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b «XAJBbIK)»

B 2016 rogy mist pa3BUTHS U YAYYIICHUS Ka9eCTBa )KU3HHU Ka3aXCTAHIIEB OBLT
CO3J1aH YacTHBIN briarorBopuTtenbHbIH HOHT « XalbIK». 3aTOIBI CBOCH IEATEITHPHOCTH
Ha pealln3aluio OJaroTBOPUTEIIBHBIX IIPOCKTOB B 001ACTIX 00pa30BaHus U HAYKH,
COLIMANIbHOM 3allMThI, KYJBTYPBI, 3APaBOOXpaHEHUs] W cnopta, POoHA BBLACITHI
Oonee 45 MIITHAP/IOB TEHTE.

Ocoboe BHuManue bnarorBopurenshelii  GoHa  «XadbIK»  yaenseT
00pazoBaTeNbHBIM IPOrpaMMaM, CUUTas 3TO HANpaBlICHHE OJHUM U3 KIIFOUEBBIX
B cBoell nesrenbHOCTH. OKas3biBasi MOAJEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@oH1 BHOCUT CBOW MOCHJIBHBINA BKJIaJ B pa3BUTHE KAueCTBEHHOI'O 00pa30BaHUs
B Kazaxcrane. Tem caMbIM crmocoOCTBYSl pOCTY 4YHcia JIIOf#EH, CIIOCOOHBIX
MEHSITh KU3Hb B CTpaHe K JydmeMmy — NpodeccHOHAIIOB B pa3IMUHBIX cdepax,
MOTCHLIUANBHBIX JIMACPOB U «BEIUKUX YMOB». ONHONW M3 3HAYMMBIX WHULIMATUB
¢donaa «Xansik» B 00pazoBarenbHol cdepe cran npoekT Ozgeris powered by Halyk
Fund — nepBsrii B cTpane 6uzHec-nHKyOaTop utst ydamuxcs 9-11 knaccoB, KOTOpBIT
MOMOTaeT Pa3BUBaTh HEOOXOANMBIC B COBPEMEHHOM MHpE NMpeIIpUHIMATEIbCKHIE
HaBbIKU. Tak, Ha cozelicTBHE MaJloMy OM3HECY HIKOJILHUKOB OBIIO BBIIEIEHO Oosiee
200 rpanrtoB. yig noanep:KKW TaJaHTIMBBIX U MOTHBUPOBAaHHBIX JeTed DoHn
HEOIHOKPATHO BBIACIISUI IPAaHTHI Ha 00yueHue B MextyHapoqHoH mkoie «Mupacy»
u B Astana IT University, a Takke MOMOT' Ka3aXCTaHCKHM HIKOJIbHUKAaM NPHUHATH
ydactue B mpectmxkHoM koHkypce «USTEM Robotics» B CLIA. Atopckue
paboTsI B pamkax npoekTa « Tamimrepy», koropomy ®oHJ 0Ka3al NOAICPKKY, JICIIIN
B OCHOBY y4yeOHOW MpOrpaMMbl, Y4EOHHKOB M Y4E€OHO-METOIMYECKHUX KHHI IO
npeameTy «OCHOBBI IpeIIPUHIMATEIbCTBA U On3HEecay, npenogasaemoro B 10-11
KJIaccax Ka3axCTaHCKMX LIKOJ M KOJIICIKEH.

[ToMuMO moOMOIIM HIKOJIBHUKAM, YYalIUMCsl KOJUIeKeld u cryneHTamM DoHp
CYUTAET BAXHBIM BHECTH CBOHM BKJIaJl B MOBBIMICHUE KBAJIM(HUKALNUU MEIaroros,
COBEPLICHCTBOBAHHE MX 3HAHWH M HABBIKOB, MOCKOJIBKY MMEHHO OHH SIBJISIOTCS
MPOBOAHMKAMM 3HAHWK OyyIIMX MOKOJICHMH Ka3axcTaHueB. [Ipu mommepikke
doHma «Xanplk» B KOKHOH CTONHWIE OBUT OpPraHW30BaH €XKETOIHBIN TOPOICKOM
KOHKYpc neparoros «Almaty Digital Ustaz.

BaxHoil MHMUIMATHBOM CTayl peaju3yeMblii MPOEKT M0 OOYYEHUIO OCHOBAM
(MHAHCOBOM TPaMOTHOCTH IpenojaBaTesiedl M3 BochbMM obnacteil Kazaxcrana,

I'paMOTHOCTHU U IPCANTIPUHUMATCIILCKOT'O MBIIIIJICHUS Y HOBOT'O ITOKOJICHU A I'PpaXXJAaH
CTpaHBbI.



HeoOxomumyto nomomps @onp «Xalblk» OKa3bIBa€T U TEM, KTO OCOOECHHO
OCTpPO B HEHl Hykmaercs. B pamkax coluanpHON 3aIlIMTBHl HACEJICHUS aKTHBHO
MpoBOAXTCS paboTa MO MOAJEPIKKE AETeH, ocTaBIIMXCs Oe3 poxuTenel, AeTei u
B3POCIBIX U3 COLMAIBHO YS3BUMBIX CIIOCB HACEJICHHUS, JIOACH C OrpaHMYCHHBIMU
BO3MOJKHOCTSIMH, @ TaKXe 00CCIICUCHHIO HYKAAIOMINXCS COLHMAJIbHBIM KHUIBEM,
CTPOUTENILCTBY COLIMAJIbHO BaKHBIX OOBEKTOB, TAKUX KaK JAETCKUE CaJlbl, AETCKUE
TUIOIIAAKH U (PU3KYIBTYPHO-0310POBUTEIBHBIC KOMITJICKCHI.

