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Abstract. The aim of this study is to examine the prevalence and determinants
of maths anxiety among secondary school students, focusing on demographic,
educational, and instructional factors. The study used a quantitative survey design.
The objectives are to measure maths anxiety with SAMAS, examine differences by
gender and grade, compare urban and rural schools, and assess the impact of tutoring
and specialised classes. A total of 211 students from six secondary schools in
Kazakhstan's Kyzylorda region participated, covering grades 6 to 9. Data collection
involved SAMAS along with a socio-demographic questionnaire. Descriptive
statistics and comparative analyses were performed to identify significant trends
across groups. Findings show that females report higher levels of math anxiety
than males, confirming existing research on gender differences. Anxiety levels
increase as students’ progress through grades, peaking in Grade 9, which suggests
that curriculum difficulty and exam pressure worsen negative emotions. Although
urban students have slightly higher anxiety than their rural peers, the difference
is small. Notably, students who receive extra tutoring or are enrolled in maths-
focused classes report lower anxiety, highlighting the positive impact of targeted
instructional support. The practical implication of these findings is the immediate
need for early identification and custom interventions that combine academic and
emotional support. Such actions can reduce maths anxiety, boost confidence, and
promote fair participation in mathematics, thereby backing wider STEM ambitions

and educational policy changes.
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Annorauusi. byn 3eprreyniH maxcarbl IeMorpaQusuiblk, OimiM Oepy >koHe
OKy (akxTopiapblHa Ha3ap aygapa OTBIPBIN, OpTa MEKTEN OKYIIbUIAphl apachlHAa
MaTeMaTHKaJIbIK Ma3achI3IbIKTHIH Tapadybl MEH I€TEPMUHAHTTAPBIH 3€PTTEY OOJNbII
TaObuIaAbl. 3epTTey OapbIChIHIA CAHIBIK CayajJHaMaHbBIH TU3aiHbI KOJJaHBUIABL.
Makxkcattap mMaremarukanarbl anaHnaymbuibiktel SAMAS (Opma Binim 6epyoeci
Mamemamuxanviy  Mazacwiz0vixkmel  Bazanay wikanacsl) KOMETIMEH —OIIIIEY,
KBIHBICBI MEH CBHIHBIOBI OOMBIHIIA AHBIPMAIIBIIBIKTAPABI 3€PTTEY, KalalblK JKOHE
aybUIIBIK MEKTENTEpIi CalbICTBIPY, PENETUTOPIBIK >KOHE MaMaHIaHIBIPBbUIFaH
cabakrapaplH ocepin Oaranay. bapibiFbl 6-9 ceiHbITapAbl KaMTUTHIH KazakcTan
eniHiH, KpI3butopaa OOJMBICKIHBIH aJIThl OpTa MEKTEOIHIH 211 OKYIIBICHI KATHICTHI.
Hepexrepai xunayra SAMAS aneyMeTTiK-aeMorpadusIIbIK cayaaHaMa KOMEKTECTi.
Tonrap OoWbIHIIA MaHBI3ABl TEHACHIMSIAPABI AHBIKTAy YIIIH CHIIATTAMAaJIbIK
CTaTUCTHKA JKOHE CAJIBICTBIPMAIbI Taaaynap xKyprizinni. Hotmwkenep ep 6ananapra
KaparaHga KbI3 OanamapiblH MaTeMaTHKAIbIK Ma3achI3AbIFbl JKOFapbl JICHreii
Typajibl Xa0apIalTbIHBIH KepceTeai, Oy TeHAepIiK alblpMallbUIBIKTap OOMbIHIIA
Oap 3eprreynepai pactaiapl. OKymbUIapAblH YJArepiMi KOFapbUlaFaH CaiblH
Ma3achI3bIK JIeHIeHi KoFapbliaiabl, Oy 9-ChIHbINTA €H KOFaphl JEeHIeHUTe )KeTe i,
OyJ1 0Ky OaFnapiIaMachbiHIaFbl KUBIHABIKTap MEH EMTHUXaH1aparbl KbICHIM KaFbIMCBI3
SMOLMSIIApAbI KYHIEHTETiHIH KopceTei. Kananblk OKymbutapIsiH anaH ay bUTbIFbL
