination of
Dyscalcu-
lia/Diszkalkulia 6 100 78.01 16.162
Pedagobgiai
Vizsgalata (DPV)
CBCL
(GA)_General 0 16 4.21 2.942
anxiety)
Math Anxiety
test (MA) 44 246 131.61 41.407

The best grade is excellent (5), while the worst grade is unsatisfactory (1). The grades
in mathematics are not normally distributed with respect to gender and grade (Table 3),
and statistical calculations were therefore carried out using nonparametric tests.

Table 3. Distributions between grades and grade by gender.

Grade N (%)
Math Grade 5 6 7 8 Total 1 (%)
Boy 2(0.2) 4(0.4) 4(0.4) 2(0.2) 12 (1.2)
1 Girl 0(0.0) 1(0.1) 1(0.1) 1(0.1) 3(0.3)
Total 2(0.2) 5 (0.5) 5(0.5) 3(0.3) 15 (1.5)
Boy 19 (1.9) 14 (1.4) 25 (2.5) 9(0.9) 67 (6.7)
2 Girl 11 (1.1) 15 (1.5) 16 (1.6) 15 (1.5) 57 (5.7)

Total 30 (3.0) 29 (2.9) 41 (4.1) 24 (2.4) 124 (12.4)
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Table 3. Cont.

Grade N (%)

Math Grade 5 6 7 8 Total n (%)
Boy 27 (2.7) 38 (3.8) 34 (3.4) 43 (4.3) 142 (14.2)
3 Girl 40 (4.0) 43 (4.3) 42 (4.2) 47 (4.7) 172 (17.2)
Total 67 (6.7) 81 (8.1) 76 (7.6) 90 (9.0) 314 (31.4)
Boy 50 (5.0) 39 (3.9) 49 (4.9) 35 (3.5) 173 (17.3)
4 Girl 54 (5.4) 45 (4.5) 45 (4.5) 40 (4.0) 184 (18.4)
Total 104 (10.4) 84 (8.4) 94 (9.4) 75 (7.5) 357 (35.7)

Boy 25 (2.5) 25 (2.5) 12 (1.2) 27 (2.7) 89 (8.9)
5 Girl 25 (2.5) 25 (2.5) 25 (2.5) 25 (2.5) 100 (10.0)
Total 50 (5.0) 50 (5.0) 37 (3.7) 52 (5.2) 189 (18.9)
Boy 123 (12.3) 120 () 124 (12.4) 116 (11.6) 483 (48.3)
Total (n) Girl 130 (13.0) 1291290  129(12.9)  128(128) 516 (51.6)
Total 253 (25.3) 249 (24.9) 253 (25.3) 244 (24.4) 999 (100.0)

3. Results

3.1. Cross-Tables, Correlations

The DPV test results are classified into three categories according to the diagnostic
criteria defined by the test editors; the test is divided into three broad classifications based
on percentage points: symptom-free (86-100%), learning difficulty (41-85%), and specific
learning disability (dyscalculia) (0-40%) (Tables 4-6). The tables illustrate the mathematical
ability-based classification of our sample:

Table 4. Gender distribution of DPV test results.

Boy n (%) Girl n (%) Total n(%)
Symptom-free 279 (27.9) 300 (30.0) 579 (57.9)
Learning
oPV difficulty 191 (19.1) 202 (20.2) 393 (39.3)
Specific learning
disability 13 (1.3) 14 (1.4) 27 (2.7)
Total 483 (48.3) 516 (51.6) 999 (100.0)
Table 5. Distribution of DPV test results by grade.
Grade n (%) o
5 6 ” 8 Total n (%)
f’ri?ptom' 152(152)  136(13.6)  142(142) 149 (149) 579 (57.9)
Learning
DPV difficulty 95 (9.5) 107 (10.7) 104 (10.4) 87 (8.7) 393 (39.3)
Specific
learning 6 (0.6) 6 (0.6) 7(0.7) 8(0.8) 27 (2.7)
disability
Total 253 (25.3) 249 (24.9) 253 (25.3) 244 (24.4) 999 (100.0)

These results are provided as background information, and the mathematical ability
measured in the sample is grouped by gender, grade, and mathematics class, according to
the diagnostic categories. This clearly shows the distribution of the ability of the students
tested. The use of these categories in the analysis is no longer intended because we are not
performing differential diagnostics but only measuring mathematical ability.
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Table 6. DPV test classification and math school grade distribution.