B xonmnky 106psix gen @onaa «Xasblk» MOKHO 100aBUTh OKa3aHUE TOMOLIH
JIETCKOMY CIIOPTY, Ky/la OTHOCUTCS MOJJICPKKa B Pa3BUTHM JETCKOro ¢gyrdoia u
Kapate B Hauel crpane. JKu3HEeHHO BasKHYIO ITOMOIbL biiaroTBOpUTeIbHbIN (GOHIT
«XanpIK» OKa3aJl HallUM COOTEYECTBEHHMKAaM BO BpeMsl HEAaBHEH MaHIEMUU
COVID-19. Torna, B pasrap Tsbkenoil 0opsObl ¢ KOpOHaBHUpPYCHOW MHQeEKuuei
®onpx Bbtennn cBbimie 11 MWIIMAapIOB TEHTe Ha MPHOOpETeHHEe HEOOXOIUMOro
MEIUIMHCKOTO OOOPYAOBaHMS M JOPOTOCTOSIIMX MEIWLHUHCKUX Ipernaparos,
aBTOMOOWJICH CKOPOM MEIUIMHCKOM MOMOIIM M CPEIACTB 3aIlUTHI, aJpPECHYIO
MaTepranbHyl0 MMOMOIIb COLMANBHO YS3BHMBIM CJIOSM HACEICHHUS U JCHEKHBIC
BBIMJIATHl MEJULIMHCKUM PAOOTHHUKAM.

B 2023 rogy napsiny ¢ OIpyruMH MpPOEKTaMH, HALICIECHHBIMH Ha MOBBILICHUE
01aroCcOCTOSHUS Ka3aXCTaHCKHUX IpaskaaH DOoH peLn yIeIuTh 0c000e BHUMAaHHUE
HayKe, TOCKOJIbKY OHa SIBJISIETCSl 4YaCThIO OOIIECTBEHHOM KYJIBTYPHI, & YPOBEHb €€
Pa3BUTHS ONPEACISICT YPOBEHD PA3BUTHUS TOCYIAPCTBa.

[Honnepxka @oHIOM BbIMycKa >XypHanoB HamuonanbHOH AKaneMuu Hayk
PecnyOnmukn KazaxcTtaH, KOTOpble BXOAAT B MEXAyHaponuHble (OHABI Scopus U
Wos 1 B KOTOPBIX IYOJIHMKYIOTCS CTaTbH OTEYECTBEHHBIX YUYCHBIX, JOKTOPAHTOB
W MarucTpPaHTOB, a TAK)KE HAyYHBIX COTPYIHHKOB BBICHIMX Y4YEOHBIX 3aBEeICHHI
W HayYHO-HCCIIEIOBATENbCKAX MHCTHUTYTOB HAIICH CTpaHbl SBISIETCS HE MEHEE
3HAYUMBIM BKJIaioM PoH/Ia B pa3BUTHE Ka3aXCTaHCKOTO OOIIECTBa.

C yBa:kenuem,
BbaarorBopurenbHblii ®oHa «XaabIK»!
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UNDERSTANDING MATH ANXIETY AND ITS IMPACT ON MATH EDUCA-
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Abstract. With an emphasis on its possible effects on future careers as mathe-
matics instructors, the study explores the widespread problem of math anxiety among stu-
dents pursuing mathematics teaching. The study aims to identify the multifaceted com-
ponents of math anxiety, including its cognitive and affective dimensions, and explores
various contributing factors such as genetic predispositions, gender differences, and early
educational experiences. The research scrutinizes the impact of elementary school math-
ematics experiences, teacher practices, and parental involvement on the development of
math anxiety among aspiring mathematics educators. It delves into the beliefs and atti-
tudes students hold towards mathematics, unveiling the intricate connections between
self-perception, feelings of inadequacy, and a lack of confidence in mathematical skills.
The study extends its focus to parental math anxiety and its potential adverse effects on
children’s learning experiences. It aims to shed light on the complex interplay between
parental math anxiety, assistance with math homework, and its impact on children’s
math learning. Understanding the existence of math anxiety among students pursuing
mathematics education and its implications for future careers as mathematics teachers is
crucial. The research aims to contribute valuable insights for educational policymakers,
curriculum developers, and educators to design interventions that alleviate math anxiety
and foster a positive learning environment for aspiring mathematics teachers.