aybUIJaFbl KypJacTapblHa KaparaHaa OipiaMa >KoFapbl OOJTFaHBIMEH, Al bl PMaIlbIIBIK
maManbl. bip KbI3bIFbI, KOCBIMILIA PETIETHTOPIIBIK, KypCcTapJaH OTill KaTKaH HeMece
MaTeMaTuKara OarbITTajIFaH cabaKTapFa KaTbICaThIH CTYACHTTEP MaKCaTThl OKBITY/IbI
KOJIIAybIH OH OCepiH KepceTe OTBIPHIN, alaHJaylIbUIBIKTEIH TOMEHJICTeHIH
xabapnaiiabl. byl TYKBIpbIMAAPIBIH NPaKTHKAIBIK CalAapbl aKaJeMHSIIBIK JKOHE
SMOLMOHANABIK KOJAay[Abl OIpIKTIpPETIH epTe aHBIKTay >KOHE JKeKe apajiacyablH
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LIYFBUT KOKETTUTIri Oombim TaObuiaabl. MyHpmall opekeTTep MareMaTHKaIarbl
aTaHIAyIIBUIBIKTBl a3aiTajibl, CEHIMJIUTIKTI apTThIPaJIbl OHE MaTeMaTHKara OJIijl
KaTbICyFa bIKHas erei, ochutaiiima STEM-1iH keHipek aMOUIUsIIapbiH %KoHE O1IiM
Oepy casicaTBIHIAFBI ©3TepiCTepi KOIIan bl
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Annoraumus. llempl0o  HaHHOTO  HMCCNEAOBAHUA  SIBISICTCS — M3YUCHUE
pacmpoCTpaHEHHOCTH U ICTEPMUHAHT TPEBOKHOCTH [10 MATEMATHUKE CPEIU YUAILIUXCSI
CPeIHEH IIKOJBI, yAelsis 0co00e BHUMAHKE JIeMOTpauuecKuM, 00pa3oBaTeIbHBIM
U METOJAMUYeCKHM (akTopaMm. B ucclenoBaHNM HMCIOJIB30BAICS KOJIMYECTBCHHBIN
ompoc. L{erb coCTOUT B TOM, 4TOOBI UBMEPHUTH YPOBEHD TPEBOXKHOCTH IO MATEMAaTHKE
¢ nomoupto SAMAS (Illkana Onst oyeHku Mmamemamuyeckou mpesoNCHOCHU
8 cucmeme cpeoHezo0 00paA306aHust), W3YYHThb Pa3U4Ms 1O TOIYy H KIaccy,
CPaBHUTH TOPOACKUE U CENIbCKUE IIKONbI U OLUEHUTH BIUSHUE PEHETUTOPCTBA U
CHCIMATU3UPOBAHHBIX KJIACCOB. B 00IIel CIOKHOCTH B HEM NPUHSIIH y4acTHE
211 yyamuxcst u3 mecTu cpeanux mkon Keissutopauackoi obmactu Kazaxcrana,
oxBarbIBarOIUX 6-9 knaccel. [y cOopa naHHBIX ObUTH HCTONB30BaHBI SAMAS u
COLIMATIBbHO-IeMOTpapUUeCKuii ONMPOCHUK. [IJisi BBISABICHHS 3HAYUMBIX TCHICHIUI
B pa3HBIX rpynmax ObLIN MPOBEICHBI ONUCATEIbHASI CTATUCTHKA U CPABHHUTEIBHBII
aHaiu3. Pe3ynbTarThl MOKa3bIBAIOT, YTO JKEHIIMHBI COOOMIAIOT O 0O0Jiee BBICOKOM
YPOBHE MAaTEMaTHUYECKOH TPEBOKHOCTH, YEM MY>KUYUHBI, YTO MOATBEPXKAACT
CYILLIECTBYIOUIUE MCCICAOBAHUSI TEHACPHBIX pa3iuuuil. YPOBEHb TPEBOKHOCTHU
MOBBIIIAETCS IO MEPE TOTO, KaK y4yalluecs MepexonaT B IPYTUe KJIacChl, JOCTUras
MaKCUMyMa B 9-M KJ1acce, 4TO TOBOPHT O TOM, UTO TPYAHOCTH ¢ yUeOHOH MporpaMmMoit
Y JIaBJICHHE Ha dK3aMEHaX YCyryOJISFOT HETaTHBHBIC AMOLMHU. XOTS y TOPOICKUX
yYalllUXCsl yYPOBEHb TPEBOXKHOCTU HECKOJBKO BBIIIE, YeM Y HX CBEPCTHHUKOB
U3 CEIbCKOM MECTHOCTH, pa3HUIA HeBeluka. [IpuMedarenbHO, YTO ydaluecs,
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KOTOpPBIE MOITYYalOT JOMOJHUTEIbHBIE YCIYTH PENETUTOPA WM NOCEIIAIOT 3aHATHUS
[0 MaTeMaTHKe, COOOIIAI0T O CHUKCHUM TPEBOXKHOCTH, 4YTO IOJYCPKUBACT
MTOJIOKUTEILHOE BIUSHUE IIeJICHANPABICHHON y4eOHO! moaepkKu. [Ipakrnueckum
CJICJICTBHEM 3TUX PE3yJbTaTOB SIBIISICTCS HACTOSATEIbHAS HEOOXOAUMOCTh PAaHHETO
BBISIBJIEHUS U MHAMBUIYAJIbHOTO BMEILIATENBCTBA, COUETAIOLIETO AKAAEMUYECKYIO
U SMOLMOHAIBHYIO MOAAEPKKY. Takue HEHCTBUS MOTIYT CHU3UTh TPEBOKHOCTH
y4Yaluxcsi M0 MaTeMaTUKe, MOBBICHTH YBEPEHHOCTh B ce0e M CIIOCOOCTBOBAThH
CIIPABEAJIMBOMY YYAaCTHUIO B 3aHATUSAX MAaTEMAaTUKOM, TEM CaMbIM MOAAEPKUBAS
oonee mmpokue amoumu STEM u u3mMeHeHus: B 00pa30BaTelbHOM MOJTUTHKE.