0,
Math School Grade n (%) Total 1 (%)

1 2 3 4 5
frye‘:‘ptom' 0(0.0) 6 (0.6) 91 (9.1) 298 (29.8) 184 (18.4) 579 (57.9)
Learning
- difficulty 1(0.1) 107 (10.7) 221 (21.1) 59 (5.9) 5(0.5) 393 (39.3)
Specific
learning 14 (1.4) 11 (1.1) 2(0.2) 0(0.0) 0(0.0) 27 (2.7)
disability
Total 15 (1.5) 124 (12.4) 314 (31.4) 357 (35.7) 189 (18.9) 999 (100.0)
Table 4 clearly shows that there are more pupils with good mathematical ability
among both boys and girls. Within the sample, 1.3% of pupils with a learning disability are
boys and 1.4% are girls. The correlation analysis clearly shows that there is no significant
difference between gender in terms of mathematical ability (Table 7).
Table 7. Zero-order correlations of variables.
1 2 3 4 5 6 7 8 9
1. Gender 1.000
2. Age 0.017 1.000
3. Grade 0.005 0.945 ** 1.000
4. SES 0.023 —0.100*  —0.091 ** 1.000
5. Math Grade 0.031 —0.032 —0.041 0.653 ** 1.000
6. Math Test 0.035 0.000 0.001 0.684**  0.866 ** 1.000
7. DPV_Mathematical
Abilities 0.019 0.025 0.031 0.654 ** 0.818 ** 0.947 ** 1.000
8. CBCL Generalanxiety — (115%*  —0286* —0307* —0.150* —0247* —0230* —0.230* 1.000
9. Math anxiety 0.153 ** 0.038 0.043 —0.284*  —0.398** —0.336** —0.338** 0.677 ** 1.000
p<0.01*,

Similar distributions are also found for the year grouping (Tables 2 and 5), with
the difference being that the proportion of students with no problems and those with
difficulties show less variation than in the gender grouping. In terms of grade, the existence
of a straight proportionality is clearly visible here. The higher a pupil’s grade, the less the
presence of a learning problem and its variation in severity (Table 6). As diagnostic tests
require a combination of test scores, this information is only indicative and not diagnostic.

A positive significant correlation was found between gender and CBCL(GA) and MA.
That is, girls are more anxious. Increases in age and grade are associated with decreases
in general anxiety and also show a negative directional association with SES data, with a
moderate degree of correlation.
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Socioeconomic status and math achievement and ability show a medium-strong
positive correlation, while SES data show a medium-strong negative correlation with
CBCL(GA) and math anxiety. If students perform more poorly in mathematics, they are
more anxious. If pupils are generally anxious, this is also reflected in high levels of MA.

One of the most relevant pieces of information for defining our research objective is
the relationship between mathematical ability and other variables. The DPV test scores
reflect students” numeracy and reasoning abilities, which are independent of gender, age,
and grade. Socioeconomic status is a clear determinant of the level of DPV (r = 0.654), while
math grade (r = 0.818) and knowledge (r = 0.947) are based on DPV (Figure 1).

80
2
=
£ 60 -
=
B
g
g a0
=
>

20

1 2 3 B 5
Mathematical grade

Figure 1. Mathematical ability and grade correlation.

A negative significant correlation indicates that CBCL(GA) (r = —0.230) and MA
(r = —0.338) are clearly mutually determinant, i.e., high levels of general and mathematical
anxiety result in lower than expected ability levels.

No correlation was found between gender and age, grade, socioeconomic status, and
mathematics grade. No association was found between age, math achievement (grade and
math test), and MA, nor between grade, math grade, and MA (Table 3).

3.2. Variance Inflation Factor (VIF)

In the collinearity test, we controlled for VIF with gender, age, socioeconomic status
(SES), math achievement (end-of-year grades and math test scores), general anxiety (CBCL
GA), math anxiety (MA), and math ability (DPV). As a result, we found that general
anxiety was strongly correlated with mathematics anxiety in terms of VIF and grade with
mathematics test score, so we only continued analyses with these measures that were
more relevant to the study, and general anxiety and mathematics test scores were excluded
from the set of variables. Thus, based on the VIF indicator (VIF < 1.011-1.837), there is no
multicollinearity between the variables.

