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OKUL ONCESI OGRETMEN ADAYLARININ MATEMATIKSEL GELISIM INANCLARI
VE MATEMATIK OGRETME KAYGI DUZEYLERI ARASINDAKI iLiSKi®

THE RELATIONSHIP BETWEEN PROSPECTIVE PRESCHOOL TEACHERS’ MATHEMATICAL
DEVELOPMENT BELIEFS AND MATHEMATICS TEACHING ANXIETY LEVELS
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OZ: Bu iliskisel arastirma, okul éncesi 6gretmen adaylarinimn
matematik 6gretimi kaygi diizeylerini ve matematiksel gelisim
inanglarint belirlemeyi ve bu iki kavram arasindaki iliskiyi
ortaya ¢ikarmayl amaglamaktadir. 200 okul 6ncesi dgretmen
adayindan "*Smif Ogretmenlerine Yénelik Matematik
Ogretimi Kayg1 Olgegi" ve "Matematiksel Gelisim Inang
Olgegi" kullanilarak veriler toplanmistir. Sonuglar, 6gretmen
adaylarinin matematik 6gretme kaygilarimin ve matematiksel
gelisim inanglarmin orta diizeyde oldugunu gostermektedir.
Okul dncesi 6gretmen adaylarinin genel matematiksel gelisim
inanglar1 ile matematik Ogretme kaygist Olgekleri arasinda
anlamli bir iliski olmadig1 goriilmektedir. Ancak alt 6lgekler
arasinda anlamli iligkiler bulunmustur. Alt Olgege dayali
iliskiler dikkate alindiginda, okul 6ncesi dgretmen adaylarinin
matematiksel gelisim inanglarmin  yiiksek  olmasinin,
matematik  O0gretimi  konusunda daha kaygili  hale
gelebilmelerine neden oldugu sonucuna varma miimkiindiir.
Bir diger deyisle, Ogrencilerin matematige yonelik artan
inanglarinin, "daha iyiye ulagsma" kaygilarmi artirdig
sOylenebilir. Bu ¢alismada elde edilen sonuglardan hareketle,
6gretmen adaylarinin matematik alan bilgisine iligkin bilgi ve
deneyimlerini artiracak icerik ve uygulamalar gelistirilerek
matematiksel gelisim inanglarinin iist bir konuma taginmasi ve
ayrica bu yiiksek seviyelerin kaygi seviyeleri lizerinde ¢ok
yiiksek bir etkiye sahip olmasii Onleyecek uygulamalara yer
verilmesi onerilebilir.

Anahtar sozciikler: Matematik Ogretme kaygisi,
Matematiksel gelisim inanci, Okul Oncesi Ggretmen
adaylari

Bu makaleye atif vermek icin:

ABSTRACT: This correlational study aims to determine the
mathematics teaching anxiety levels and mathematical
development beliefs of prospective preschool teachers, and
to find out the relationship between these two concepts. Data
were collected through the usage of 'Mathematics Teaching
Anxiety Scale for Classroom Teachers' and ‘Mathematical
Development Belief Scale' from 200 prospective preschool
teachers. The results show that prospective teachers’
mathematics  teaching anxiety and  mathematical
development beliefs were found to be moderate level. No
significant relationship between the overall mathematical
development beliefs and the mathematics teaching anxiety
scales of the prospective preschool teachers is seen.
However, there were significant correlations between the
sub-scale. Considering the relationships based on the sub-
scale, it is possible to conclude that the high mathematical
development beliefs of prospective preschool teachers may
make them more anxious about mathematics teaching. This
can lead to the interpretation that increased beliefs of
students about mathematics escalate their anxiety about
‘achieving better'. Based on the results obtained in the current
study, it can be recommend that content and applications that
will increase the knowledge and experience of prospective
teachers regarding their field knowledge of mathematics can
be developed to move the levels of their mathematical
development beliefs to a high position and also to prevent
these high levels from having a very high effect on their
anxiety levels.
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GENISLETILMIS OZET
Giris