KualoueBble ciaoBa: wmarematuyeckas TPEBOXKHOCTh, SAMAS, cpennee
oOpazoBanue, yueOHas nogaepxka, mytu STEM

Introduction. Math anxiety is commonly defined as a negative emotional response
to math or the anticipation of engaging in mathematical tasks (Ashcraft, 2002:
5). It often manifests as feelings of nervousness and discomfort when confronted
with math problems, which can impair performance regardless of actual ability.
Research consistently shows that math anxiety negatively impacts a person's ability
to learn and perform in mathematics (Barroso, 2021: 35). Numerous studies have
found that individuals with high math anxiety tend to perform worse on numerical
and mathematical tasks compared to those with lower levels of anxiety, and they
generally achieve lower levels of math proficiency (Beilock, 2015: 9). Additionally,
those experiencing math anxiety are more likely to avoid careers or environments
where math is required. From a developmental perspective, young children often
begin school with a positive attitude toward math (Cargnelutti, 2016: 10). However,
as they get older, their interest and motivation in math tend to decline. Math
anxiety typically begins to emerge in middle school, coinciding with the increasing
complexity of the math curriculum (Ashcraft, 2002: 5).

Measuring math anxiety among students is essential for several reasons, as it
can significantly impact their academic performance, psychological well-being, and
future career paths. Math anxiety can lead to avoidance of math-related tasks, reduced
participation, and lower achievement (Demedts, 2022). Students with high levels
of anxiety often struggle to perform well in math, even if they have the potential
or cognitive ability to succeed. Anxiety also affects working memory, making it
more difficult to recall information or solve problems under pressure (Eidlin-Levy,
2023). Identifying students with math anxiety early allows educators to intervene
and prevent underperformance in exams.

Interventions could include cognitive-behavioral therapy, relaxation techniques,
or alternative instructional methods aimed at reducing anxiety. Teachers can also
adapt their teaching strategies to better support anxious students by offering step-by-
step guidance, fostering a positive learning environment, or implementing anxiety-
reducing methods (Yoon, 2010: 31). Math anxiety can contribute to general anxiety
and stress, which affects students' overall mental health. Addressing math anxiety
not only improves academic outcomes but also promotes emotional well-being
(Whang, 1994: 21). Reducing math anxiety helps students build confidence in their
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abilities, fostering a more positive attitude toward learning and a stronger sense of
self-efficacy.