3.3. Statistical Analysis

To answer the question of whether MA is affected by the gender of the child and
the child’s SES, analysis of variance (ANOVA) was conducted. Girls have slightly higher
anxiety scores than boys, so we can say that girls in our sample are more anxious when
faced with a math problem (F = 26.473; df = 1; p < 0.001). Children with lower socioeconomic
status are more anxious about math (F = 11.672; df = 9; p < 0.001), so SES data are predictive.
Age, and thus grade, do not interact with MA.

We also conclude from the association between DPV and math grade (Table 6) that
having the right ability is a predictor of achievement (R? = 0.811; F = 1916.063; df = 1;
p < 0.000), with 65.8% of this finding being confirmed.
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The hypothesis that mathematical anxiety (MA) modifies the validity of mathematical
ability (DPV) was confirmed in only 10.7% of our sample (R? = 0.327; F = 119.224; df = 1;
p <0.000) (Figure 2).

40

Mathematical ability

-100 -50 0 50 100 150
Mathematical anxiety

Figure 2. The relationship between mathematical ability and the impact of mathematical anxiety.

To answer our main question, we fitted our main model of mathematical ability to
normalized data. To explore the extent to which the validity of mathematical ability is
jointly influenced by gender, age, grade, SES, and MA, we conducted multivariate linear
regression analysis (Table 8).

Table 8. Standardized Regression Coefficients for Main and Interaction Effects.

B p 95%CI
Constant <0.001 [5.977;22.280]
Gender —0.017 <0.987 [—1.197;1.177]
Age 0.050 <0.007 [0.187; 1.180]
SES 0.128 <0.000 [0.802; 1.724]
Math mark 0.728 <0.000 [11.200; 12.808]
Maths anxiety —0.008 <0.699 [—0.019; —0.013]

Our model explains 66.8% of our hypothesis (R2 = 0. 817; F = 397; 0.170; p < 0.000)
that the validity of mathematical ability (DPV) is negatively influenced by gender, age,
socioeconomic status, grade, and mathematical anxiety (MA).

4. Discussion
4.1. Measuring the Ability to Think

Thinking is the process of gaining indirect and in-depth knowledge of reality.

It is an ability that enables the imagination of objects and events, their mapping
in memory, and the execution of operations on these representations. The capacity to
think through logical relationships within problems in a systematic manner and to solve
complex mathematical problems is significantly developed in children over the age of
12 [3]. The skills required for learning mathematics, from preschool to adulthood, play
a crucial role in everyday life, and their proficiency level can significantly impact our
performance. In our large-sample study, we utilized a unique test of mathematical ability,
both in Hungary and internationally. What distinguishes this test is that it evaluates not
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only the correctness of the solution to a problem but also the methodology employed to
arrive at the solution. Specifically, we examined whether the skills necessary to solve a
given task are employed effectively. This approach allows for clear differentiation between
various levels of mathematical ability, enabling proper definition of development levels
and tasks. The DPV test is criterion-referenced, enabling prediction of other background
factors that may influence the results.

4.2. Relationship between Performance and Ability

Significant individual differences exist in children’s development levels, often mani-
fested in their academic grades. It is important to note that while grades serve as a measure
of performance, they do not equate to performance itself. Performance entails the applica-
tion of knowledge, ability, and skill to varying degrees and qualities in task execution [9].
In our studies, alongside ability tests, we also considered grades, which unsurprisingly
showed a strong correlation with ability (r = 0.818; p < 0.05).

4.3. Gender Differences in the Prevalence of Mathematical Anxiety

Confident learners tend to exhibit more effective problem-solving skills as they employ
efficient coping strategies and persevere in their efforts to succeed. Conversely, individuals
with low self-confidence often respond to stressors by withdrawing, which may be com-
pounded by feelings of shame if their performance falls short. Additionally, individuals
prone to general anxiety often also experience heightened anxiety when confronted with
mathematical tasks, which can significantly impact their performance [15]. Our research
unequivocally demonstrates a strong correlation between high levels of CBCL(GA) and MA
(r=0.677; p < 0.05) and diminished problem-solving abilities in mathematics. Furthermore,
our findings reveal that female students, despite displaying no significant disparity in
mathematical academic achievement compared to boys (p > 0.05), frequently report lower
math self-confidence. This discrepancy may be attributed to the higher prevalence of MA
among girls (r = 0.153; p < 0.05), possibly stemming from entrenched gender stereotypes
surrounding mathematics or from girls” enhanced ability to accurately report and detect
anxiety-inducing situations [23].