Matematik, ge¢cmisten gilinlimiize bireylerin yasantilarinda yer edinmis ve edinmeye devam edecek
onemli bilim dallarindan biri olarak karsimiza ¢ikmaktadir. Gegmisi yontma tas devrinde temel sayilar
sisteminin olusturulmasiyla baglayan matematik bilimi (Struik, 1987), giliniimiizde bir¢ok karmasik
problemin ¢oziimiinde ve teknolojik gelismelerin temelinde yer alarak giinliik yasami kolaylagtirmaya
devam etmektedir. Yalnizca bilimsel kavramlarin ¢oziimlenmesinde degil hayatin her alaninda
matematigin kullanildig bilinen bir gergektir. Ancak yasamin her alaninda siklikla kullanilmasina ve
ihtiya¢ duyulmasina ragmen bircok bireyde matematige iliskin 6n yargi, kaygi ve korkular meydana
gelebilmektedir. Matematik egitiminin saglikli bir bicimde yiiriitilmesi, O6grencilerin matematige
yonelik kaygilarmin en aza indirilmesini ve olumlu tutumlar gelistirmelerini saglayacaktir. Umay’a
(1996) gore ogrencilerin 6n yargi, kaygi ve korkularinin iistesinden gelinebilmesi adina daha okula
geldikleri ilk giinlerden itibaren giinliik yasamla baglantis1 kurulmus bir matematik egitimi anlayisiyla
karsilastirilmalar1 gerekmektedir. Ogretmenin matematige kars1 tutumunun 6grenci basarist ve tutumu
tizerinde etkiye sahip oldugu yapilan arastirmalarla da gozler oniline serilmistir (Mensah, Okyere ve
Kuranchie, 2013). Tersi durum diisiiniildiigiinde, O6gretmenin matematige iliskin kaygisinin
Ogrencilerinin matematik kaygisi gelistirmelerine neden olmasi da beklenen bir durumdur (Bekdemir,
2010). Carey, Devine, Hill, Dowker, McLellan ve Szucs (2019) yaymladiklar1 raporda, matematik
kaygisina sebep olabilecek bircok neden arasinda &gretmen Ozelliklerini de siralamiglar ve
Ogretmenlerin kaygi diizeylerinin 6grencilerini de etkileyebileceginin farkinda olunmasi gerektigini
vurgulamiglardir.
Matematik egitiminde kayginin yani sira matematige iliskin inanglarin da biiyiik bir role sahip oldugunu
s0ylemek miimkiindiir. Nitekim matematige iliskin sahip olunan inanglar, yalnizca 6gretmen ve 6grenci
ile sinirli kalmamakta, biitiin bir egitim programini ve egitim siirecini etkileyebilmektedir (Goldin,
Rosken ve Torner, 2009). Bu nedenle 6grencilerin (Fardin, Alamolhodaei ve Radmehr, 2011;Jones,
Wilkins, Long ve Wang, 2012; Mason ve Scrivani, 2004;), 6gretmen ve 6gretmen adaylarinin (Handal,
2003; Kaiser, 2006; Philipp, 2007; Szydlik, Szydlik ve Benson, 2003), hatta velilerin (Leedy, La Londe
ve Runk, 2003; Missall, Hojnoski, Caskie ve Repasky, 2015) matematik inanglar1 ortaya konularak
matematik dgretimine iliskin ipuglar1 elde edilmeye ¢alisilmaktadir. Ogretmen inanclar1 genel cercevede
ogretmenlerin bakis agilarindan matematigin ne oldugu, matematik 6grenim ve 6gretiminin gergekte
nasil oldugu ve ideal anlamda nasil olmasi gerektigine iligkin inanglar1 kapsamaktadir (Ernest, 1989).
Okul 6ncesi donemde 6gretmenlik yapan 6gretmenlerin matematige iliskin algi, tutum ve goriislerinin
belirlenmesi, matematigin 6grencilere tanitildigi ilk 6rgiin egitim diizeyi olmasi nedeniyle biiyiik 6nem
tagimaktadir. Okul 6ncesi 6gretmenlerinin, cocuklarin okul 6ncesi donemde matematik egitimine ihtiyag
duyup duymadiklarina iliskin inanglar1 ve matematik 6gretimine yonelik kaygilarinin farkinda olmalari,
kendi 6gretim siireclerini planlamalari ve matematik 6gretimini bu siirece dahil etmeleri agisindan
onemli oldugunu sdylemek miimkiindiir. Bu durum 6gretmen adaylan i¢in de gegerlidir. Bu sayede
matematiksel gelisim inanci yiiksek, matematik kaygisi diisiik bireyler yetistirilecek ve ileride 6gretmen
olarak goreve baglayacak 6gretmen adaylar1 6grencilerine bu konuda fayda saglayacaktir.
Bu arastirmanin amaci, okul oncesi O0gretmen adaylarinin matematik 6gretme kaygi diizeyleri ve
matematiksel gelisim inanglar1 arasindaki iliskiyi tespit etmek olarak belirlenmistir. Bu amagla asagida
belirtilen sorulara cevap aranmaktadir:

1. Okuldncesi 6gretmen adaylarinin matematik 6gretme kaygilar1 ne diizeydedir?

2. Okulodncesi 6gretmen adaylarinin matematiksel gelisim inanci ne diizeydedir?

3. Okuloncesi 6gretmen adaylarinin matematik 6gretme kaygilari ile matematiksel geligim

inanglar1 arasinda anlamli bir iligki var midir?

Yontem
Arastirmada iligkisel tarama yontemi benimsenmistir. Arastirmanin katilimeilarimi 2019-2020 6gretim
yihnda Tirkiye’de Orta Karadeniz Bélgesinde bir ilde yer alan tniversitenin Egitim Fakiiltesi Okul

Oncesi Ogretmenligi Programinda egitim gdren ve uygun 6rnekleme ydntemi ile segilen okul dncesi
Ogretmen adaylar olusturmaktadir. S6z konusu programda toplam &grenci sayist 260 olup bu
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ogrencilerin 200’{ formu doldurmay1 kabul etmistir. Katilimcilarin 172’si kiz, 28’1 erkek 6grencilerden
olugmaktadir. Katilimcilarin %31°1 1. Smuf (n=62), %24’ 2. Sinif (n=48), %28’1 3. sif (n=56) ve
%17’s1 4. Smufta (n=34) dgrenim gérmektedirler.

