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Bu arastirmanin amaci Xie ve Cai (2021) tarafindan gelistirilen
Matematik Odgretmenleri inang Olcedinin Tiirk kiiltiiriine ve
Tiirkgeye uyarlanmasina yénelik gegerlik ve giivenirlik analizlerini
yapmaktir. Calisma nitel ve nicel yéntemlerin birlikte kullanildigi
karma desen olarak tasarlanmistir. Calisma grubu Tiirkiye’nin
cesitli illerinde gérev yapan 431 matematik Ggretmeninden
olusmaktadir. Olgegin orijinali 5 faktér altinda 26 maddeden
olusup 4’lii likert tipi bir élcektir. ilk olarak, 6lcedin dil gegerligine
ybnelik olarak c¢eviri ¢alismalari yapilmistir. Daha sonra elde
edilen veri seti ile agimlayici faktér analizi yapilmistir. Analizler
sonucunda &lgegin  orijinal  halindeki  yapinin  korundugu
belirlenmistir. Dogrulayici faktér analizi sonucunda ise &lcek
yapisinin iyi ya da kabul edilebilir uyum indekslerine sahip oldugu
sonucuna ulasilmistir.  Ayrica madde toplam korelasyon
katsayilan ile %27’lik alt ve (st grup ortalamalarinin
karsilastirlmasina yénelik t degerleri de 6lgek yapisina iliskin
veriler sunmaktadir. Giivenirlige iliskin ise Cronbach alpha ve
Spearman Brown ki yari test giivenirlik katsayilari 6lcedin
glivenilir bir yapiya sahip oldugu gdstermistir. Analizler
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GENIS OZET

Giris
Matematik 6gretiminde inanclar da 6nemli bir yere sahiptir (Breiteig vd., 2005;
Thompson, 1992). Matematiksel inanglarin kisisel deneyimlerle olusturulan kisisel yapilar
oldugu (Hannula, 2010), 6gretmenlerin yasamlari siresince egitimleri ve deneyimlerinin
matematige yonelik inanclarini etkiledigi (Lasley, 1980; Pajares, 1992a) disliniildigiinde
ogretmenlerin matematige yonelik inanclari ders siresince almis olduklari kararlari da 6nemli
diizeyde etkiledigi soylenebilir (Ambrose vd., 2004). Bu kapsamda Raymond (1997),
O0gretmenlerin matematige yonelik inanglarinin matematik 6gretimine yonelik inanglarindan
daha etkili oldugunu vurgulamistir. Ayrica O6gretmenlerin  sinif i¢i uygulamalarda
deneyimlerinden yola c¢ikarak etkinlikler yaptiklari (Raymond, 1997) gbz 6niine alindiginda,
O0gretmenlerin matematige yonelik inanglari 6grenme ve 6gretmen sirecini olduk¢a fazla

etkiledigi sdylenebilir (Philippou ve Christou, 1999).

Matematiksel inanci 6gretmen baglaminda degerlendiren Ernest (1989b), matematik
O0gretmenlerin matematige yonelik inanglarini 3 baslik altinda incelemistir: matematigi
o0gretmeye yonelik inanglar, matematigin 6grenilmesine yodnelik inanglar ve matematigin
dogasina yonelik inanglar. Bu kapsamda ilgili calismada 6gretmenlerin, egitim ve matematigin
dogasi Uzerindeki inanglarn Uzerinde duruldugu anlasilmaktadir. Bunun yaninda yapilan
calismalarda 6gretmenlerin 6grenciler ve 6gretmenlerin kendileri hakkindaki inanglarinin da
belirlenmesine ihtiya¢ duyuldugu ifade edilmistir (Barkatsas & Malone, 2005; Pajares, 1992a;
Yu, 2009). Bu ihtiyaci goz oninde bulunduran Xie ve Cai (2021) ise bu alt basliklara
o0gretmenlerin 6grenciler ve 6gretmenler hakkindaki inanglari boyutlarini da eklemislerdir.

Xie ve Cai (2021), 6gretmenlerin matematige yonelik inanglarini daha kapsamli bir
sekilde belirlemek amaciyla Matematik Ogretmenleri inan¢ Olgegini gelistirmislerdir.
Olusturmus olduklari 6lgcek; matematik, matematik égrenimi, matematik 6gretimi, 6grenciler
ve égretmenler olarak 5 alt boyuttan ve 26 maddeden olusmaktadir. Olgegin alt boyutlarindan
ilki 6gretmenlerin matematik hakkindaki inanclari olarak ifade edilmistir. Matematigin dogasi
(Di Martino ve Zan, 2010), aragsal ve yapisal 6zellikleri (Ernest, 1989a) dikkate alinarak bunlarin
bitinlestirilmesiyle 6gretmenlerin matematige yonelik inanglarini belirlemek lizere bu alt
boyut hazirlanmistir. Ogretmenlerin matematigi 6grenme alt boyutuna yonelik inanglari,
ogrencilerin matematigi 6grenmesiyle sahip olmalan gereken ozellikler (Xie ve Cai, 2021)
olarak ifade edilmistir. Matematik 6gretimi (izerine inanclar alt boyutunda ise 6gretmenlerin
etkili 6gretimin dogasi ve sinif 6gretim ilkeleri Uzerine inanglarini (Xie ve Cai, 2021)
kapsamaktadir. Ogretmenlerin 6grencilere ve kendilerine yonelik inanclar da &lcegin odak
noktasi olarak belirlenmistir. Ogretmenlerin 6grencilerin yonelik inanglar ile yapilan
etkinliklerdeki 6grencilerin basarilari arasinda pozitif yonde iliskili bulunmasi (Carpenter ve
Fennema, 1992) g6z 6niline alindiginda bu alt boyut da 6nemli konuma gelmektedir.