Math anxiety can also discourage students from pursuing careers in STEM
(Science, Technology, Engineering, and Math) fields, which rely heavily on
mathematical skills. By understanding and addressing math anxiety, students
may feel more empowered to consider careers in these fields (Eidlin-Levy, 2023).
Without intervention, unresolved math anxiety can lead students to avoid math-
related tasks throughout their education and into adulthood, limiting their career
opportunities and financial literacy. Measuring math anxiety in classrooms provides
valuable data for curriculum designers, enabling them to develop more effective and
inclusive math programs. These programs may incorporate real-world applications,
collaborative learning, or emphasize a growth mindset in math education (Taylor,
2013: 17). Assessing students' anxiety also provides teachers with feedback on their
instructional methods. If many students exhibit high levels of math anxiety, this
might signal a need to modify teaching styles or classroom structures. Furthermore,
research indicates that math anxiety is more prevalent in certain groups, such as
females or students from disadvantaged backgrounds (Pellizzoni, 2022: 13).
Measuring math anxiety can help identify and address these disparities, ensuring
that all students receive equitable support (Hopko, 2003: 5).

Several tools have been developed to assess math anxiety in school students,
each focusing on different dimensions of the anxiety experience (7able I). Below are
some of the most commonly used instruments:

Table 1. Math Anxiety Measurement Instruments

Young Children (MASYC)

Instrument Name Target Age Number |Focus
Group of Items
Mathematics Anxiety Rating Scale |Middle to High 98 (full [ Academic and everyday
(MARS) School, College version) |[contexts
Abbreviated Math Anxiety Scale Various Ages 9 Quick assessment of anxiety
(AMAS) in math-related situations
Math Anxiety Scale for Children Elementary and 22 Fear of failure and worry in
(MASC) Middle School math tasks
Children's Anxiety in Math Scale Elementary 16 Emotional and physiological
(CAMS) School responses in class
Mathematics Anxiety Scale (MAS) | General (Various |14 Cognitive, emotional, and
Ages) behavioral responses
Single-Item Math Anxiety Scale General (Various |1 General math anxiety
(SIMA) Ages)
Mathematics Anxiety Scale for Early Elementary |16 Simplified, child-friendly

format for young children

This study aims to examine the prevalence and contributing factors of math anxiety
among secondary school students, focusing on how demographic, educational, and
environmental elements such as gender, grade level, school location, and instructional
support affect students' experiences of math anxiety.
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Research Objectives:

1. To assess the level of math anxiety among secondary school students using the
Scale for Assessing Math Anxiety in Secondary Education (SAMAS).

2. To explore differences in math anxiety based on demographic factors, including
gender and grade level.

3. To analyze the influence of school location (urban vs. rural) on students' math
anxiety levels.

4. To evaluate the impact of additional instructional support, such as math-
oriented classes and extra tutoring, on reducing math anxiety.

5. To identify potential strategies for early intervention and supportive educational
practices to mitigate math anxiety in secondary education.

Methodology

Participants

A random sample of six schools was selected, after which the cluster sampling
method was employed. This means that within the chosen schools, all groups of
students from the sixth and ninth grades were included as eligible participants in
the study. Overall, 211 school students were participated in this survey. Of all the
participants, 57.8% were male and 42.2% were female. 64.5% were from rural
schools, while 35.5% were from urban schools (7able 2). Additionally, 41.2% were
enrolled in specialized math classes, and 58.8% were not. Furthermore, 69.2% of the
students were taking additional math lessons, whereas 30.8% were not.

Table 2. Participants

6" grade | 7" grade | 8" grade | 9" grade
1 | Karmakshy, Akai village 27
279 school-lyceum students
2 | Zhanakorgan, 20 33 students

Tomenaryk village students
Ne223 secondary school

3 | Kazaky, 226 school- gymnasium 20 20 students
students
4 | Zhanakorgan, Kosuinki village , 161 secondary 26 students
school
5 | Kyzylorda city, Ulagat Educational Institution 27 18

Private School students |students
6 | Kyzylorda city, No. 144 Secondary School 20 students
named after Saktapbergen Alzhikov

Instruments

The Scale for Assessing Math Anxiety in Secondary Education (SAMAS) is a
tool designed to evaluate math anxiety among students at the secondary education
level (Table 3). This scale typically includes various items that measure different
dimensions of math anxiety, such as cognitive, emotional, and behavioral responses
to math-related situations.

Key elements of the SAMAS include:
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1. Cognitive Dimension: This includes the thoughts or cognitive processes that
occur when a student is engaged in a math-related task. Students might experience
negative self-talk or worry about their performance.

2. Emotional Dimension: This focuses on the emotional reactions a student may
have toward math, such as fear, stress, nervousness, or feelings of inadequacy when
dealing with math problems.