Arastirmada veri toplama araci ii¢ boliimden olusmaktadir. ilk béliimde dgrencilerin yas, cinsiyet ve
siif seviyelerinin yer aldig1 kisisel bilgiler kismi bulunmaktadir. ikinci béliimde veri toplama
araglarindan ilki olan ‘Smif Ogretmenlerine Ydnelik Matematik Ogretimi Kaygi Olgegi’ (Sar1, 2014),
{iglincii boliimde ise ‘Matematiksel Gelisim Inang Olgegi’ (Karakus, Akman ve Ergene, 2018) yer
almaktadir.

Arastirmada elde edilen veriler iizerinde betimsel istatistik ve Pearson korelasyon testleri yapilmustir.
Verilerin analizleri i¢in SPSS 22.0 paket programi kullanilmistir.

Bulgular

Ogretmen adaylarmin matematik kayg: diizeyleri ortalamasinin 2.49 oldugu gériilmektedir. gretmen
adaylarinin matematiksel gelisim inanglarinin orta diizeyde oldugu tespit edildigi goriilmektedir.
Nitekim okul oncesi 6gretmen adaylarinin matematiksel gelisim inanglar1 matematik 6gretiminin yas
uygunlugu alt boyutunda orta (X=2.55, SS=.80) diizeyde, matematiksel bilgi iiretiminin siif odag alt
boyutunda orta (X=2.63, SS=.64) diizeyde, okul 6ncesi egitiminin amac1 olarak matematiksel gelisim
alt boyutunda orta (X=2.13, SS=.83) diizeyde ve matematik egitiminde giiven alt boyutunda ise orta (¥
=2.40, SS=.82) diizeyde bulunmustur.

Matematiksel gelisim inanci ile matematik 6gretimi kaygist arasinda anlamli bir iliski bulunmamaktadir.
Ancak matematiksel gelisim inanci ile matematik dgretimi kaygisinin alt boyutlar1 arasinda anlamli
iligkiler bulunmaktadir. Matematiksel gelisim inanci ile 6gretim siireci ile ilgili yasanan kayg1 arasinda
negatif yonlii, diisiik diizeyde anlaml1 bir iligki bulunmaktadir (r=-.20, p<.01). Matematiksel gelisim
inanci ile alan bilgisi ile ilgili yaganan kayg1 arasinda pozitif yonlii orta diizeyde bir iliski bulunmaktadir
(r=.32, p<.01). Matematiksel gelisim inanci ile 6z-yeterlige iliskin yasanan kaygi arasinda pozitif yonlii
diisiik bir iliski bulunmaktadir (r=.21, p<.01). Matematik 6gretimi kaygis1 ile matematiksel gelisim
inancinin alt boyutlar1 arasinda anlamli bir iligki bulunmamaktadir.

Ogretim siireci ile ilgili yasanan kaygi ile matematik dgretiminin yas uygunlugu ile arasinda (r=-.18,
p<.01), matematiksel bilgi iiretiminin sinif odag1 arasinda (r=-.20, p<.01) ve okuldncesi egitimin baslica
amac1 olarak matematiksel gelisim arasinda (r=-.22, p<.01) negatif yonli diisiik diizeyde iliski oldugu
gosterilmektedir. Matematiksel yas uygunlugu ile alan bilgisi ile ilgili yasanan kaygi arasinda (r=.23,
p<.01), matematiksel yas uygunlugu ile 6z-yeterlige iliskin yasanan kaygi arasinda (r=.14, p<.05) ve
okuldncesi egitimin baslica amaci olarak matematiksel gelisim ile 6z-yeterlige iliskin yasanan kaygi
arasinda (r=.15, p<.05) pozitif yonlii diisiik diizeyde anlamli bir iligki bulunmaktadir. Alan bilgisi ile
ilgili yasanan kaygi ile okuldncesi egitimin baglica amaci olarak matematiksel gelisim arasinda (r=.29,
p<.01), alan bilgisi ile ilgili yasanan kaygi ile matematik egitimindeki giiven arasinda (r=.31, p<.01) ve
0z-yeterlige iliskin yasanan kaygi ile matematik egitimindeki giiven arasinda (r=.32, p<.01) pozitif
yonlii orta diizeyde anlamli bir iliski bulunmaktadir.

Tartisma ve Sonu¢

Arastirmada elde edilen sonuglardan yola ¢ikilarak 6gretmen adaylarinin matematiksel gelisim inang
diizeylerinin yiiksek olmasini saglamak ancak bu durumun kaygi diizeyleri {lizerindeki etkisinin ¢ok
yiiksek olmasina engel olmak adina 6gretmen adaylarina yonelik matematiksel alan bilgisini ve 6gretim
stirecine iliskin bilgi ve deneyimlerini artiracak igerik ve uygulamalara yer verilmesi onerilebilir. Bu
yolla 6gretmen adaylarinin karsilasacaklar1 gercek durumlar artirilarak matematiksel gelisim inanglari
artirllabilecegi gibi aymi zamanda Ogretim siireci ile alakali kendilerine gilivenleri artirilip kaygi
diizeyleri dusiiriilebilir. Gelecekte yapilacak ¢aligmalarda okul oncesi 6gretmenlerinin matematiksel
gelisim inanglar1 ve matematik 6gretimine yonelik kaygilarinin ortaya konmasina yonelik ¢alismalar
yapilarak Ogretmen adaylariyla karsilastirma yapilmasinin miimkiin kilinmast onerilebilir. Ayrica
matematiksel gelisim inancina iligkin goriisler ve matematik 6gretimi kaygisina iligkin sebeplerin ortaya

176



konulabilecegi nitel ¢alismalara yer verilmesi de bu konulara iliskin daha derinlemesine bilgiler elde
edilebilmesi agisindan Onerilebilir.