Keywords: mathematics education, math anxiety, future mathematics teachers
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AHHOTamus. 3epTTeyIe MaTeMAaTHKAIBIK OiTiM alaThlH CTYICHTTEP apachIHaa
M1 Ke3JIeCeTiH MaTeMaTUKAJIbIK Ma3achI3/IbIK MAceJieci alThlIabl, OHBIH MaTeMaTHKa
MyFaliMIepiHiH OoJamak MaHcaObIHA THUTI3ETIH OCEpiHE Ha3ap ayAapbUIafbl. 3epTTEY
MaTeMaTHKaJIBbIK Ma3achbI3AbIKTHIH KOI KbIPJIbl KOMIIOHEHTTEPiH, OHBIH KOTHHTHUBTI
koHe ad@EeKTHBTI acCHeKTIICPiH aHbIKTayFa OarbITTalfaH >KOHE TI'€HETHUKAJIBIK
OeiMIUTIK, TeHJEPIIIK albIPMaIIbUTBIKTAD MEH €pTe OKY TOKIpHOeci CHSIKTBI SpTYpIIi
BIKIAJ] €Tyl (akTopiapisl KapacThIPybIMEH MaHBI3JbL. 3epTTeyle MaTeMaTHKAIBIK
TOXKIpUOEHIH 0acTaypllll CBHIHBINTAPAAFBl POJI, KB MYFATIMIEPIiH TaxipuOeci
JKOHE aTa-aHalap/blH cabakka KaThICYBIHBIH OacTaybllll MaTeMaTHKa MyFaliMJIepiHaeri
MaTeMaTHKAJIBIK Ma3achI3ABIKTRIH OJIaH dpi JaMybIHa ocepi Typaibl aiTeuiaasl. OHma
CTYACHTTEP/IIH MaTeMaThKara JereH CEeHIMAepl MEH Ke3KapacTapbl KapacThIPbUIAIbI,
631H 031 Ka0bUIIay, MKETKITIKCI3AIK ce3iMi KoHEe MaTeMaTHKAJIBIK KadileTTepre JeTreH
CEHIMCI3/IIK apachbIHIAFbl KypJeli OalinaHpicTap ambliagsl. 3epTTeyAe aTa-aHajJapAblH
MaTeMaTHKara KaThICThl aJaHIaylIbUIBIFbIHA KOHE OHBIH OayanapiblH OKY IMpoIleciHe
BIKTHMaJI Tepic dcepiHe Hazap ayJapbuiafbl. 3epTTey MakcaTbl — MaTeMaTHKaJaH Yi
TaIChIPMAChIH HICUIyTe BIKMAN €Ty JKoHe Oananap/plH MaTeMaTHKaHbl YHUPEHYyTe JIereH
BIKBIJIACHIH O5ITA OTBHIPHIN, aTa-aHAHBIH Jla MAaTEMAaTHKAIBIK Ma3acChI3[IBIFbIH JKOIOFa
KoMeKTecy. MaremaTukaiblK OUTliM alaThlH CTYJEHTTEp apachlHIa MaTeMaTHKAIIbIK
ANaHIAyIIBUTBIKTEIH 0ap-KOFBIH aHBIKTAy JKOHE OHBIH MaTeMaTHKa MYFalliMJepiHiH
Oosamak MaHcaObIHA 9CEpiH TYCIHY ©T€ MaHbI3Jbl. 3epTTEyJiH MaKcaThl Jia COJl —
OimiM Oepy casicaThIHAA OKY OarjapiamMaliapblH KYpacThIPYIIbIIap MEH OKBITYIIBLIapFa
MaTeMaTHKaFa KaThICThI aJlaH1ayIIbUIBIKTHI )KEHIIACTETIH dKOHE eHOCK JKOJIBIH jKaHalaH
OacTaraH MaTeMaTHKa MYFaTiMAEpi YIIiH KaFbIMIBI OKYy OPTAChIH KYPYFa BIKITAJ €TETiH
ic-Iapanap/pl 93ipIey yIliH KYHAbI akinapat oepy.

Tyiiin ce3mep: MaTeMaTHKAIBIK OiTIM, MAaTEMAaTHKAJIBIK Ma3aChI3bIK, OoJaImaK
MareMaTHKa MyFaiimaepi

150



N E W S of the National Academy of Sciences of the Republic of Kazakhstan

© I'.K. Emmypar’, JI.C. Kaun6aeBa, 2024
Kebmopaunckuit yausepceuret uMeHu KopkeiT Ata, Kazakcran, Keizpuiopaa.
E-mail: gulnuresh@mail.ru

MATEMATHUYECKASI TPEBOKHOCTH U EE BJIMSHUE HA
KAPBEPY BYJIYIIIUX YUUTEJEA MATEMATUKH

Emmypar I'yasHYp — MarucTp neaarorudeckux Hayk, KbI3bUIOpJUHCKHN YHHBEPCUTET UMEHHU
KopxkeiT Ata, Kei3eimopaa, Kazaxcran

E-mail: gulnuresh@mail.ru, https://orcid.org/0000-0002-3275-6457;

Kann6aeBa Jlapnca — kaHIuIaT IMearorndeckux Hayk, IIpernojaBarelb kadeapbl GU3HKHA U
MaTeMaTuku, Kei3puopauackuit yausepenteT uMeHn KopkeiT Ata, Keissutopaa, Kasaxcran

E-mail: larissa_rain@mail.ru, https://orcid.org/0000-0002-2927-6575.