3. Behavioral Dimension: This measures avoidance behaviors or physical
symptoms that manifest when students are faced with math tasks. This could include
avoiding math homework, skipping math classes, or physical symptoms such as
sweating or feeling shaky during tests.

4. Situational Triggers: SAMAS assesses math anxiety in different scenarios,
such as during math tests, homework, classroom participation, or when dealing with
specific math concepts like formulas or problem-solving.

A sociodemographic questionnaire was used to collect personal background
information from the participants, including their age, gender, and the grade level
they were currently enrolled in at the secondary school.

Table 3. Scale for Assessing Math Anxiety in Secondary Education (SAMAS)
Section Question
Demographic questions | In which grade are you?
Your gender?

Do you study in a math-oriented class?

Do you take extra math classes?

Anxiety questions I feel anxious when splitting a bill with multiple people.

I feel anxious when adding up the total cost of my purchases.

I feel anxious when reviewing the receipt.

In a group fund, I feel anxious about splitting the remaining amount.

I feel stressed when calculating the final price of a discounted product.

I feel anxious about what I can afford with my pocket money.

I feel anxious checking the change after a purchase.

I feel anxious about difficult math homework.

I feel nervous at the start of math class.

I feel nervous solving problems in math class.

I feel nervous thinking about studying math next year.

I feel nervous seeing math problems on the blackboard.

I feel nervous beginning math homework.

I feel nervous when encountering formulas in the math coursebook.

I feel nervous when receiving math explanations in class.

I feel tense if math test exercises differ from practice exercises.

I feel nervous studying for an upcoming math test.

I feel more nervous during math tests than in other subjects' exams.
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I feel nervous the day before a math test.

During a math test, I struggle to think clearly if I don't know how to solve
a problem.

Results and Discussion. Research on math anxiety has largely focused on
gender differences. Studies conducted in countries where boys and girls have equal
educational opportunities reveal little to no difference in actual math performance
between the genders (Ganley, 2013: 12). However, research shows that girls often
report higher levels of math anxiety and tend to rate their own abilities less favorably,
even though the performance gap is minimal (Wang, 2020: 13). These gender
differences in anxiety typically emerge during adolescence, as most elementary
school students do not exhibit significant differences in math anxiety levels.

Hypothesis 1: Females experience higher levels of math anxiety compared to
males.

Based on the results of the survey, the gender breakdown of the participants was
57.8% male and 42.2% female. Despite this difference in representation, the data
indicates that females report significantly higher levels of math anxiety compared
to their male counterparts (Figure 1). Females consistently reported higher anxiety
across a range of math-related tasks, such as solving problems in class, studying
for tests, and performing calculations in everyday scenarios. In particular, 60% of
female participants indicated feeling nervous during math tests, compared to 45% of
male participants (Figure 1). When asked about anxiety while solving math exercises
on the board, 65% of females reported high anxiety levels, whereas only 40% of
males expressed similar feelings. Additionally, 55% of females stated they feel
anxious thinking about math classes next year, in contrast to 35% of males (Figure
1). Therefore, Hypothesis 1 is confirmed: females experience higher levels of math
anxiety compared to males.

Comparison of Math Anxiety Levels by Gender
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Figure 1-Comparison of math anxiety levels by Gender
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Scarpello expressed concern about overcoming math anxiety, noting that it can
start as early as the fourth grade and tends to reach its highest levels during middle
and high school.

Hypothesis 2: High school students experience greater math anxiety compared to
younger students (Scarpello, 2007: 2).

Based on the survey results and the corresponding bar chart, math anxiety varies
significantly across different grade levels. 6th grade students generally show lower
levels of anxiety, with only 30% reporting feeling anxious during math tests (Figure
2). Similarly, about 25% of 6th graders feel anxious when solving math problems
on the board. 7th and 8th graders experience an increase in math anxiety, with 45%
of 7th graders and 50% of 8th graders expressing nervousness during math tests
(Figure 2). Additionally, around 40% of 7th and 45% of 8th graders report anxiety
when asked to solve problems on the board. 9th grade students exhibit the highest
levels of math anxiety (Figure 2). In this group, 65% report feeling anxious during
math tests, and 60% feel anxious when solving problems in front of the class (Figure
2). The results show a clear trend: as students progress through grades, their math
anxiety tends to increase, with the highest levels observed in 9th grade. This increase
could be attributed to the growing complexity of math topics and the added pressure
of academic expectations as students approach high school. Thus, Hypothesis 2 is
confirmed based on your survey results. The data shows a clear trend of increasing
math anxiety as students progress through grade levels, with high school students
(9th grade) exhibiting the highest levels of anxiety.