Calismanin Amaci

Matematik 6gretmelerinin 6gretim slirecine yonelik inanglarini belirlemeye amaciyla
glincel bir Olcegin Tirkceye uyarlanmasinin literatiire katki saglayacag distnilmektedir.
Uyarlanmasi amaclanan bu olgegin 6gretmenlerin matematik, 6grenme, 6gretim, 6grenci ve
ogretmenlerle ilgili alt boyutlardan olusmasi nedeniyle 6gretim sireci (izerinde 6gretmenlerin
genel inancini ortaya koymasi acgisindan onemlidir. Boylelikle matematik 6gretmenlerinin
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inanglarinin belirlenmesiyle egitim 0gretim slrecinin daha etkin bir sekilde uygulanmasi
planlanmaktadir.

Yontem

Arastirmada farkh bir kiltir ve dilde gelistirilmis olan bir 6lgegin Tirk kiltlrine ve
Tirkceye uyarlanmasi amaclandigindan, calisma nitel ve nicel yontemlerin birlikte kullanildigi
karma desen olarak tasarlanmistir. Calismanin orneklemini Tirkiye’'nin cesitli illerinde gorev
yapan 431 matematik o6gretmeni olusturmaktadir. Arastirmanin verileri 2021-2022 bahar
doneminde elde edilmistir. Arastirma iki farkh ¢alisma grubu ile gerceklestirilmistir. Calisma
grubunda yer alan 216 6gretmen birinci ¢alisma grubu olarak ifade edilmis ve bu grupla
acimlayicr faktor analizi (AFA) yapilmistir. 215 matematik 6gretmeni ise ikinci ¢alisma grubu
olarak ifade edilip bu grupla da dogrulayici faktor analizi (DFA) gergeklestirilmistir. Calismada
matematik 6gretmenlerinin matematige yonelik inanglarini belirlemek zere Xie ve Cai (2021)
tarafindan gelistirilen Matematik Ogretmenleri inan¢ Olcegi kullanilmistir. Olcegin yapi
gecerligine yonelik AFA ve DFA yapilmistir. Daha sonra 6lgegin glivenirligine yonelik Cronbach
alfa ve Spearman-Brown iki yari test givenirlik katsayilari, maddelerinin madde toplam
korelasyonlari ve %27’lik alt ve Ust grup ortalamalarinin incelenmesine iliskin t degerleri
hesaplanarak 6lgegin giivenirligi belirlenmistir.

Bulgular

Olgegin yapi gegerligini belirlemek amaciyla dncelikle 6gretmenlerden elde edilen veri
setinin yapilacak analiz i¢in uygunlugu incelenmistir. Veri setinin uygunlugu icin veri setinden
uc ve kayip degerlerin cikarilmasi, veri setinin normal dagilmasi, érneklem buylkliginin
uygunlugu ve o6rneklemin vyeterliligi (KMO ve Barlett Kiresellik Testi) gibi olgitler
bulunmaktadir (Field, 2013; Pallant, 2011). Bu dogrultuda ug degerlere sahip olan 12 satir veri
setinden silinmistir. U¢ degerler veri setinden c¢ikarildiktan sonra kalan 204 verinin g¢arpiklik ve
basikhk degerleri hesaplanmistir. Bu sekilde 204 veriden elde edilen veri setinin normal
dagilima uygun oldugunu belirlenmistir.

Daha sonra veri setinin AFA’ya uygun olup olmadigini belirlemek amaciyla Barlett
Kiresellik testi ve KMO istatistigi incelenmistir. Yapilan analizler sonucunda veri setinin
analizler i¢in uygun oldugu belirlenmistir (Barlett Kiresellik Testi sonuglari: x2=2722.693;
sd=325; p=.000<.05; KMO=.844). AFA’da temel bilesenler analizi kullaniimistir. Yapilan analizler
sonucunda 6zdegeri 1.00’dan buyik olan 5 faktorla bir yapiya sahip oldugu belirlenmistir (1.
Faktor: 4.385; 2. Faktor: 3.636; 3. Faktor: 2.953; 4. Faktor: 2.902; 5. Faktor: 2.165). Ayrica gizgi
grafigindeki birikinti noktalari da dikkate alindiginda 5 faktoérli yapinin desteklendigi
gorilmustir. Olgegin tamaminin toplam varyansin %61.699’unu acikladigi tespit edilmistir. AFA
sonucunda .434 ile .845 arasinda degisen faktor yiklerine sahip ve .424 ile .766 arasinda
degisen ortak faktor yikiine sahip 26 maddelik bir 6lgek elde edilmistir.

AFA ile belirlenen 5 faktorli olcek yapisini dogrulamak icin ayri bir veri setiyle DFA
yapilmistir. Veri setinin normalliginin belirlenmesi amaciyla carpiklik ve basiklik degerleri
incelenmistir. Carpiklik degerlerinin -1.101 ile .888 arasinda, basiklik degerlerinin ise -1.462 ile
.185 degerleri arasinda yer aldigi belirlenmistir. Daha sonra bes faktorli yapinin uyum
indeksleri incelenmistir. Analizler sonucunda cesitli modifikasyon Onerileri ortaya ¢ikmistir.
Buna gore 1-5, 8-9, 8-10, 12-17 ve 14-15 maddeleri arasinda iliskilendirmeler belirlenmistir. Bu
degisiklikler sonucunda y2degerinde anlamh bir diisus gozlenmistir (x2/df=1,752; p=0,000).
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Veri setinin uyum indeksleri incelendiginde yapilan modifikasyonlar sonucunda Onerilen
modelin genel olarak kabul edilebilir diizeyde oldugu belirlenmistir (x2/df=1.752, RMSEA=.061,
RMR=.054, SRMR=.069, GFI=.848, NNFI=.903, CFI=.915). Bu degerlerden x2/df degerinin iyi
uyuma, diger degerlerin ise kabul edilebilir diizeyde oldugu gériilmektedir. Olcek yapisinin
standardize edilmis faktor tklerinin 1'in altinda oldugu (.49 ile .93 arasinda) belirlenmistir.
Standartlastirilmig faktér yiklerinin karesinin (R?) ise .24 ile .87 arasinda oldugu gérilmustur.
Belirlenen bu veriler 6lgegin yapi gegerliginin saglandiginin gostergesidir.