AHHOTanus. B uccrnenoBanny paccMaTpHBaeTCsl pacpoCTpaHeHHas mpodiema
MaTeMaTHYECKOH TPEBOXKHOCTH CpeIy CTYAEHTOB, MOJyYalONIMX MAaTeMaTHYeCcKoe
oOpa3oBaHME, C AKLUEHTOM Ha €€ IMOTCHLUAJIbHOE BIHMSHHE Ha OyIylIyI0 Kapbepy
yuurenei marematiku. CTaThst HAPaBJieHa Ha BEISIBICHUE MHOTOTPAHHBIX KOMITOHCHTOB
MaTeMaTHYECKOH TPEBOKHOCTH, BKJIIOYAs €€ KOTHUTHUBHBIC W aQQEeKTUBHBIC aCTIEKTHI,
W HCCIEAYeT pasiuyHble CHocoOCTBYyIOIUE (AKTOPhI, TaKHe KaKk TIeHEeTHYeCKas
NPE/IPACIIOIOKEHHOCTh, TEHJCPHBIE pa3Muuus W paHHUH OmbBIT oO0ydeHus. B
WCCIIEIOBAHNH TIIATEIBHO H3ydYaeTcs BIUSHHE MaTEeMaTHUYECKOTO ONbITa HayalbHON
IIKOJIBI, TIPAKTUKHM YYUTENEH M y4acTHs POIUTENICH Ha pa3sBUTHE MaTeMaTHYECKOH
TPEBOKHOCTH Yy HaYMHAIOIINX TperoiaBaTeliel MaTeMaTuku. B HeM paccmatpuBaroTcst
yOeXIeHUsS M OTHOIICHHE CTYAEHTOB K MAaTeMaTHKE, PACKPBIBAIOTCS CIIOXKHBIC CBSI3U
MEXIY CaMOBOCHPHUSITHEM, HEYBEPCHHOCTHIO B MaTeMaTHUECKHX CIIOCOOHOCTSIX. B
WCCIIEZIOBAaHNH TAKKe aKIEHTHPYETCs] BAUMaHUE HA TPEBOKHOCTH POJUTEIEH 110 TTOBOTY
M3y4YCHUs] MATEMAaTUKH U TOTCHIIMAIILHOE HEraTHBHOE BIHMSHUE HA MpoLecc 00ydeHUs
nereii. Ero meib — MpONUTH CBET HA CIOXKHYIO B3aMMOCBS3b MEXIY POJUTEIHCKOMN
MaTeMaTHYECKOH TPEBOKHOCTBIO, MIOMOIIBIO C JIOMAIHUM 3aJaHUEM 110 MaTeMaTHKe
U ee BIMSHHEM Ha H3yYCHHWE MAaTeMAaTHKU JeTbMHU. [IOHUMaHHE CyYIIECTBOBAHHS
MaTeMaTHYeCKOH TPEBOXKHOCTH CpEIW CTYACHTOB, TMOJYYalONIMX MaTeMaTHYeCcKoe
o0pa3oBaHue, U ee MOCIeICTBHI st OyAyleil Kapbepbl yUuTelel MaTeMaTuki HMeeT
pemratoree 3HaueHue. lledp wWccinemoBaHUS — TMPENOCTaBUTH IEHHYIO HH(OpPMAIHUIO
JIUIIaM, ONPEACIISIFOIINM MTOJUTHKY B 00JacTH 00pa3oBaHusl, pa3padoTUMKaM y4eOHbBIX
porpaMM M TPeroJaBaTeNsiM Uil pa3pabOTKH MEpONPHUSTHI, KOTOPbIE CHIDKAIOT
0ecroKoICTBO MO MOBOAY MaTeMaTHKHU U CIIOCOOCTBYIOT CO3JIaHUIO0 TIO3UTHUBHOH yUeOHOM
Cpelsl Ul HAYMHAIONINX YIUTENICH MaTeMaTHKH.

KaroueBble ciaoBa: MaremMaTHdeckoe —OOpa3oBaHHME, MaTeMaTHYecKas
TPEBOXKHOCTH, OYAYIINE YIUTEISI MATEMATUKU

Introduction

In late 2019, the Organization for Economic Cooperation and Development
(OECD) presented the initial findings of the PISA-2018 global survey. This marked a
significant milestone for Kazakhstan, as it registered its poorest performance in the histo-
ry of the country’s involvement in PISA. Among the 79 countries and economic regions
whose students participated in the assessment, 15-year-olds from Kazakhstan secured the
69th position (OECD, 2023 a). PISA, an abbreviation for the Program for International
Student Assessment, is an extensive study crafted to assess the academic achievements
of school students. The program was launched in the year 2000 and follows a triennial
research cycle, each cycle being focused on one of the core subjects: reading, mathemat-
ics, and science.
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A mere 2 % of Kazakhstani students reached a level 5 or above in mathematics,
while the OECD average stands at 11 % (OECD, 2023 a). Following this setback, the
Government of Kazakhstan made it a top priority to enhance the performance of Kazakh-
stani students in the PISA test. To accomplish this goal, it is crucial for the Government
of Kazakhstan to identify the primary causes of these shortcomings.

Information extracted from the PISA underscores a persistent inverse correlation
between mathematics anxiety and performance in math, both at the national level and
among the various participating countries. In 63 out of the 64 educational systems en-
gaged in the 2012 PISA evaluation, Students who expressed greater levels of math anxi-
ety demonstrated poorer math performance in contrast to their peers who reported lower
levels of math anxiety (OECD, 2023 b). When considering the data from the participating
nations as a whole, the consequences become quite significant. Specifically, a one-unit
rise in a student’s PISA math-anxiety index equates to a substantial 29-point drop in their
math score, indicating a medium effect size (Cohen’s d = 0.32) (OECD, 2023 b).

The exploration of mathematics anxiety has been a notable area of research since
the inception of “number anxiety” by Dreger and Aiken in 1957 (Dreger, 1957: §). More-
over, it has gained growing recognition and interest in recent years. Richardson and Suinn
(1972) define mathematics anxiety as a sensation of stress and unease that hampers the
handling of numbers and the resolution of mathematical problems in everyday situations
as well as academic contexts (Richardson, 1972: 4). Numerous studies have convention-
ally viewed mathematics anxiety as a unified concept; however, it seems to encompass
various separate elements. For example, Wigfield and Meece distinguished two distinct
facets of mathematics anxiety among sixth graders and secondary school students (Wig-
field,1988: 7), aligning with the cognitive and emotional dimensions earlier identified in
test anxiety by Liebert and Morris (Liebert, 1967: 4). The cognitive aspect, referred to as
“concern,” involves concerns about personal performance and the possible outcomes of
not succeeding. Conversely, the emotional aspect, termed “emotional response,” includes
sensations of unease, stress during tests, and the accompanying physiological responses.