Comparison of Math Anxiety Levels by Grade
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Figure 2 - Comparison of math anxiety levels by Grade

Research indicates that the prevalence of math anxiety varies across different
educational settings. A key factor contributing to this variation is the differences in
environments and resources between urban and rural schools. Urban schools, often
located in densely populated areas, may encounter challenges such as larger class
sizes, limited funding, and a more diverse student population (Zhou, 2021: 18). On
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the other hand, rural schools, typically found in less populated regions, may struggle
with fewer educational resources, limited access to advanced courses, and a smaller
pool of qualified teachers (Hernandez[1Torrano, 2018: 10). Therefore, Hypothesis
3: There are no significant differences in math anxiety between students from urban
and rural schools.

Based on the survey results and the corresponding bar chart, the comparison of
math anxiety between students from urban and rural schools reveals some notable
trends: Urban school students show slightly higher levels of math anxiety in several
areas (Figure 3). For example, 55% of urban students report feeling anxious during
math tests, compared to 50% of rural students (Figure 3). When asked about solving
math problems on the board, 60% of urban students expressed anxiety, while 45% of
rural students reported similar feelings (Figure 3). Regarding daily math tasks, such
as calculating bills or reviewing receipts, 40% of urban students indicated they feel
anxious, compared to 35% of rural students (Figure 3). While urban students tend
to exhibit slightly higher anxiety levels in most scenarios, the overall differences
between urban and rural students are relatively small. These results support
Hypothesis 3, which suggests there are no significant differences in math anxiety
between students from urban and rural schools.

Comparison of Math Anxiety: Urban vs. Rural Schools
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Figure 3 - Comparison of math anxiety: urban vs. rural

Research suggests that additional math instruction and support can help lower
math anxiety by enhancing students' confidence and skills in mathematical problem-
solving (Luttenberger, 2018: 12). For instance, one study found that students who
participated in a math intervention program reported lower levels of math anxiety
than their peers who did not receive the extra support (Ma, 1999: 21). Similarly, a
meta-analysis on the relationship between math anxiety and achievement concluded
that higher levels of math anxiety negatively affect math performance, indicating
that interventions to reduce math anxiety may be beneficial. Therefore, Hypothesis
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4: Students who receive extra math classes experience lower levels of math anxiety
compared to those who do not.

Based on the results of the survey and the corresponding bar chart, we observe
significant differences in math anxiety between students who receive extra math
tutoring and those who do not. Students without extra math tutoring consistently show
higher levels of anxiety across many of the math-related questions. For example,
65% of non-tutored students report feeling anxious during math tests, compared
to only 45% of students who receive extra tutoring (Figure 4). Similarly, when
asked about solving math problems on the board, 60% of students without tutoring
expressed high anxiety, while only 40% of tutored students reported the same level
of anxiety (Figure 4). Regarding day-to-day math tasks, such as splitting bills or
calculating discounts, 55% of non-tutored students indicated anxiety, compared to
35% of tutored students. The results suggest that extra math tutoring has a noticeable
impact on reducing anxiety, particularly in more formal academic settings, such as
tests or classroom exercises (Figure 4). However, both groups still experience some
anxiety, with the difference more pronounced in high-pressure situations like exams.
Consequently, Hypothesis 4 is confirmed. The data shows that students who receive
extra math tutoring report consistently lower levels of math anxiety compared to
those who do not.

Comparison of Math Anxiety: Tutored vs. Non-Tutored Students
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Figure 4- Comparison of math anxiety: tutored vs. non-tutored students

Recent research has examined the impact of studying in math-oriented classes
on students' math anxiety (Syvédoja, 2024: 23). The findings suggest that students'
mastery and performance goals are closely linked to their levels of math anxiety
(Shimizu, 2022: 17). Additionally, when teachers create mastery-oriented learning
environments, it can help prevent or reduce the anxiety that students experience in
mathematics. Therefore, Hypothesis 5: Students who study in math-oriented classes
experience less math anxiety compared to those who do not.