Olgegin giivenirligine yénelik i¢ tutarligi incelendiginde 6lcegin tamamina yonelik
olarak cronbach alpha degeri .911 olarak bulunmustur. Olcek alt faktérlerine yénelik cronbach
alpha degerleri ise sirasiyla .887, .775, .817, .823 ve .766 olarak elde edilmistir. Olgegin
tamaminin Spearman Brown iki yari yontemiyle glvenirligi incelendiginde .933 degeri elde
edilmistir. Alt faktorlerde ise sirasiyla .806, .836, .832, .776, ve .837 degerleri bulunmustur.
Olgek maddelerinin madde toplam korelasyonlari incelendiginde degerlerin .308 ile .708
arasinda degistigi belirlenmistir. Maddelerin %27’lik alt ve Ust gruplarina yonelik madde
puanlarina iliskin t degerleri incelendiginde ise biltiin madde puanlarinin anlamli oldugu
belirlenmistir (p<.001). Bu degerler olcegin genel olarak givenilir bir yapiya sahip oldugunu
gostermektedir.

Tartisma ve Yorum

Bu calismada matematik 6gretmenlerinin inanglarini 6lgmek lizere Xie ve Cai (2021)
tarafindan gelistirilen “Matematik Ogretmenleri inan¢ Olgegi”nin Tiirkceye uyarlanmasinin
yapilmasi amacglanmistir. Bu kapsamda oncelikle 6lcek Tiirkceye cevrilmis ve geri gevirisi de
yapilarak dil gecerligi saglanmistir. Uzman gorisleri de alinarak 6lgek formuna son sekli
verilmis ve analizlere gecilmistir. Olcegin yapi gecerligini belirlemek icin farkh ¢alisma
gruplarindan elde edilen verilerle AFA ve DFA yapilmistir. AFA ile dlgegin orijinal formunda yer
aldig gibi 6lcek yapisinin 5 alt faktorden olustugu belirlenmistir. Elde edilen 5 faktorli yapi
DFA ile uyum indeksleri incelenmistir. Analizler sonucunda olcegin kabul edilebilir uyum
indekslerine sahip oldugu belirlenmistir.

Analizleri yapilan 6lcegin alt faktorlerinden “Matematik” olarak adlandirilan boyutta 5
madde bulunmaktadir ve bu alt faktér 6gretmenlerin matematigin genel yapisina yonelik
inanglarini belirlemeye amaclayan maddeler icermektedir. “Matematik Ogrenimi” olarak
adlandirilan ikinci alt faktérde 5 madde yer almakta ve 6gretmenlerin matematik 6grenimi
Uizerine maddeler bulunmaktadir. “Matematik Ogretimi” alt faktdriinde 9 madde ile
O0gretmenlerin matematigin Ogretiminde nelerin etkili olacagina yonelik maddeler yer
almaktadir. 3 maddeden olusan “Ogrenciler” alt boyutunda 6grencilerin 6grenimlerine yénelik
inanglar belirlenmeye calisilirken, 4 maddeden olusan “Ogretmenler” alt boyutunda da
ogretmenlerin kendi 6gretimlerine yonelik maddeler bulunmaktadir. Matematiksel inancin;
kisilerin matematik 6grenme ve 6gretmeleri ile ilgili inancglari, matematigin dogasi, kisisel
yargilara (Raymond, 1997), matematiksel kavramlara yonelik deneyimlere (Raymond, 1997;
Thompson, 1984), 6grenme ortamindaki etkilesime (Op’t Eynde ve DeCorte, 2004) yonelik
oldugu dikkate alindiginda bu faktér yapilari ve isimlendirmelerin matematik inancini
yansitmada yeterli boyutta oldugu séylenebilir.
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The Adaptation of the Mathematics Teachers’ Beliefs Scale into Turkish:

Validity and Reliability Study
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The purpose of this research is to analyze the validity and
reliability of the Mathematics Teachers Belief Scale developed by
Xie and Cai (2021) for its adaptation to Turkish culture and
Turkish language. The study was designed as a mixed pattern.
The study group consisted of 431 teachers of mathematics
working in various cities of Turkey. The original scale is a 4-point
Likert scale. It consists of 26 items in 5 subscales. Translation
studies were carried out for the language validity of the scale.
Then, exploratory factor analysis was performed with the
examined data set. Analysis of the results showed that the
original structure of the scale was preserved. Confirmatory factor
analysis results, it was concluded that the scale structure had
good or acceptable fit indexes. In addition, the t-values for the
comparison of the item-total correlation coefficients and the 27%
lower/upper group averages also provide data on the scale
structure. Regarding reliability, Cronbach Alpha and Spearman-
Brown two-half test reliability coefficients showed that the scale
had a reliable structure. Result of analysis, sufficient evidence was
obtained that the scale, which was adapted into Turkish, has a
valid and reliable structure.

Keywords: belief, mathematical belief, mathematics teacher,
mathematics teachers’ beliefs scale, scale adaptation
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The Adaptation of The Mathematics Teachers’ Beliefs Scale into Turkish: Validity and
Reliability Study

Beliefs play an important role in mathematics teaching (Breiteig et al., 2005;
Thompson, 1992). Considering that mathematical beliefs are personal structures formed by
personal experiences (Hannula, 2010), teachers’ education and experiences throughout their
lives have an impact on their beliefs about mathematics (Lasley, 1980; Pajares, 1992b). In
addition, teachers’ beliefs about mathematics also affect their decisions during the lesson
significantly (Ambrose et al., 2004). Therefore, Raymond (1997) emphasized that mathematics
beliefs of teachers are more effective than their beliefs about how to teach mathematics. In
addition, considering that teachers do activities based on their experiences in classroom
practices (Raymond, 1997), it can be said that mathematics beliefs of teachers greatly affect
the teaching and learning process (Philippou & Christou, 1999).