INTRODUCTION

Mathematics is one of the important study fields of science existed in the lives of individuals from
past to present and will continue. The science of mathematics, which dates back to the formation of the
common numeral system in the Paleolithic age (Struik, 1987), keeps on facilitating daily life by taking
part in the solution of many complex problems and the basis of technological developments.
Mathematics is used not only in the analysis of scientific concepts but also in all areas of life.
Nevertheless, although it is frequently used and needed in all areas of life, prejudices, anxieties, and
fears related to mathematics can be observed in many individuals. This applies not only to Turkey but
also to almost all countries across the world. Therefore, many national and international level studies
investigating attitudes, prejudices, fears, and anxiety about mathematics focus on solving this problem
(Chaves, Garcia, & Kramer, 2019; Dowker, Sarkar, & Looi, 2016; English & Kirshner, 2016; Levine &
Pantoja, 2021; Ustas ve Sag, 2021; Westfall, McAuley & Millar, 2021; Yenilmez & Ozbey, 2006;).
Particularly, the foundations of studies on mathematics anxiety can be observed to have a long history.
For example, nearly 50 years ago, Richardson and Suinn (1972) developed a “mathematics anxiety
scale”. Mathison (1977) mentioned innovations that had been brought and had to be brought to the
teaching programs to reduce mathematics anxiety. Dew and Galassi (1983) tried to reveal basic issues
related to mathematics anxiety in their study. All of these studies show the extent of importance given
to mathematics anxiety years ago. However, despite all these studies, unfortunately, many individuals
still have mathematics anxiety today, and the volume of studies on this subject is growing every other
day (Alkan, 2018; Klee & Miller, 2019; Ramirez, Shaw, & Maloney, 2018; Sad, Kis, Demir, & Ozer,
2016).

Quality mathematics education appropriately will help students to minimize their anxiety about
mathematics and develop positive attitudes. According to Umay (1996), for students to overcome their
prejudices, anxieties, and fears, they need to be introduced to a mathematics education philosophy that
is linked to daily life as of the first day of school. DiMatrino (2019) stated that a positive change was
observed in students' attitudes towards mathematics when they were given real life-related mathematics
problems. Teachers play the biggest role in introducing students to mathematics problems that they can
use in their daily lives, reducing their anxiety about mathematics, and developing positive attitudes
towards it. Studies have also revealed that the attitude of the teacher towards mathematics affects student
achievement and attitude (Mensah, Okyere, & Kuranchie, 2013). On the other hand, teachers' anxiety
about mathematics will cause students to develop mathematics anxiety (Bekdemir, 2010). In their report,
Carey, Devine, Hill, Dowker, McLellan, and Szucs (2019) listed teacher characteristics, too, among
many reasons that may cause mathematics anxiety and warned that teachers' anxiety levels might affect
their students. For teachers, mathematics anxiety can be handled in two dimensions as mathematics
learning and mathematics teaching anxiety. Teachers can be said to have some concerns about teaching
mathematics as well as learning it. Indeed, many studies on this topic have shown that teachers and
prospective teachers develop anxieties about teaching mathematics (Hughes, Swars Auslander, Stinson,
& Fortner, 2019; Gresham, 2018; Stoehr, 2017). These anxieties experienced by teachers can affect
mathematics learning, anxiety, and attitudes of their students towards mathematics.

Beliefs about mathematics have a significant role in mathematics education as well as anxiety. As
a matter of fact, beliefs about mathematics are not only limited to teachers and students, but they can
affect an entire education program and education process (Goldin, Rosken & Torner, 2009). For this
reason, studies obtain clues about mathematics instruction by laying out the mathematics beliefs of
students (Fardin, Alamolhodaei, & Radmehr, 2011; Hamukwaya & Haser, 2021; Jones, Wilkins, Long,
& Wang, 2012; Mason & Scrivani, 2004), teachers and prospective teachers (Handal, 2003; Kaiser,
2006; Philipp, 2007; Szydlik, Szydlik, Benson, 2003; Xie & Cai, 2021), and even parents (Leedy, La
Londe, & Runk, 2003; Missall, Hojnoski, Caskie, & Repasky, 2015). In a general sense, teachers' beliefs
include what mathematics is, what mathematics education and teaching really are, and how it should
ideally be from the perspectives of teachers (Ernest, 1989). These beliefs have the potential to determine
teachers' perceptions of mathematics and to influence their behaviors (Kajander, 2007). For this reason,
determining the beliefs of prospective teachers and teachers has an important place in identifying the
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extent to which they include mathematics teaching in their instructional activities and how they carry
out or aim to carry out their teaching. Stating that mathematics teaching had an important place in pre-
school education and that it was necessary to determine mathematical development beliefs of pre-school
teachers and prospective pre-school teachers, Platas (2015) defined the beliefs of preschool teachers
about mathematics teaching and learning as mathematical development beliefs. Platas's (2015)
definition of mathematical development belief includes “age-appropriateness of mathematics instruction
for preschool students”, “the beliefs of teachers about their support for the student's learning in the
classroom”, “the beliefs of teachers about whether mathematics instruction is among the primary goals
of preschool education”, and “the level of teachers’ confidence in providing mathematics instruction”.
Similarly, Karakus, Akman, and Ergene (2018) thought that for preschool teachers to be more successful
in mathematics instruction, their beliefs about mathematical development needed to be determined.