Over the years, numerous studies have identified several factors contributing to
math anxiety. Genetics has emerged as a potential factor under examination. Wang et al.
(2020) carried out behavioral genetic studies on mathematics anxiety using a group of
five hundred fourteen twelve-year-old twin pairs (Wang, 2020: 13). Significantly, there
was a strong association between mathematics anxiety and general anxiety, and a reverse
relationship with both mathematical problem-solving and reading comprehension. How-
ever, general anxiety did not show notable correlations with either academic measure.

The majority of studies carried out in Western nations have consistently demon-
strated that, in comparison to males, girls tend to have higher levels of trait math anxiety
and more negative attitudes towards mathematics. This trend is evident in various stud-
ies, such as those by Szczygiet, in 2020 (Szczygietl, 2020: 32), and Wang et al. in 2020
through meta-analyses (Wang, 2020: 13). Nonetheless, it is essential to consider the cul-
tural, traditional, and educational systems of individual countries. As a result, the claim
that females often have more maths anxiety than boys may differ depending on the nation.

According to Barroso’s (2021) research, mathematics anxiety frequently devel-
ops as a result of early exposure to the subject in elementary school (Barroso, 2021: 35).
By the time children entered secondary school, these experiences had frequently dam-
aged their faith in their mathematical aptitude and caused them to shun the subject alto-
gether. Consequently, the elementary mathematics classroom can be viewed as the initial
point where mathematics anxiety begins for many students. Kaskens et al. (2020) also
identified the elementary mathematics classroom as a source of math anxiety for certain
students (Kaskens, 2020: 14). They attributed this anxiety to teachers’ limited proficiency
in mathematics and their authoritative teaching approach. They also pointed out factors
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such as the excessive use of rote calculations, heavy reliance on memorization, and the
presentation of unrealistic applications or problems as additional contributors to math
anxiety.

Beilock and Maloney (2015) pointed out that there were various factors fre-
quently mentioned by prospective teachers as contributors to their math anxiety (Beilock,
2015: 9). They categorized these factors into two groups: prior mathematical experiences
and beliefs about mathematics and self. Among those who experienced math anxiety due
to prior mathematical experiences, teachers played a pivotal role. Beilock and Maloney
(2015) linked negative encounters with past math instructors to their anxiety about math-
ematics (Beilock, 2015: 9). It appears that teachers’ instructional methods have had an
influence on the growth of math anxiety. Common teaching practices that heightened
anxiety included an overemphasis on drills and practice, an insistence on obtaining the
correct answer through the correct method, administering timed tests, memorization of
formulas, and strict rule application. In contrast, there was limited utilization of group
work, tangible learning materials, and real-world applications in these instructional set-
tings (Demedts, 2022: 8).

According to Jo Boaler (2014), who is a mathematics education professor at
Stanford University, timed tests are identified as the primary factor contributing to math
anxiety (Conlon, 2021). Numerous school districts throughout the United States incorpo-
rate timed tests as a routine component of their teaching. In my local school district, this
practice begins from the first grade, where students are presented with a fifty-question
test that they must complete within a three-minute timeframe. The district mandates that
these tests are administered once per term, although some teachers opt to give them on a
weekly basis

Although classrooms are typically considered the primary setting for children
to acquire mathematical skills, it’s crucial to acknowledge the significant role parents
participate in their child’s academic success. As a result, researchers have turned their
attention to understanding how parental involvement in homework can positively impact
student learning and success (DiStefano, 2020). Effective parental participation in home-
work includes modeling, reinforcement, and fostering open dialogue to cultivate positive
attitudes, knowledge, and behaviors. These components have been linked to youngsters
performing better academically. Recent studies, however, show that parents’ arithmetic
worry may have a negative effect on their kids’ math prowess and attitudes. This shows
that parents who struggle with arithmetic anxiety and help their kids a lot with home-
work may be doing more harm than good to their kids’ math learning and contributing to
their own worry. Maloney, Ramirez, Gunderson, Levine, and Beilock’s (2015) study, in
particular, revealed that children who actively assist their parents with math homework
and who themselves suffer from significant math anxiety both experience a decrease in
academic progress and an increase in math anxiety (Maloney, 2015: 9).

In the domain of beliefs about mathematics, individuals experiencing math anx-
iety often expressed feelings of helplessness, fear, insecurity, inadequacy, and insecurity
over their mathematics abilities (Haase, 2019: 35). These emotions were intertwined with
their self-perceptions, such as believing they were inherently poor at mathematics and
incapable of putting in enough effort to excel in the subject. Many of them also believed
that they lacked a comprehension of mathematics and saw it as lacking practical utility.
This lack of self-assurance in their mathematical abilities and the presence of math anx-
iety may be found among students of math education who are aspiring to become future
math teachers. Such a pessimistic outlook on math and the prevalence of math anxiety
within these students could potentially hinder their academic progress at the university or
influence their decisions to pursue alternative career paths.

Hence, the purpose of this paper is to determine whether math anxiety exists
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among students pursuing mathematics education. This study seeks to evaluate the pres-
ence of math anxiety in these students and investigate the strategies they employ to cope
with it. Most importantly, this research paper aims to analyze how math anxiety among
students pursuing mathematics education can impact their future careers as mathematics
teachers.