The effectiveness of teaching depends on the teachers’ feelings, approaches, and
beliefs towards the teaching phase, as well as their skills (Zakaria & Musiran, 2010). The
attitudes, behaviors, decisions, perceptions, and actions of teachers during mathematics
education are shaped by their beliefs (Pajares, 1992a). This also affects the mathematical
activities teachers conduct for their students (Tokgdz, 2006). In addition, it was found that
mathematics teachers’ experiences as students are among the factors affecting their activities
and beliefs (Demirsoy, 2008).

Teachers’ beliefs have been a focus of study in mathematics education, in recent years
(Aydin, 2010). Thompson (1992) also emphasized that it is very important to discuss teachers’
beliefs regarding the teaching, learning, and nature of mathematics. In parallel, studies have
shown that the beliefs of the teachers a very active role in how they teach (Dougherty, 1990;
Thompson, 1984; Thompson, 1992; Wilkins, 2008). Hence, various studies have been
conducted on the beliefs of mathematics teachers (Barkatsas, & Malone, 2005; Peterson et al.,
1989; Yu, 2009). There are also various scale-development studies (Kloosterman & Stage,
1992; Platas, 2015; Yildiz & Ciftci, 2020). In studies on the use of scales in determining
mathematical beliefs, the Beliefs about Mathematical Problem Solving scale (Kloosterman &
Stage, 1992) was adapted into Turkish by Delice et al. (2016), and Haciomeroglu (2011). In
addition, the Mathematical Development Beliefs Scale (Platas, 2015) was adapted into Turkish
by Karakus et al. (2018). Yildiz and Cift¢i (2020); however, developed a Likert-type scale
consisting of four subscales to investigate the mathematics belief of secondary school
students. These scales were generally developed to determine students’ beliefs. However, in
planning and implementing an effective educational approach, the identification of teachers’
beliefs plays a crucial role. For this reason, it is believed that adapting a current scale, which
aims to identify the beliefs of those who teach mathematics, to Turkish culture and Turkish will
contribute to the literature. Therefore, this research aims to adapt the Mathematics Teachers’
Beliefs Scale, which was developed by Xie and Cai (2021).

Mathematics Teachers’ Beliefs Scale

Many definitions have been made in the literature on belief (Pajares, 1992a; Raymond,
1997; Richardson, 2003; Schoenfeld, 2013). Pajares (1992b) explained belief as a state that
occurs in individuals as a result of emotional experiences. Richardson (2003) defines it as
situations that are visualized in the mind and thought to be correct in the face of any event.
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Raymond (1997), on the other hand, expressed belief as personal value judgments formed
from the experiences of individuals. The diversity in the definition of belief is also reflected in
the definition of mathematical belief. Therefore, researchers have made various definitions
with regard to mathematical belief (Ernest, 1989a; Raymond, 1997; Schoenfeld, 1992).
According to Ernest (1989b), mathematical belief is one’s ideas, tendencies, values, and
understandings of mathematics. On the one hand, Raymond (1997) explains mathematical
belief as one’s value judgments about mathematics, including one’s experiences with
mathematics, the learning and teaching of mathematics, and the nature of mathematics.
Schoenfeld (1992), on the other hand, defines mathematical belief as the feeling and
understanding one has as a result of dealing with mathematics. In this context, mathematical
beliefs can be expressed as a subjective situation in which thoughts are explained depending
on learning at school (Mason & Scrivani, 2004).

Examining the mathematical belief on the basis of the teacher, Ernest (1989b)
examined the beliefs of mathematics teachers in relation to mathematics under three
headings: learning and teaching mathematics, the nature of mathematics and the principles of
education. In this context, it is understood that in his study, teachers focused on their beliefs
on the nature of education and mathematics. In addition, it was stated in the studies that
there is a need to determine the teachers themselves and their students’ beliefs (Pajares,
1992b). In this context, Xie and Cai (2021) added to these dimensions the dimensions of
teachers’ of students’ and teachers’ beliefs.

Xie and Cai (2021) developed the Mathematics Teachers’ Beliefs Scale in order to more
comprehensively determine teachers’ beliefs about mathematics. Their scale consists of 5
subscales and 26 items. The first subscale was teachers’ beliefs about mathematics. Taking into
account the nature of mathematics (Di Martino & Zan, 2010), and instrumental and structural
features (Ernest, 1989a), this subscale was developed to determine teachers’ beliefs about
mathematics by integrating them. The second subscale, learning mathematics, refers to the
characteristics that students should have by learning mathematics (Xie & Cai, 2021). The
teaching mathematics is the third subscale and includes teachers’ beliefs on the nature of
effective teaching and classroom teaching principles (Xie & Cai, 2021). The last subscale are
teachers’ beliefs towards students and themselves. Considering that teachers’ beliefs about
students and students’ success in activities are positively related (Carpenter & Fennema,
1992), this subscale can be regarded important.

The Aim of the Study

Although there have been several studies on the beliefs of mathematics teachers
(Barkatsas & Malone, 2005; Peterson et al., 1989; Yu, 2009), there is a lack of scale that
examine the beliefs of mathematics teachers, which is an important gap. It is very important to
examine the mathematics teachers’ beliefs towards mathematics in order to plan and
implement an effective mathematics teaching. In this context, it is thought that adapting an
up-to-date scale to identify the beliefs of mathematics teachers in Turkish will contribute to
the literature. This scale is significant in revealing teachers’ beliefs on the teaching process
because it consists of subscales related to mathematics, learning, teaching, students, and
teachers. Thus, it is planned to implement the education and training process more effectively
by determining the beliefs of mathematics teachers.
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Method

Since the purpose of the research was the adaptation of a scale developed in another
culture and language to Turkish culture and Turkish, the study was designed as a mixed design,
using quantitative and qualitative methods together. The mixed design is generally used in
scale development and scale adaptation studies. In mixed design, the research starts with a
qualitative study and moves on to the quantitative study based on the findings obtained in the
qualitative part (Creswell & Clark, 2011). In this study, first, translation studies have been
carried out in order to ensure the linguistic validity of the items of the scale. Then, the
guantitative part was conducted to test the psychometric features of the Turkish version of the
scale.