As it is frequently stated in the literature, too, for teachers to carry out their educational activities
appropriately, they must first have positive attitudes towards mathematics, minimize their anxiety about
mathematics learning and teaching, and have a belief in the necessity of mathematics instruction. Uysal
and Dede (2016) stated that recent studies on mathematics anxiety and mathematical beliefs generally
addressed these two variables separately, but that studies that would reveal the relationship between the
two variables were also needed. Determining the mathematics-related perceptions, attitudes, and
opinions of teachers teaching at the preschool level is of great significance since this is the first formal
education level at which mathematics is introduced to students. It is possible to say that the beliefs of
preschool teachers about whether children need mathematics instruction in preschool period and their
awareness of their anxiety about teaching mathematics are important in terms of planning their own
teaching processes and including mathematics instruction in this process. This situation also applies to
prospective teachers. Also, institutions training teachers need to know about the levels of these variables
and the relationship between them, as well. In this way, individuals who have high mathematical
development beliefs and low levels of mathematics anxiety will be grown up, and prospective teachers
who will start to work as teachers in the future will benefit their students in this respect. For this reason,
the study aimed to determine the relationship between mathematics teaching anxiety levels and
mathematical development beliefs of prospective preschool teachers. In the light of this purpose,
following questions are asked:

1. What is the mathematics teaching anxiety level of prospective preschool teachers?

2. What is the level of mathematical development belief of prospective preschool teachers?

3. Is there a significant relationship between mathematics teaching anxiety and mathematical
development beliefs of prospective preschool teachers?

METHOD
Study Design

This study used the relational screening method. Relational studies investigate whether there is a
relationship between two or more variables, and if there is a difference, they try to determine the
direction, size, and form of the difference. In these studies, variables are not manipulated; instead, the
type of relationships between variables is described as they are (Bordens & Abbott, 2007, p. 99). Thanks
to relational studies, if the variables are correlated, the degree of one variable can be estimated based on
the other the variable (Jackson, 2009).

Participants

The study sample consisted of prospective preschool teachers selected using the convenience
sampling method and enrolled in Preschool Teacher Education Department of a university located in
the Central Black Sea Region of Turkey in the 2019-2020 academic year. The convenience sampling
method is defined as "sampling [AP1] method in which participants are obtained wherever they can be
found and typically wherever is convenient for the researcher” (Jackson, 2009, p. 96). The total number
of students in the mentioned department was 260. The forms including the data collection tools were
distributed to the students, and they were requested to respond to the form voluntarily. Eventually, 200
out of 260 prospective teachers agreed to fill out the form (77%). To eliminate the disadvantages of the
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convenience sampling method, demographic information about prospective teachers are presented in
Table 1.

Table 1.
Prospective Preschool Teacher’ Demographic Information
Variables N %
Gender Female 172 86
Male 28 14
Grade level Freshmen 62 31
Sophomores 48 24
Juniors 56 28
Seniors 34 17
Total 200 100

As seen in Table 1, 172 of the participants were female, and 28 were male students. Also, 31% of
the participants were in 1%t-year (n = 62), 24% 2"%-year (n = 48), 28% 3"-year (n = 56), and 17% 4""-year
students (n = 17).

Data collection tools

The data collection tool used in the study consists of three parts. The first part is the personal data
form aiming to collect information about students' age, gender, and grade levels. The second part
includes the “Mathematics Teaching Anxiety Scale for Classroom Teachers”, and the third part includes
the “Mathematical Development Belief Scale”.

One of the data collection tools employed in the study was the “Mathematics Teaching Anxiety
Scale for Classroom Teachers” developed by Sar1 (2014). This scale includes a 3-factor structure and
consists of a total of 23 items. The scale, which has a 5-point Likert type rating structure, consists of 11
items in the "anxiety about the teaching process" dimension, 6 items in the "anxiety about field
knowledge" dimension, and 6 items in the "anxiety about self-efficacy” dimension. The internal
consistency coefficient for the overall scale is .89. Also, the internal consistency coefficients for the sub-
scale are as follows: the “anxiety about the teaching process”, .89; the “anxiety about field knowledge”,
.77, the “anxiety about self-efficacy”, .72. High scores obtained from the scale and sub-scale indicate
high mathematics teaching anxiety, while low scores show low mathematics teaching anxiety. Model's
coherence indexes related to confirmatory factor analysis were as follows: X?/sd (389.72 / 224) = 1.74,
RMSEA=0.057, RMR=0.062, GFI=0.87, CFI=0.95, and NFI=0.89. In the current study, the reliability
coefficients were found as .91, .77, and .80, respectively. Besides, the reliability coefficient of the entire
scale was determined as .88. Other than this, in the confirmatory factor analysis performed in the current
study, the values were found as follows: X?/sd= 2.15, RMSEA=.077, GFI=:70, NFI=.55. It was seen
that X*sd (Kline, 2005) and RMSEA (Hair et all., 2006; Browne & Cudeck, 1993; Steiger, 1989) values
were within acceptable ranges. The high number of items and the relatively low number of participants
could be cited as reasons for the other values to be outside the acceptance ranges.