109 (0 O &




Scientific Journal of Pedagogy and Economics

Based on the survey results and the corresponding bar chart, the comparison of
math anxiety between students who study in math-oriented classes and those who
do not reveals significant differences. Students in math-oriented classes generally
report lower anxiety levels. For example, 40% of students in math-oriented classes
expressed anxiety during math tests, compared to 55% of students not in math-
oriented classes (Figure 5). When asked about solving math problems on the board,
35% of students in math-oriented classes reported feeling anxious, while 50% of
students not in math-oriented classes indicated the same (Figure 5). For everyday
math-related tasks, such as calculating bills or reviewing receipts, 30% of students
in math-oriented classes reported anxiety, compared to 45% of those not in math-
oriented classes (Figure 5).

These findings suggest that studying in a math-oriented class has a positive
impact on reducing math anxiety. Students in these specialized classes consistently
show lower anxiety levels across various situations, particularly in academic settings
like tests and problem-solving exercises. Therefore, the results support Hypothesis 5
that students who study in math-oriented classes experience less math anxiety than
those who do not.

Comparison of Math Anxiety: Math-Oriented vs. Non-Math-Oriented Classes
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Figure 5 - Comparison of math anxiety: math-oriented vs. non-math-oriented classes

The survey results indicate that students' anxiety levels vary depending on the
type of math-related tasks they encounter. The average responses range from 1 to 4,
with higher values representing greater anxiety.

For everyday math tasks, such as splitting bills or calculating purchases, students
generally reported low to moderate anxiety. The average response for tasks like
splitting bills and calculating the total cost of purchases was around 1.8. However,
anxiety increased slightly for more complex tasks like reviewing receipts (1.9) or
determining the final price of discounted products, with an average response of 2.0.

() O & 110




ISSN 1991-3494 4. 2025

Average Responses to Anxiety-Related Questions
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Figure 6-Average responses to anxiety-related questions

When it came to personal finance-related tasks, such as managing pocket money
or checking change after a purchase, students reported relatively low anxiety. The
average response for managing pocket money was around 1.9, and for checking
change, it was 1.8.

In academic settings, anxiety levels were higher. For instance, students reported
greater anxiety when it was time for math class, with an average response of 2.3, and
when solving problems in class, with an average response of 2.1 (Figure 6). Anxiety
was also significant when working on math homework, averaging around 2.2 (Figure
6). The highest levels of anxiety were related to math tests, with students reporting
an average response of 2.4 when thinking about math tests, compared to exams in
other subjects (Figure 6). Regarding math-specific challenges, such as difficult math
problems or formulas, students' anxiety levels increased further. When encountering
tricky problems, the average response was 2.3, and when faced with math formulas,
the average was around 2.2 (Figure 6).

Overall, the results suggest that students experience low to moderate anxiety
in everyday math-related tasks but significantly higher anxiety in more formal
academic settings, such as during math classes or tests. This pattern aligns with
existing research, which shows that structured academic situations tend to provoke
more anxiety than informal or everyday situations.

Conclusion. The findings of this research underscore the pervasive impact of
math anxiety on students across various demographics, educational backgrounds,
and instructional settings. Through an examination of gender, grade level, school
location, tutoring, and math-oriented classes, we found that math anxiety is
multifaceted and influenced by multiple factors, affecting students' performance,
engagement, and future aspirations in STEM fields.

Females tend to experience higher levels of math anxiety than males, suggesting
a need for targeted interventions that address gender-based attitudes and beliefs
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about math capabilities. Additionally, the progression of math anxiety from lower to
higher grade levels highlights the influence of curriculum complexity and academic
pressure on students’ emotional responses to math. The slightly higher anxiety
levels observed in urban school students point to potential disparities in educational
environments, though these differences were not substantial. However, students who
receive extra math instruction or are enrolled in math-oriented classes reported lower
anxiety levels, indicating that structured support and focused learning environments
can significantly mitigate math anxiety.

Our study reinforces the importance of early identification of math anxiety and
the need for interventions that support students emotionally and academically. By
reducing math anxiety through tailored educational strategies, educators can foster a
more inclusive and encouraging environment for math learning, thereby enhancing
student confidence and resilience in mathematics. These efforts are essential for
equipping students with the skills and mindsets required to navigate future academic
challenges and to consider career paths in math-intensive fields. This research
contributes valuable insights into the landscape of math anxiety in secondary
education and offers a foundation for future studies exploring effective strategies to
reduce anxiety and improve math outcomes for all students.
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