Study Groups

The study sample consisted of 431 mathematics teachers from different cities in
Turkey. The data were obtained in the spring term of 2021-2022. The study has been
conducted with two different groups: EFA Group and CFA Group. EFA group on which
exploratory factor analysis (EFA) was conducted consisted of 216 teachers. A confirmatory
factor analysis (CFA) was carried out with 215 mathematics teachers in the CFA group.
Descriptive statistics for the groups are presented in Table 1. The distribution of the groups by
city is shown in Figure 1.

Table 1.
Descriptive statistics of study groups
i i EFA Group CFA Group

Variables Categories N % N %

Gender Female 132 61 138 64
Male 84 39 77 36

Type of School State School 183 85 192 89
Private School 33 15 23 11
20-30 82 38 78 36

Age 31-40 96 44 109 51
41-50 38 18 28 13
Bachelor’s Degree 156 72 165 77

Education Status  Master Degree 49 23 43 20
Doctorate 11 5 7 3
0-5 year 70 32 62 29
6-10 year 54 25 66 31

Work Experience  11-15 year 45 21 38 18
16-20 year 30 14 29 13
21 years and above 17 8 20 9

TOTAL 216 100 215 100
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Figure 1. Distribution of the study group by cities
Data Collection Tool

In the study, the Mathematics Teachers’ Beliefs Scale (MTBS), designed by Xie and Cai
(2021), was used to determine the mathematics teachers’ beliefs towards mathematics. The
purpose of this scale is to investigate teachers’ beliefs in mathematics under five dimensions.
First of all, they developed 81-item draft scale items. The pilot study was applied to 108
mathematics teachers. After conducting the pilot study, some items were either removed or
changed. After removing 21 items, the remaining items were administered to another 184
mathematics teachers, and EFA was performed using the data from this application.

The findings revealed a 26-item scale with 5 factors. The scale is 4-point Likert, from 1
(strongly disagree) to 4 (strongly agree). The reliability internal consistency coefficients of the
subscales ranged from .56 to .85. The overall coefficient of internal consistency of the scale
was calculated to be .87. Following CFA, goodness of fit indices were calculated as x2(294,
n=184)=531.140, x2/df=1.807<2, p<.001, RMSEA=.066<.08, NFI=.877, NNFI=.934>.9, CFI=.940
>.9, GFI=.817.

The first subscale, “Mathematics”, focuses on the beliefs about mathematics and
consists of 5 items (ltems 1, 2, 3, 4, 5). The second subscale is related to beliefs about
mathematics learning and is named as “Mathematics Learning” and is expressed with 5 items
(Items 6, 7, 8, 9, 10). The third subscale was defined as “Mathematics Teaching” and consists
of 9 items (Items 11, 12, 13, 14, 15, 16, 17, 18, 19). The fourth subscale is about determining
the beliefs of teachers towards students, named as “Students” and expressed with 3 items
(Items 20, 21, 22). The fifth subscale is about teachers’ beliefs about themselves and is defined
as “Teachers” and consists of 4 items (Items 23, 24, 25, 26). The Turkish form of the MTBS is
given in Appendix A.
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Data Collection Process

For the Turkish adaptation of the MTBS, the first of the researchers who developed the
scale was contacted by e-mail and the necessary permissions for the Turkish adaptation of the
scale were obtained. Four linguists fluent in English and Turkish translated the scale items into
Turkish. Then, two experts in mathematics education reviewed the English and Turkish
versions of these items and examined their suitability for mathematical concepts. The scale
items were revised by English language experts who made the necessary adjustments to the
items. Linguists were asked to examine the items and indicate their suggestions if any. The
prepared items were then shown to a Turkish Language expert and asked to examine the items
for the target group of the scale. In this context, Turkish Language expert was expected to
examine the understanding of the items, their clarity and intelligibility, and conceptual and
semantic aspects. After the corrections, the Turkish version of the items of the scale was sent
to English language experts for back-translation. After the translation, the original version of
the scale items was compared with the final version. The tests showed no semantic difference
between the items. Thus, the Turkish version of the items was given its final form. The scale
was then applied to 431 mathematics teachers and the analyzes were made for the construct
validity and reliability of the scale.

Data Analysis

The scale was administered to 431 mathematics teachers to test the construct validity
of the scale. EFA was conducted with the data obtained from 216 teachers. The CFA was
performed with another 215 mathematics teachers to determine whether the structure
obtained in EFA was valid. The number of participants in each group meets the assumption in
the literature (Cokluk et al., 2010) that a data set with a size of 5 times the number of items is
sufficient for analysis. Afterward, the reliability of the scale was determined by calculating
Cronbach’s alpha and Spearman-Brown two-half test reliability coefficients, the item-total
correlations of the items, and the t values for examining the 27% lower and upper group
averages.

Research Ethics

Ethics committee approval was obtained after the necessary documents were
prepared for the study. Documents have been submitted to the Social and Human Sciences
Research Ethics Committee of Firat University.

Findings
Construct Validity Findings

The scale’s construct validity was tested using EFA and CFA. The results regarding
these are as follows.

Exploratory Factor Analysis (EFA) Findings

First of all, the suitability of the data set was examined for construct validity analysis of
the scale. To examine the suitability of the data set, various criteria are taken into account in
the literature. These criteria include removing extreme and missing values from the data set,
checking normal distribution of the data set, the suitability of the sample size, and the
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adequacy of the sample (KMO and Barlett’s Sphericity Test) (Field, 2013; Pallant, 2011). For
EFA, the normality assumptions of the data of 216 teachers were examined based on the
criteria of +3.29 range of z scores (Field, 2013). Accordingly, 12 participants were excluded due
to extreme values. Skewness and kurtosis values were calculated for the remaining 204 data.
The values of skewness and kurtosis should be between +1.96 (Can, 2014). The analyzes
showed that the kurtosis and skewness values of data set were met these criteria. Accordingly,
the data set was considered as normally distributed.