Another scale used in the study was the “Mathematical Development Beliefs Survey” developed
by Platas (2015) and adapted to the Turkish context by Karakus, Akman, and Ergene (2018). The scale
consists of 4 sub-scale and 40 items. The sub-scale of the scale are “age-appropriateness of mathematics
instruction” (11 items), “classroom locus of the generation of mathematical knowledge” (11 items),
“mathematical development as a primary goal of preschool education” (8 items), and “confidence level
in providing mathematics instruction” (10 items). The reliability coefficients of the Turkish version of
the scale are .88 for the “age-appropriateness of mathematics instruction” sub-dimension, .86 for the
“classroom locus of the generation of mathematical knowledge” sub-dimension, .82 for the
“mathematical development as a primary goal of preschool education” sub-dimension, and .84 for the
“confidence level in providing mathematics instruction” sub-dimension. Model's coherence indexes
related to confirmatory factor analysis were as follows: X?/sd (1832 /719) =2.55, RMSEA= 0.08, GFI=
0.94, IFI= .93, NFI= 0.92, NNFI= 0.92 and AGFI= 0.91. These values (Incremental Fit Index (IFI) >.90,
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Normedit Fit Index (NFI) >.90, Goodness of Fit Index (GFI) >.90, Adjusted Goodness of Fit Index,
AGFT) > .90) shows that the model is acceptable. The reliability coefficients of the sub-scale in the
current study were found as .78, .64, .81, and .81, respectively. Also, the reliability coefficient of the
overall scale was determined as .87. In the confirmatory factor analysis performed in the current study,
the values were found as follows: X?/sd=2.88, RMSEA=.097, GFI=:77, NFI=.73. It was seen that X?/sd
(Kline, 2005) and RMSEA (Hair et all., 2006; Browne & Cudeck, 1993; Steiger, 1989) values were
within acceptable ranges. Again the high number of items and the relatively low number of participants
could be cited as reasons for the other values to be outside the acceptance ranges.

Data analysis

First of all, the data obtained from the participants were analyzed to reveal whether they showed
a normal distribution. To determine normal distribution, the Skewness-Kurtosis coefficient, histogram,
and Q-Q plot distributions were examined. The Skewness coefficients for the Mathematics Teaching
Anxiety Scale ranged between -.14 and .86, and the Kurtosis coefficients ranged between -.59 and .31.
Also, the Skewness coefficients for the Mathematical Development Belief Scale varied between -20 and
1.31, and the Kurtosis coefficients varied between .01 and 2.21. According to Kline (2005), data can be
accepted to show a normal distribution in cases where the Skewness coefficient is not greater than + 3,
and the Kurtosis coefficient is not greater than +10. Besides, histogram and Q-Q plot distributions were
found to show a normal distribution. For this reason, parametric tests were administered to the data.
Moreover, the data obtained were subjected to descriptive statistics and Pearson correlation tests. SPSS
22.0 statistical software package was used to analyze the study data.

FINDINGS

The first sub-problem of the study was "What is the mathematics teaching anxiety level of
prospective preschool teachers?" For this purpose, the mean scores of the prospective teachers obtained
from the mathematics teaching anxiety scale and its sub-scale are given in Table 2.

Table 2.
The Mathematics Teaching Anxiety Levels of the Prospective Preschool Teachers
Sub-scale of the Mathematics Teaching Anxiety =

Scale X S5

Anxiety about the teaching process 3.11 .06
Anxiety about field knowledge 1.82 .05
Anxiety about self-efficacy 2.04 .06
Mathematics Teaching Anxiety 2.49 .62

As seen in Table 2, the mean mathematics teaching anxiety level score of the prospective teachers
was found as 2.49. Another finding was that the anxiety of prospective teachers about the teaching
process (X = 3.11) was higher compared to the anxiety about field knowledge (X = 1.82) self-efficacy
(X = 2.04) sub-scale.

The second sub-problem of the study was "What is the level of mathematical development belief
of prospective preschool teachers?" For this purpose, the mean scores of the prospective teachers
obtained from the mathematical development belief scale and its sub-scale are given in Table 3.
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Table 3.
The Mathematical Development Belief Levels of the Prospective Preschool Teachers

Sub-scale of Mathematical Development Beliefs

Survey X SS
Age-appropriateness of mathematics instruction 2.55 .80
Classroom locus of the generation of mathematical
2.63 .64

knowledge
Mathematical development as a primary goal of

X 2.13 .83
preschool education
_Conflde_nce level in providing mathematics 240 82
instruction
Mathematical Development Beliefs 2.45 .55

As seen in Table 3, prospective teachers’ mathematical development beliefs were found to be at
a moderate level. Also, the level of mathematical development beliefs of prospective preschool teachers
was found to be at a moderate level for the “age-appropriateness of mathematics instruction” sub-
dimension (X= 2.55, SS = .80), the “classroom locus of the generation of mathematical knowledge”

sub-dimension (X= 2.63, SS = .64), the “mathematical development as a primary goal of preschool
education” sub-dimension (X¥=2.13, SS = .83), and the “confidence level in providing mathematics
instruction” (X= 2.40, SS = .82).