Materials and methods

This study employs a quantitative research design utilizing a survey instrument
to investigate and identify mathematics anxiety among undergraduate university students
majoring in mathematics education. The survey was distributed to all participants, and
data were collected using a structured questionnaire.

The study utilizes the Math Anxiety Rating Scale (MARS) because it offers a
systematic approach to quantify and comprehend the severity of mathematics anxiety.
Suinn and Winston were the original developers of the MARS in 2003 in order to fulfil
the need for a standardized instrument for comprehensive measurement of mathematics
anxiety (Suinn, 2003: 7). Its primary objective is to assess an individual’s level of math-
ematics anxiety, thereby aiding researchers, educators, and psychologists in gaining a
deeper understanding of the emotional and psychological aspects affecting mathematical
performance.

Participants

The study’s participants consisted of undergraduate university students majoring
in mathematics education, typically in their 3rd and 4th years of study. All these students
were pursuing a bachelor’s degree in mathematics education and were selected from a
university in the city of Kyzylorda. The rationale for choosing undergraduate students is
grounded in the belief that they have been encountered to a substantial amount of math-
ematical content during their studies, making them representative of future mathematics
teachers. The final sample size comprised 80 participants, selected through a convenience
sampling method.

Survey

The survey instrument encompassed three primary sections:

A. Demographic Information: In this section, participants were required to pro-
vide demographic details, including age, gender, and academic year. The purpose of this
section was to offer a general overview of the participants.

B. Assessment of Math Anxiety: The core of the survey focused on the evaluation
of math anxiety. Participants were presented with questions related to mathematics, both
in terms of general mathematics anxiety and specific mathematics-related scenarios.

C. Coping Mechanisms: To gain insights into how participants manage math anx-
iety, this section of the survey featured questions concerning their strategies for coping
with math-related stress and their attitudes toward seeking help when experiencing math
anxiety.

Data Collection

Data collection occurred over a two-week period. Participants were informed of
the study’s objectives and gave informed permission earlier to survey participation. The
survey was administered electronically, granting participants the flexibility to complete
it at their convenience. Anonymity of respondents was assured to encourage candid re-
sponses. This study adhered to ethical guidelines, and all participants provided informed
consent.
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Ethical consideration

The research protocol, including the survey methodology and ethical safeguards,
received explicit approval from the university’s ethical commission. This approval indi-
cates that the investigation was completed following ethical guidelines and regulations.
All participating students were provided with comprehensive information about the sur-
vey, its purpose, and the voluntary nature of their involvement. They were explicitly
informed of their right to withdraw from the survey at any point without facing conse-
quences. To protect the privacy of the participants, the survey was designed to be com-
pletely anonymous. Personal identifiers were not collected, and responses were aggregat-
ed to maintain confidentiality. This approach ensures that individual responses cannot be
traced back to specific participants.

The research protocol, including the survey methodology and ethical safeguards,
received explicit approval from the university’s ethical commission. This approval indi-
cates that the study was conducted in accordance with ethical guidelines and regulations.
The research protocol, including the survey methodology and ethical safeguards, received
explicit approval from the university’s ethical commission. This approval indicates that
the study was conducted in accordance with ethical guidelines and regulations. The re-
search protocol, including the survey methodology and ethical safeguards, received ex-
plicit approval from the university’s ethical commission. This approval indicates that the
study was conducted in accordance with ethical guidelines and regulations. The research
protocol, including the survey methodology and ethical safeguards, received explicit ap-
proval from the university’s ethical commission. This approval indicates that the study
was conducted in accordance with ethical guidelines and regulations.

Results and Discussion

Certain aspects of attitudes toward mathematics appear to be shared among var-
ious countries and cultures. Countries exhibit differences not only in actual math perfor-
mance but also in how much students like mathematics, whether they attribute success in
math to innate ability or effort, and the importance they place on math education.

These variations in attitudes and approaches to mathematics could potentially in-
fluence the degrees of anxiety related to mathematics, although the exact direction of this
influence is not entirely predictable. Because of their academic performance, high achiev-
ers may have low mathematics anxiety, or vice versa, high anxiety owing to the strong
emphasis on maths and academic accomplishment, which might heighten the fear of fail-
ing (Foley, 2017: 7). Another layer of complexity is the fact that pupils in high-achieving
nations frequently compare themselves to their accomplished peers rather than those in
low-achieving nations (Foley, 2017: 7).

A research by Cipora et al. (2022) examined math anxiety in several countries
and discovered that there is a variable and inconsistent relationship between a nation’s
average math anxiety level among its youngsters and their overall math performance
(Cipora, 2022: 21). For instance, children in high-achieving Western European countries
like Finland, the Netherlands, Liechtenstein, and Switzerland usually show lower levels
of mathematics anxiety than children in top-performing Asian countries like Korea and
Japan (Cipora, 2022: 21). Both school and university curricula in Kazakhstan, a country
in Central Asia, place significant demands on students; therefore, it is imperative to inves-
tigate and analyse mathematics anxiety among Kazakhstani students, particularly among
those pursuing a mathematical education. The causes of these differences are unclear and
could be linked to factors such as the significant pressure to perform well in exams in
Asian countries, or as-yet-undetermined elements of educational systems and curricula.