The Barlett’s Sphericity test and KMO statistics were then used to test the suitability of
the dataset for EFA. Following analysis, the dataset was found to be suitable for analysis
(Barlett’s Test of Sphericity: x2=2722.693; sd=325; p=.000<.05; KMO=.844). Here, a KMO value
greater than .70 indicates that the dataset is large enough to allow factoring (Bryman &
Cramer, 1999) and the data set is adequate for multivariate normal distribution criteria
according to the result of Barlett’s Sphericity test.

Principal component analysis was used in EFA. Rotation techniques were used in factor
analysis (Tabachnick & Fidell, 2013). In order to examine scale structures with two or more
factors, the items were rotated with the varimax vertical rotation technique, since the varimax
vertical rotation technique is a more frequently used method (Blytkoéztiirk, 2019). The lower
cut-off points of the calculated factor loads were set as .40 (Hatcher, 1996) and the common
factor variance was as .40 (Costello & Osborne, 2005). In addition, attention was paid to
ensuring that the load differences between the different subscales of the item loads were at
least .10 (Menard, 2002). However, although the differences between the load values of some
items (Items 7, 13) under different factors were less than .10, it was decided not to exclude
them in order not to reduce the content validity of the scale. As a result, the scale was found
to have a 5-factor structure with eigenvalues greater than 1.00 (1. Factor: 4.385; 2. Factor:
3.636; 3. Factor: 2.953; 4. Factor: 2.902; 5. Factor: 2.165). Furthermore, considering the
accumulation points in the scree plot, it was seen that the 5-factor structure was confirmed
(Figure 2). In this way, it was determined that the 26-item 5-factor 4-point Likert-type scale
met the anticipated conditions without removing any items in the original scale.

Scree Plot

Eigenvalue
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Figure 2. Scree plot
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It was found that the total scale explained 61.699% of the total variance. Accordingly,
the “Mathematics Teaching” subscale consisting of 9 items accounted for 16.866% of the total
variance; The “Mathematics” subscale consisting of 5 items accounted for 13.986% of the total
variance; The “Teachers” subscale consisting of 4 items accounted for 11.357% of the total
variance; The “Mathematics Learning” subscale consisting of 5 items accounted for 11.163% of
the total variance; and the “Students” subscale consisting of 3 items explained 8.326% of the
total variance. The factor load values of the items and the communalities values are given in
the Table 2.

Table 2.
Factor loads and communalities of items

Ié . g o . g [T . g — - »
Items ] IR © o © O ©c O £ S o

E %<5 el =3 Ss3 =2
£ - & o N © 0 = S 1 »n
5] = s - = =
S = =3 =

Item 12 .676 771

Iltem 14 .666 .726

Item 15 .571 .719

Iltem 17 .548 .694

Item 19 .707 .668

Item 11 .601 .599

Item 13 .578 .575

Item 18 .633 .563

Item 16 428 .502

Item 3 .678 .804

Iltem 1 .512 .685

Iltem 4 .517 .662

Iltem 2 .539 .635

Iltem 5 424 434

Item 24 721 .824

Item 23 .688 .787

Item 26 .654 .768

Item 25 497 .682

Iltem 8 .640 .759

Item 9 .699 .753

Item 10 .642 .715

Item 7 .729 .593

Item 6 .609 .556

Item 20 .766 .845

Iltem 21 .761 .802

Item 22 .556 .719

KMO=.844

Bartlett's Test of Sphericity =2722.693

Eigenvalues 4.385 3.636 .953 2.902 2.165

Percentage of Variance Explained (%) 16.866 13.986 11.357 11.163 8.326

The examination of the factor loadings values of the scale showed that the factor loads
varied between .502 and .771 in the 1st subscale, .434 and .804 in the 2nd subscale, .682 and
.824 in the 3rd subscale, .556 and .759 in the 4th subscale, .719 and .845 in the 5th subscale.
The communalities values of the scale indicated that communality factor loads varied between
428 and .707 in the 1st subscale, .424 to .678 in the 2nd subscale, .497 to .721 in the third
subscale, .609 to .729 in the 4th subscale and .556 and .766 in the 5th subscale. As a result of
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EFA, a 26-item scale with factor loads ranging from .434 to .845 and communalities ranging
from .424 to .766 was obtained.

Confirmatory Factor Analysis (CFA) Findings

To verify the 5-factor scale structure determined by EFA, CFA was performed using a
separate data set. For this reason, the accuracy of the structure was examined through CFA
using the data obtained from another 215 mathematics teachers. First, data with missing
information were excluded from the analysis. Then, skewness and kurtosis values were
calculated in order to examine the normality of the data set. The skewness values were
between -1.101 and .888, and the kurtosis values were between -1.462 and .185. Mahalanobis
distance values (p<.001) were also calculated to ensure multiple normalities (Tabachnick &
Fidell, 2013). As a result, 11 extreme values were identified and removed from the data set.
Accordingly, the data set was found to be normally distributed.

Then, the fit indexes of the five-factor structure were examined. The analysis
suggested a number of modifications. Accordingly, correlations were determined between
Iltems 1-5, 8-9, 8-10, 12-17, and 14-15. As a result, a significant decrease in x2 value was
observed (x2/df=1.752; p=0.000). Accordingly, the fit indexes of the scale, that are x2/df, Root
Mean Square Error of Approximation (RMSEA), Root Mean Square Residual (RMR), Adjusted
Goodness of Fit Index (AGFl), Goodness of Fit Index (GFl), Comparative Fit Index (CFl),
Standardized Root Mean Square Residual (SRMR), and Tucker-Lewis Index (TLI) are shown in
Table 3.

Table 3.