The last problem of the study was “Is there a significant relationship between mathematics
teaching anxiety and mathematical development beliefs of prospective preschool teachers?” For this
purpose, Pearson’s Correlation test was done. The findings are given in Table 3.

Table 4.
The Correlation between the Mathematics Teaching Anxiety and Mathematical Development Belief
Levels of Prospective Preschool Teachers

The Sub-scale of The Sub-scale of Mathematics Teaching Anxiety Scale
Mathematical
Development
Beliefs Survey

Anxiety about Anxiety about
the teaching field
process knowledge

Mathematics
Teaching
Anxiety

Anxiety about
self-efficacy

Age-
appropriateness of
mathematics
instruction
Classroom locus of
the generation of
mathematical
knowledge
Mathematical
development as a
primary goal of -22™ 29" 15* -.01
preschool
education
Confidence level in
providing
mathematics
instruction
Mathematical
Development -20™ .32 21" .03
Beliefs

*Correlation is significant at the .05level (2-tailed)

**Correlation is significant at the .001level (2-tailed)

-.18™ 23" 147 -.01

-.20™ A2 -.03 -11

.00 31 32" 21"
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As seen in Table 4, no significant relationship was found between mathematical development
belief and mathematics teaching anxiety. However, significant correlations were determined between
mathematical development beliefs and the sub-scale of mathematics teaching anxiety. A low level and
significant negative relationship was found between “mathematical development beliefs” and “anxiety
about the teaching process” (r = -. 20, p <.01). There was a moderate positive relationship between
“mathematical development beliefs” and “anxiety about field knowledge” (r = .32, p <.01). Also, there
was a low level and a positive relationship between “mathematical development beliefs” and “anxiety
about self-efficacy” (r = .21, p <.01). There was no significant correlation between “mathematics
teaching anxiety” and the sub-scale of “mathematical development beliefs”.

A low negative relationship was observed between “anxiety about the teaching process” and “age-
appropriateness of mathematics instruction” (r = -. 18, p <.01), “classroom locus of the generation of
mathematical knowledge” (r = -. 20, p <.01), and “mathematical development as a primary goal of
preschool education” (r = -. 22, p <.01). Also, there was a low level and significant positive relationship
between “age-appropriateness of mathematics instruction” and “anxiety about field knowledge” (r = .23,
p <.01), “age-appropriateness of mathematics instruction” and “anxiety about self-efficacy” (r = .14, p
<.05), and “mathematical development as a primary goal of preschool education” and “anxiety about
self-efficacy” (r= .15, p <.05). Besides, a moderate level and significant positive relationship was found
between “anxiety about field knowledge” and “mathematical development as a primary goal of
preschool education” (r = .29, p <.01), “anxiety about field knowledge” and “confidence level in
providing mathematics instruction” (r = .31, p <.01), and “anxiety about self-efficacy” and “confidence
level in providing mathematics instruction” (r = .32, p <.01).

DISCUSSION

In this study, which aimed to determine the relationship between prospective preschool teachers’
mathematics teaching anxiety levels and mathematical development beliefs, the first finding was that
prospective teachers' mathematics teaching anxiety was at a moderate level. According to Peker (2006),
mathematics anxiety is a topic that has been studied from the past to the present, and many studies have
been conducted on this topic. Studies determining the mathematics teaching anxiety of prospective
teachers studying mathematics and classroom teaching have generally found the anxiety levels of the
participants as low (Celik, 2021; Haciomeroglu, 2014; Hossirin-Elmas, 2010; Tatar, Zengin, &
Kagizmanli, 2016; Ural, 2014). As Celik (2021) stated in her study, the more the maths teaching anxiety
of pre-school prospective teacher decreases, the more their maths teaching competencies increase. For
this reason, the low or moderate levels of prospective teachers' mathematics teaching anxiety can be
considered as a positive finding considering the potential to increase their success in teaching
mathematics while carrying out the teaching profession.

Another finding regarding prospective teachers' mathematics teaching anxiety levels was that
their levels of anxiety about the teaching process were higher than their anxiety levels about field
knowledge and self-efficacy. In other words, prospective teachers felt more confident in terms of
acquiring knowledge of mathematics and self-efficacy in mathematics teaching compared to the
teaching process. This might have been because they did not have enough information about the
situations they were likely to encounter during the teaching process. Also, when the curriculum of
preschool teacher education programs in Turkey is examined, it can be seen that there are courses in the
program about mathematics teaching in the preschool period (Higher Education Council, 2018). The
presence of such courses in the program suggests that students can see themselves competent about field
knowledge, but that their anxiety levels about how to carry out the teaching process increase as there
are no applied in-class instruction. In summary, prospective teachers can have field knowledge of
mathematics teaching thanks to the courses they take, and this increases their belief that they can carry
out mathematics teaching. However, since they do not have enough application areas, they may have
anxiety about what they can do along the teaching process. Similarly, in their study on primary and
secondary school prospective mathematics teachers, Tatar, Zengin, & Kagizmanli (2016) concluded that
the differences between the anxiety levels of the groups may have been the results of whether these
prospective teachers took pedagogical courses and teaching practice/field instruction courses. Based on
these results, it is thought that increasing the number of applied teaching courses may play a role in
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reducing anxiety about the teaching process by providing prospective teachers with more experience of
teaching.