The survey results revealed that 55 % of the participants reported experiencing
math anxiety. The third-grade students exhibited increased mathematics anxiety com-
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pared to their fourth-grade counterparts (figure 1). Among those who reported math anx-
iety, 28.7 % indicated that it began during high school, 23.8 % during elementary school,
and 21.3 % mentioned it started during their university years. It is probable that partici-
pants in the survey acquired their math anxiety during childhood. Mathematical educa-
tion researchers assert that children’s worry about mathematics tends to increase with age
(Wigfield, 1988; Demedts, 2022; Foley, 2017). Although most studies suggest that young
children do not often experience severe anxiety related to mathematics, some researchers
have found significant levels of anxiety related to mathematics even in young primary
school students. This observed rise in math fear is consistent with studies showing that
attitudes towards mathematics tend to vary with age, regrettably frequently becoming
worse as kids become older (Hart, 2019: 18). Demedts et al. (2022) discovered that while
around two-thirds of youngsters aged eleven consider mathematics the subject they like
the most, a small number of sixteen-year-olds share the same sentiment.

Do you experience math anxiety?

11
Yes No Yes No

Lad Lad
[=] LA

31

Number of participants
5 7 8 7

L¥)]

=}

Third-year students Fourth-year students

Figure 1 - Math Anxiety Comparison: Third vs. Fourth Year Students

Research on maths anxiety has placed a lot of emphasis on gender. There is little
to no difference in actual mathematical accomplishment between the sexes, according to
recent research conducted in nations where males and girls have equal access to school
(Wang, 2020: 13). Though these differences are not significant, they do show that girls
tend to experience higher levels of anxiety about mathematics and to assess themselves
less favourably (Wang, 2020: 13). The majority of studies suggests that these gender
differences often manifest in adolescence, with elementary school students not showing
significant gender differences in maths anxiety (Szczygiet, 2020: 32). Because girls made
up 60 % of the study’s participants, current research has not been able to find any dis-
cernible variations in the rates of math anxiety between males and girls. The majority of
female students in bachelor’s degree programmes in math teaching made it difficult to get
an equal gender distribution for this study.

Recent research aimed to pinpoint the factors behind math anxiety among stu-
dents pursuing a mathematical education. A notable 27.5 % of the study’s participants
revealed that their math anxiety stemmed from a lack of self-confidence (figure 2). The
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majority of research suggests an inverse correlation between one’s self-perception in
mathematics and the prevalence of math anxiety (Hart, 2019: 18). Individuals who per-
ceive themselves as lacking proficiency in mathematics are more prone to experiencing
anxiety in this subject. This deficiency in self-assurance could be attributed to struggles in
math classes, either at various academic levels or at home. In some instances, this lack of
confidence resulted from a lack of encouragement from teachers to actively engage with
mathematical concepts. Furthermore, it was observed that family members or teachers
sometimes unintentionally contributed to this issue. For example, when these individu-
als conveyed that math was easy, it could create feelings of inadequacy in students who
were grappling with mathematical challenges. Conversely, if family members or teachers
constantly portrayed math as difficult and openly acknowledged their own inadequacies
in the subject, it reinforced the idea that the student was destined to face similar difficul-
ties) (Szczygiet, 2020: 32). The results of this study underscore the detrimental influence
that a parent’s math anxiety can exert on their children’s mathematical learning and their
attitudes toward math. Approximately 27.5 % of the participants stated that their math
anxiety had its roots in familial factors (figure 2).

‘What factors contribute to your experience of math anxiety?

25
27.5% 27.5% mLack of self-<confidence

= [nability to solve mathematical tasks
17.5% B Absence from math classes
15%
® Developing math anxiety due to parental
10% influence (not genetic factors)
mFear of failure: fear of failure among
parents persists.
2,5%, Teachers' failure to effectively
communicate lesson content.

Figure 2 - Causes of math anxiety

20

15

Approximately 17.5 % of the participants emphasized that their math anxiety
stemmed from difficulties related to missed lessons (figure 2). This issue often arose in
university settings where class sizes were large, and professors conducted lessons at a
brisk pace, leaving little room for questions or clarifications. Some students found it chal-
lenging to comprehend the professor’s explanations, as they tended to write mathemat-
ical content swiftly on the board without sufficient elaboration (Dreger, 1957: 8). These
instructional practices contributed to the students’ math anxiety.

Furthermore, students sometimes experienced math anxiety when they observed
their peers successfully mastering math concepts while they struggled to do the same
(Demedts, 2022: 8). Occasionally, they had enrolled in courses for which they lacked
the foundational knowledge or were ill-prepared. In certain cases, the prerequisites for
the mathematical proficiency required for their courses were not clearly defined. There-
fore, 15 % of participants noted that when they initially enrolled in a course, everything
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appeared manageable (figure 2). However, as the course progressed, the assignments de-

manded a more advanced understanding of mathematics, which they did not possess,

leading to heightened math anxiety.

In the survey, respondents were requested to detail their experiences related to
math anxiety. Among the responses, students recounted either the symptoms they had ex-
perienced due to math anxiety or the factors that had triggered their math anxiety. A total
of 37 participants outlined the physical and emotional symptoms they had encountered,
while 35 participants expressed their emotions of frustration and bewilderment (figure 3).
Additionally, 8 individuals reported feeling highly stressed to the point of disengagement,
where they stopped listening.

‘What is the primary symptom of your math anxiety?

25 ® Physical symptoms: racing heart, irregul ar
breathing. sweating. shakiness. nail-biting.
feeling of hollowness in the stomach, and
queasiness.

= Experiencing high stress levels both before and
during exams.

20
18
17 17

15 m Tendency to shut down and stop listening.

10 = Emotional symptoms: a sense of helplessness.
lack of confidence, and nervousness when put on
the spot.

5
5 3 Frustration from attempting and not achieving
success, uncertainty about where to begin. or
- consistently obtaining incorrect answers.
0

® Feeling confused and having the urge to quitand
go home.