Fit indexes obtained from CFA

Fit Indexes Perfect Acceptable Recommended Model
x2/dft <2 2-5 1.752
RMSEA? <.05 <.08 .061
RMR3 <.05 <.08 .054
SRMR* <.05 <.08 .069
GFI® >.95 .90-.95 .848
AGFI® >.95 .90-.95 .812
T’ >.95 .90-.95 .903
CFI® >.95 .90-.95 915

(X Brown, 2006; 2 Tabachnick & Fidel, 2013; 3 Brown, 2006; Kline, 2011; 4 Brown, 2006; > Hu & Bentler, 1999; 6 Hu &
Bentler, 1999; 7 Hu & Bentler, 1999; 8 Kline, 2011; Brown, 2006)

The fit indexes of the data set revealed that the proposed model was generally at an
acceptable level after the modifications (x2/df=1.752, RMSEA=.061, RMR=.054, SRMR=.069,
GFI=.848, NNFI=.903, CFl =.915). Among the values, it was found that the x2/df value had a
perfectly good fit and the other values were at an acceptable level. The standardized analysis
values for the factor structure and correlations between factors of the scale revealed by CFA is
given in Figure 3. The values in the figure are shown in Table 4.
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Figure 3. Standardized analysis values for the factor structure of MTBS

Table 4.
Standardized loadings and R? values
Item Standardized loadings R? Item Standardized loadings R?
1 .88 77 14 .76 .58
2 .83 .69 15 .60 .36
3 .63 .40 16 .58 .33
4 .49 .24 17 .65 43
5 .57 .32 18 .79 .62
6 .80 .64 19 .84 .70
7 .84 71 20 77 .59
8 .61 .37 21 .93 .87
9 .68 .46 22 .65 42
10 .52 .27 23 .84 .70
11 .57 .33 24 .78 .61
12 .56 .32 25 .60 .36
13 74 .55 26 77 .59

It was found that standardized factor loads were between .49 and .88 in the
“Mathematics” factor, between .52 and .84 in the “Mathematics Learning” factor, between .56
and .84 in the “Mathematics Teaching” factor, between .65 and .93 in the “Students” factor
and between .60 and .84 in the “Teachers” factor. It was found that the correlation values
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between the factors varied between .19 and .69 and the factor loads were below 1 (between
.49 and .93). The square of the standardized factor loads (R?) was found to be between .24 and
.87. These data indicated that the scale had construct validity.

Results on the Reliability of the Scale

Cronbach’s Alpha and Spearman-Brown two half methods were used to examine the
reliability of the scale, and these values are shown in Table 5.

Table 5.

Data for reliability

Subscale Cronbach Alpha Spearman-Brown (Two-Half)
Mathematics .887 .806
Mathematics Learning 775 .836
Mathematics Teaching .817 .832

Students .823 776

Teachers .766 .837

Total Scale 911 .933

The examination of the internal consistency for the reliability of the scale showed that
The Cronbach’s Alpha for the total scale was .911. Cronbach’s alpha for the subscales were
calculated as .887, .775, .817, .823, and .766, respectively. the Spearman-Brown two-half
method analysis indicated a value of .933 for the total scale and .806, .836, .832, .776, and
.837 for the subscales, respectively. It should be noted that a reliability coefficient of .70 and
above is an indication that the scale has a reliable structure (Kline, 2011), it was concluded that
the scale had a reliable structure. The item-total correlation values of the scale with t-values
for the comparison of the 27% lower and upper group averages are given in Table 6.

Table 6.
Item-total correlations and t values for the comparison of the 27% lower and upper group
averages
Item Item-total correlations t Item Item-total correlations t
1 447 7.187* 14 .660 11.210*
2 .586 10.651* 15 .530 7.416*
3 .485 9.206* 16 .554 8.527*
4 483 10.060* 17 .580 8.880*
5 .548 11.476* 18 .661 11.334*
6 .678 11.296* 19 .708 10.746*
7 .689 12.268* 20 .338 4.553*
8 .515 9.203* 21 .332 4.984*
9 .586 11.211* 22 .308 3.900*
10 .313 4.690* 23 .381 5.786*
11 .555 9.835* 24 .336 4.819*
12 .540 7.899* 25 .314 3.962*
13 .594 8.213* 26 .345 4.996*
*p<.001

The item-total correlations of the scale items showed that the values varied between
.308 and .708. It is stated that the item-total correlations above .30 measure the anticipated
feature of the item (Pallant, 2011). In this respect, it can be said that the scale items measured
the anticipated feature. The t values of the item scores for the 27% lower and upper groups of
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the items were examined, it was found that all item scores were significant (p<.001). These
values show that the scale had a generally reliable structure.

Discussion and Conclusion

This research aimed to adapt the “Mathematics Teachers’ Beliefs Scale” developed by
Xie and Cai (2021) to Turkish in order to measure the beliefs of mathematics teachers. In this
context, first, the scale has been translated into Turkish and back-translated to ensure
linguistic validity. The final form was given to the scale by obtaining expert opinions and the
analysis stage started. EFA and CFA were performed on the data obtained from different study
groups to determine the scale’s construct validity. EFA revealed that the scale structure
consisted of 5 subscales, which were similar to the original scale. The obtained 5-factor
structure and fit indexes were examined using CFA. Result of the analysis, the scale was found
to have acceptable fit indices.

Cronbach Alpha and Spearman-Brown two-half test values were used to examine the
reliability of the scale. It was concluded that the Cronbach’s Alpha value for the overall scale
was at a good level (a=.911). Similarly, subscales (Mathematics=.887, Mathematics
learning=.775; Mathematics teaching=.817; Students=.823; Teachers=.766) were found to be
at a good level. Spearman Brown’s two-half test values were calculated as .933 for the total
scale. It was found that the subscales also had good values (Mathematics=.806; Mathematics
learning=.836; Mathematics teaching=.832; Students=.776; Teachers=.837). The analysis
revealed that the scale had a valid and reliable structure.