The analysis of the mathematical development beliefs of prospective preschool teachers, which
is the second sub-problem of the study, indicated that the mathematical development beliefs of
prospective teachers with all its sub-scale were at a moderate level. When the sub-scale were considered,
the prospective teachers' beliefs that the age of the preschool students was appropriate for mathematics
learning, teachers should provide support during mathematics teaching in the classroom, one of the aims
of preschool education is mathematical development, and that their self-confidence in mathematics
teaching has an impact on their mathematical development were observed to be at a moderate level. In
fact, when the preschool programs are examined, learning outcomes in mathematics instruction are
found to be close to those of other skills; in other words, mathematics instruction has a considerable
place in preschool education (Ministry of Education, 2013). As it is known, teachers' beliefs about a
subject have an important place in guiding and teaching their students about that subject (Lui & Bonner,
2016; Smith, Swars, Smith, Hart, & Haardorfer, 2012; Voss, Kleickmann, Kunter, & Hachfeld, 2013).
These beliefs can be influenced by the knowledge and personal experience of teachers as well as the
teaching and learning experiences they receive in undergraduate education (Richardson, 1996). As a
matter of fact, Haser and Dogan (2012) concluded that the “Special Teaching Methods” course taken by
students of the Department of Primary School Mathematics Teaching in the 3rd year affected their
beliefs about mathematics. Increasing the mathematical development beliefs of prospective teachers will
have an important place in terms of their beliefs in the necessity of mathematics teaching while
performing the teaching profession and planning and implementing the teaching. To ensure that
teachers’ beliefs are at higher levels, in the courses given regarding the mathematics instruction in the
preschool period, prospective teachers should be made to adopt the view that mathematics is highly
important in the future school years of preschool students and the importance and necessity that students
should be given mathematics instruction in the preschool period.

The findings of the current study showed that there was no significant relationship between the
overall “mathematical development beliefs survey” and the “mathematics teaching anxiety scale” of the
prospective preschool teachers. However, there were significant correlations between the sub-scales.
First of all, a low level and negative relationship was determined between “mathematical development
beliefs” and the “anxiety about the teaching process”. Besides, there was a moderate and low positive
correlation between “mathematical development beliefs” and “anxiety about field knowledge” and
“anxiety about self-efficacy”, respectively. Also, a low negative relationship was found between
“anxiety about the teaching process” and “age appropriateness of mathematics instruction”, “classroom
locus of the generation of mathematical knowledge”, and “mathematical development as the primary
goal of preschool education”. However, there was a low and significant positive relationship between
“mathematical age-appropriateness” and “anxiety about field knowledge”, “mathematical age-
appropriateness” and “anxiety about self-efficacy”, and “mathematical development as the primary goal
of preschool education” and “anxiety about self-efficacy”. Moreover, there was a moderate and
significant positive relationship between “anxiety about field knowledge” and ‘“mathematical
development as the primary goal of preschool education”, “anxiety about field knowledge” and
“confidence level in providing mathematics instruction”, and “anxiety about self-efficacy” and
“confidence level in providing mathematics instruction”.

Considering the relationships based on the sub-scale, it is possible to conclude that the high
mathematical development beliefs of prospective preschool teachers may make them more anxious
about mathematics teaching. This can lead to the interpretation that increased beliefs of students about
mathematics escalate their anxiety about 'achieving better'. Indeed, as the level of belief that something
should be achieved increases, the individual is greatly likely to feel more pressure and more increased
anxiety. Classifying concerns about the teaching profession as self-centered, task-centered, and student-
centered concerns, Parsons and Fuller (1974) stated that job-centered concerns included concerns about
'being a good teacher'. The results obtained in the present study led to the interpretation that prospective
teachers needed to improve themselves on being a good teacher in teaching mathematics and that their
task-centered anxiety about these issues may increase as they believed that mathematics teaching was
necessary for the preschool period. Anxiety also has stimulating, protective, and motivating impacts on
individuals. If anxiety leads the individual to work harder due to the fear of failure, it can be said to have
a motivating effect (Akgiin, Génen, & Aydin, 2007). Based on these findings, it is also possible to think

183



that anxiety may have a supportive aspect in motivating prospective teachers to improve and to learn as
long as their anxiety stemming from their beliefs remains at a moderate level. However, a high level of
anxiety can negatively affect the achievement of educational goals and student achievement (Bekdemir,
2010; Carey, Devine, Hill, Dowker, McLellan, & Szucs, 2019; Gabriel, 2022; Mensah, Okyere, &
Kuranchie, 2013; Ural, 2014). For this reason, precautions should be taken to prevent teachers' anxiety
levels from getting high.

Based on the results obtained in the current study, we can recommend that content and
applications that will increase the knowledge and experience of prospective teachers regarding their
field knowledge of mathematics can be developed to move the levels of their mathematical development
beliefs to a high position and also to prevent these high levels from having a very high effect on their
anxiety levels. In this way, the mathematical development beliefs of prospective teachers can be
increased by augmenting the real situations that they will meet, and at the same time, their anxiety levels
can be decreased by increasing their self-confidence related to the teaching process. We also recommend
that future studies should reveal prospective preschool teachers’ mathematical development beliefs and
their anxiety about mathematics teaching to compare them to those of other prospective teachers.
Furthermore, qualitative studies on the mathematical development beliefs and the reasons for
mathematics teaching anxiety should be carried out to obtain more in-depth insights into these issues.
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