Szczygiel, on the other hand, reported that boys’ math performance is more closely
associated with MA than girls’. He also observed a relationship between general anxiety
and achievement. He concluded that lower levels of general anxiety in boys have a stronger
effect on the impact of mathematics anxiety on performance than in girls [24].

4.4. The Impact of Socioeconomic Status and Anxiety on Performance

High levels of anxiety can precipitate learning difficulties, potentially leading to ad-
verse life outcomes. Maladaptive coping mechanisms during learning may culminate in
school dropout, juvenile delinquency, diminished labour market prospects, low socioeco-
nomic status, and consequently, social isolation or even mental health issues for certain
students [25]. Consistent with expectations, our results reveal robust associations across all
socioeconomic status variables. We observed a negative directional relationship between
CBCL(GA) (r = —0.150; p < 0.05) and MA (r = —0.284; p < 0.05) with socioeconomic (SES).
Moreover, a positive and strong correlation emerged between ability (DPV) (r = 0.654;
p < 0.05), math grade (r = 0.653; p < 0.05), and SES.

The negative impact of student socioeconomic status (SES) on academic performance
is a major problem worldwide. A Finnish study investigated how socioeconomic status
affects mathematics achievement among primary school pupils. They also concluded
that lower socioeconomic status predicts lower ability. They also concluded that lower
socioeconomic status predicts lower skills. In other words, lower SES implies lower
mathematical competence, which reduces the likelihood of success [26].

The research of Guzman and colleagues supports our results, showing a direct effect
of SES on MA. This means that the lower the SES, the higher the MA level. Mathematical
performance plays a mediating role in the SES-MA relationship [27].
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Identifying students who experience MA is important. Immediate intervention is
needed before the effects of anxiety take hold and their performance, and thus their mental
health and subsequently their quality of life, deteriorates [7].

Executive control functions and emotion regulation processes interact, and both play
a key role in mathematical anxiety. Exercises related to these theories could provide a good
basis for intervention processes [28].

5. Limitations

Our study employed a cross-sectional design, which limits our ability to establish
causal relationships between variables. Longitudinal studies could offer more compre-
hensive insight into the development of mathematical abilities, encompassing both perfor-
mance and the anxiety influencing it.

We did not solicit information from parents or teachers regarding any anxiety they
may experience. Research suggests that parents” math anxiety could potentially impact
their children’s performance when assisting them with math problems. Moreover, findings
indicate that parents with high MA may better empathize with their children’s anxiety
and consequently respond more effectively to it [29]. Future studies should incorporate
considerations of gender stereotypes in mathematics and provide evidence-based state-
ments to counter misconceptions, such as the notion that girls perform less effectively in
mathematics. It would also be valuable to investigate other aspects of parental history, such
as a family history of developmental disorders like learning disabilities or comorbidities
with ADHD. Additionally, other dependent variables, such as environmental factors and
spatial orientation difficulties, should be taken into account [9].

While our study focused on examining mathematical abilities, a more precise un-
derstanding of the role of other dependent variables could be achieved by assessing all
students intellectually. This approach would enable us to accurately determine the influ-
ence of general intelligence on the mathematics learning process and facilitate targeted
developmental interventions in the future.

6. Conclusions

In Hungary, large-scale studies utilizing mathematics ability tests and associated
predictors have not yet been conducted. Our study contributes to filling this gap by
demonstrating the significant impact of mathematical ability on performance. Lower
levels of ability can result in poorer performance, leading to increased anxiety. Our model,
adjusted for SES data and background variables, substantiates 66.8% of our assertions,
suggesting that various factors may underlie different levels of mathematical ability.

Regardless of the influencing factor, teachers must be equipped to address these
challenges effectively.
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