20

Figure 3 - Symptoms of math anxiety

According to the data presented in figure 4, it is evident that various strategies
have been employed by the participants to address their challenges. Students have de-
vised methods to alleviate stress, which includes practices like deep breathing exercises,
listening to music, or engaging in self-affirmation to regain composure (22,5 %) (figure
4). Furthermore, 28,7 % of students have concentrated on increasing their self-confi-
dence through strategies like making links to existing knowledge (36,3 %), beginning
with easier math problems and working their way up to more difficult ones, and assuring
themselves that they can succeed in mathematics (figure 4).
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35

30

25

20

15

10

‘What strategies do you employ to alleviate your math anxiety?

B Relax (listen to music, take deep

36.3% breaths)

B Boost self-confidence
28.7%

22.5% Enhance experience through solving

math tasks

® Seek assistance from teachers and
classmates

6.3% 6.3%

= Attend additional math lessons
- - outside the university

Figure 4 - Personal strategies to alleviate math anxiety

In the survey, participants were queried about the methods they intended to em-

ploy as mathematics teachers to mitigate math anxiety. Notably, 35 % of the respondents
expressed their intention to incorporate a range of technologies to alleviate this issue
(figure 5). Experts in the field of math education emphasize the crucial role of employing
diverse resources when studying mathematics. These resources encompass a spectrum of
tools such as textbooks, educational videos, math games, manipulatives, and the integra-
tion of technology. The utilization of this array of resources is a response to the varied
needs of students, aligning with the principles of a constructivist classroom that extends
bevond conventional curriculum and textbooks (Kaskens, 2020: 14).

30

25

20

‘What teaching methods do you use as a mathematics instructor to alleviate math anxiety?

B To foster a culture of risk-taking among
30% students.

m To consistently tackle mathematical
27‘5% tasks.

To incorporate a diverse range of modern
technologies.

= Avoiding the use of timed tests.

12,5% 12,5%

While 27.5 % of participants emphasized that customizing math tasks to a child’s

m To assign mathematical tasks to students
7,5% based on their individual math levels.

5%

m To provide students with the freedom to
approach and solve math tasks

autonomously.

Figure 5 - Teacher strategies to mitigate math anxiety

proficiency level could alleviate math anxiety, scholars in the field of math education
recognize the importance of actively engaging students in mathematics (figure 5). This
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engagement entails tapping into their prior knowledge and fostering reflection by offer-
ing explanations and justifications for their solutions. A key learning strategy involves
establishing connections between different mathematical topics and relating them to the
knowledge acquired in previous courses. Students have discovered that making connec-
tions to well-known mathematical concepts helps them to start solving problems when
faced with difficult maths questions or problems. This eliminates feelings of helplessness
and reinforces the idea that there are several ways to solve maths problems (Conlon,
2021). With a sense of control over their education, this method also fosters kids’ creativ-
ity and, in the end, lowers math fear.

As depicted in figure 5, 12,5 % of the participants recognized the significance of
promoting risk-taking as a crucial element while learning mathematics. They expressed
their intent, as future educators, to foster mathematical learning by implementing key
components of an interactive learning environment. These components encompass en-
couraging each student to share their thoughts, fostering the belief that multiple prob-
lem-solving methods exist, and allowing mistakes to be opportunities for learning rath-
er than concealing them. These strategies collectively contribute to building students’
self-confidence and align with existing research, which underscores the importance of
assessing the validity of a solution based on its mathematical coherence. In this instruc-
tional context, the teacher engages with students, collaborating with them to formulate
their own solutions. This approach empowers students to construct their unique prob-
lem-solving approaches, shifting the focus from the teacher as the sole authority (Haase,
2019: 35). In their roles as future educators, they believe that implementing these practic-
es is pivotal in creating an inclusive and innovative learning environment.

The primary objective of the present study is to examine how math anxiety im-
pacts students pursuing mathematics education on their prospective careers as mathemat-
ics teachers. A significant portion of the surveyed participants (90 %) express concerns
about making errors in mathematics that could have repercussions for their future teach-
ing endeavors. Furthermore, the majority of respondents (65 %) in the survey note expe-
riencing a sense of overwhelm when contemplating the prospect of teaching mathematics
in the future, attributing this apprehension to their math anxiety.

Conclusion

1950s, with a notable surge in focus in the past few years. This research paper
aims to ascertain the presence of math anxiety among students engaged in mathematics
education. The study endeavors to assess the prevalence of math anxiety in these students
and explore the coping mechanisms they employ. Crucially, the paper seeks to scrutinize
how math anxiety among students pursuing mathematics education may impact their pro-
spective careers as mathematics teachers.

The research findings indicate that a significant majority of participants reported
experiencing math anxiety. Notably, third-grade students exhibited a higher degree of
math anxiety compared to their fourth-grade counterparts. According to the study, most
students blamed their lack of confidence in their mathematical skills, helplessness, dread,
uncertainty, and inadequacy for their math anxiety. Parental pressure and missed math
lessons were also identified as contributing factors to math anxiety.

Moreover, a substantial portion of survey respondents expressed feeling over-
whelmed when contemplating the prospect of teaching mathematics in the future, attrib-
uting this apprehension to their math anxiety. This pessimistic outlook on math, coupled
with the prevalence of math anxiety, may potentially impede academic progress at the
university level or influence decisions to pursue alternative career paths. Consequently,
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investigating strategies to alleviate math anxiety, particularly among students pursuing
math education, becomes imperative.
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