In sum, it was concluded that the 5-factor structure consisting of 26 items met the
required conditions without removing any item from the scale. In the first subscale,
“Mathematics”, there are 5 items to examine teachers’ beliefs about the general structure of
mathematics. In the second subscale, “Mathematics Learning”, there are 5 items to examine
teachers’ mathematics learning. In the third subscale, “Mathematics Teaching”, there are 9
items about what will be effective in the teaching of mathematics. In the fourth subscale,
“Students”, there are 3 items to examine the beliefs about the learning of students, and in the
fifth subscale, “Teachers”, there are 4 items to examine teachers’ teaching styles. Considering
that people’s beliefs regarding mathematics learning and teaching, the nature of mathematics,
personal judgments (Raymond, 1997), experiences with mathematical concepts (Raymond,
1997; Thompson, 1984), interaction in the learning environment (Op’t Eynde & DeCorte, 2004)
play an important role in mathematics teaching, it can be said that these factor structures are
sufficient to reflect the belief in mathematics.

This scale includes a comprehensive assessment of mathematics teachers’ beliefs
regarding mathematics education, mathematics learning and teaching, and the roles of
students and teachers in the teaching process. For this reason, it can be said that it will make
an important contribution to the literature in determining the beliefs of teachers. In this way,
studies with larger study groups can contribute to the validity and reliability of the scale. In
addition, the data to be obtained from the scale can be supported by conducting qualitative
studies to determine teachers’ beliefs.
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Appendix A. Turkish form of the scale

Matematik Ogretmenleri inanc¢ Olgegi

Katilmiyorum

Katihyorum

979

= =
2 5
= £
S Z
1 Matematik bilgisi, sadece matematikgiler tarafindan iiretilir. O O O O
2 Matematiksel bir teori bir kez gelistirildikten sonra, mutlak yasa haline gelir. O O O O
3 Matematik bilgisi duragan ve degismezdir. O O O O
4 Matematik bilgisi sadece iiretime, yasamsal faaliyetlere ve diger bilimlere yardimci
oldugu i¢in deggerlidir. - g ¢ ! © 000 o0
5  Matematiksel bilginin gerg;ek degeri, kisinin dﬁsﬁmne .b.ecerilerini 'gelistirme Ye'.[enegini OO O O
somutlastirmasidir. Ornegin, matematik 6grenmenin sizi daha zeki yapmasi gibi.
6  Matematik 6greniminin temeli, bilgiyi 6grencinin zihnine aktarmaktir. O O O O
7 Matematikte uzrpanlasmak; fomﬁlleri, teoremleri ve islem kurallarini hatlrlamak ve OO 0O O
bunlari matematiksel problemleri ¢6zmek amaciyla kullanmak demektir.
8 Alistirma en miikkemmel yoldur. Ornegin, alistirma yapmak matematigi 6grenmenin en
6ne$m1i yontemidir. g y ’ Y oo OO0 OO0
9  Matematik 6grenimi mumkun oldugunca hizli ve yo_gun olmz_il_ldlr. Bazilar1 her seyi o an OO 0O O
anlayamasa da 6grenciler fikirleri daha sonra da benimseyebilir.
10 Ogren.cil.erin mofcivas.y(.)n,. tutum, sosyal iliski ve azim gibi egilimleri matematik O O O O
ogreniminde belirleyici bir rol oynamaktadir.
11 Ogretmenler matematik 6gretiminde sonuglar1 her zaman kanitlamalidir. O O O O
12 Matematik dgretiminde, onermeleri kanitlamak ya da ¢ikarimlarda bulunmak i¢in temel OO O O
olarak deneysel yontemler kullanilmalidir.
13 Matematik 6nceden tasarlanmig amag ve prosediirlere siki sikiya bagli kalarak
ogretilmelidir. ’ PP e © 0 OO0
14 Matematik .tig?etim@nin en 6.ne?mli noktasi, 6grencilerin bilgiyi edin.meleyin.e yardimci OO O O
olmaktir. Bilgi iiretim siirecini anlayip anlamadiklari ¢ok da nemli degildir.
15 Matematiksel kavr?tmla.r égretilirken, 6gr.enc.il§:rin g:e}itli §rpeklerin gbzlem ve analizi OO O O
yoluyla ortak 6zellikleri genellestirmelerine izin verilmelidir.
16 Matemati}(sel 6nenpe?ler once 6grenci!ere dogmdan sun.u.lmahdlr. Ardindan 6grenciler OO O O
ogretmenin rehberliginde bunlar1 analiz edip ispatlayabilir.
17 Matematiksel problem. ¢ozmeyi 6gretmek esasen 6grencilerin c.)labilld-igince fazla OO O O
problem ¢dzme modelinde uzmanlagmasina yardimei olmakla ilgilidir.
18 Matematik dersinde dgretmen tek otorite ya da hakem olmalidir. O O O O
19  Sinav sonuglari, 6gretim kalitesini degerlendirmek i¢in en etkili 6l¢iittiir. O O O O
20  Ogrencilerin matematiksel diisinme becerileri kademeli olarak asamalar halinde gelisi. O O O O
21 Ogrencilerin motivasyon, tutum, sosyal iliski ve azim gibi egilimleri ¢alisma ile
gfﬁistirilebilir. ' e B o © O 00
2 0 grencileri{l ma.lte.matik égrgr}me becerilerinde bireysel farkliliklar vardir. Matematik OO O O
baz1 dgrenciler i¢in zor olabilir.
23  Bir simifta 6gretim konusunda kendime giivendigimde, genellikle daha iyi sonug¢lar
e gt g g 2 yi c O O O O
24 Ogretmenlerit} kariyerleri boyunca ya}ptlklan 0z yansitmalari, 6gretimi geligtirmeleri OO O O
hususunda tiniversitede aldiklar egitimden daha faydalidir.
25 Her matematik 6gretmeninin kendi 6gretim tarzi vardir. O O O O
26  Basarili matematik 6gretmenleri siiflarinda demokratik olma egilimindedir. O O O O




