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Introduction

Belief is defined as the personal value judgments of people's past lives (Raymond, 1997).
Mathematical beliefs are defined as; "What is the right thing about math?" and are usually based on the
experiences of people with mathematics. For example, it is also known that students who believe that
mathematics is a lesson about difficult, useless information and tries to find just an answer to everything
in formulas (Liljedahl, 2005). Children meet with mathematics for the first time in preschool period. In
this period, it will be clear how they will develop their attitude toward mathematics in their later life.
There should be a purpose in mathematics for children not to have any bias and children should be
taught that math is a fun lesson (Cankaya, 2012). Undoubtedly, in this case, teachers have great
responsibilities (Brown, 2005). It is the duty of teachers to give children a qualified mathematics
education (Giiven, Oztiirk, Karatas, Arslan, & Sahin, 2012). Behaviors, attitudes, perceptions, decisions,
and performances on the part of teachers in mathematics education are the result of their beliefs
(Pajares, 1992a). Teachers' beliefs about mathematics have important contributions on their selection of
mathematics content, identifying appropriate teaching methods and reflecting on their practice and
guiding children's mathematical thinking (Pajares, 1992b). Teachers' attitudes and beliefs to
mathematics also affect mathematical learning experiences that they plan for children (Tokg6z, 2006).
The attitudes of teachers towards mathematics education process are the result of their beliefs. In this
case, it must be recognized whether teachers' beliefs in mathematics and their beliefs are effective on
teachers' behaviours for a qualified mathematics education (Baydar & Bulut, 2002).

Just as the education process is continuous, the beliefs/ views/ perceptions of teachers who have a
great interest in pre-school education affect their own behaviour as well as their behaviour towards
children. It is important that teachers are aware of their own thoughts. In this regard, teachers can be
given the opportunity to examine and think about their own thoughts. Thus, a teacher who is aware of
the importance of his/ her thinking on children and education can offer a more qualified education to
children by including more successful and more diverse educational practices. It can be stated that it is
important to determine beliefs about mathematical development in order to make teachers more
productive and productive about mathematics education. The positive beliefs of teachers on
mathematics and the necessity of mathematics education are important in terms of children being
introduced to the fun of mathematics and enjoying mathematics, mathematics beliefs and
achievements (Karakus, 2015).

In the national literature; there are studies that determine the attitudes (Umay, 2003) and
(Alisinanoglu, Gliven, & Kesicioglu, 2009) perceptions of prospective teachers and pre-school teachers'
perceptions and attitudes, thoughts (Aydin, 2009) and self-efficacy (Brown, 2005; Tokg6z, 2006) about
mathematics education (Tarim & Bulut, 2006; Tokgdz, 2006). When international review of the literature
is reviewed, pre-school teachers (Brown, 2005; Brown, Molfese, & Molfese, 2008; Chen, McCray,
Adams, & Leow, 2014; Hachey, 2013; Jenkins, 2001; Kagan & Smith, 1988; Lee & Ginsburg, 2007; Ng &
Rao, 2008) and prospective teachers' beliefs (Adnan, Zakaria, & Maat, 2012; Markovits, 2011) about
mathematics education are very common. However, when (Aslan, 2013; Baydar & Bulut, 2002; Giiven et
al. 2012; Seker & Alisinanoglu, 2015; Toluk-Ugar & Demirsoy, 2010) studies on mathematics education in
the pre-school period are examined in the national literature, teachers' beliefs were determined by
interview method, which is a qualitative method. There is a belief that the absence of a scale that
measures pre-school teachers' beliefs about mathematics education is not sufficient. It is thought that
this study also fulfils a need in the body of literature by determining preschool teachers' beliefs about
mathematics education and their awareness of their own thinking as a positive influence on the
teaching process. This adaptation work will fill an important gap in the literature and will contribute to
early mathematics literature by supporting new studies measuring teachers' beliefs. In this context, it
was aimed to obtain a measurement tool to determine the beliefs of preschool teachers about this
subject by adapting the Mathematical Development Beliefs Scale developed by Platas (2015) into
Turkish in this study.
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Method
Study Group

The study group, in which the validity and reliability analyses of the Turkish version of the
Mathematical Development Beliefs Scale were carried out, included 203 preschool teachers. The
participant teachers work in state and private kindergartens under the Ministry of National Education in
the province of Ankara, Cankaya. The teachers were selected using purposeful sampling method with
the aim of adapting the scale and reaching pre-school teachers. Proper sampling is the sampling method
that is suitable for various purposes for the purpose of research (Gall, Gall, & Borg, 2007). The data of
the work were collected on the basis of volunteerism. Demographic characteristics and distributions of
preschool teachers constituting the study group are given in Table 1.

Table 1.
Demographic Characteristics and Distributions of Teachers.

N %
Gender Female 191 94.10
Male 12 5.90
Total 203 100.00
Age 21-30 116 57.10
31-40 48 23.60
41-50 30 14.80
50 and over 50 9 4.40
Total 203 100.00
Duration of experience Less than 1 year 27 13.30
1-5 year 78 38.40
6-10 year 36 17.70
11-15 year 20 9.90
16-20 year 12 5.90
21 year and over 21 year 30 14.80
Total 203 100.00
State of education High School 4 2.00
Associate degree 21 10.30
Bachelor’s degree 167 82.30
Post Graduate 6 3.00
Unmentioned 5 2.50
Total 203 100.00
Working school type National education class 105 51.70
Independent national 57 28.10

education preschool
Private preschool 20 9.90
In-house preschool 19 9.40
Unmentioned 2 1.00
Total 203 100.00

According to Buytkoztiirk (2002), when (Number of subjects)/ k (nhumber of items in a measure)> 2
minimum condition is considered, 203 teachers were found to provide (203/40=5.08) the minimum
requirement (Number of subjects)/k (number of items in a measure) >2 for a 40-item scale. For the test-
retest study of the scale, 120 teachers from this group completed the scale for the second time after
four weeks.
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Data Collection Tools

Mathematical Development Beliefs Scale was developed by Platas to measure the beliefs of early
childhood teachers about teaching and learning mathematics in pre-school classes. The scale consists of
4 sub-factors and 40 items. (For example; “Teachers should show the right ways to deal with pre-school
children with mathematics”, “Mathematical activities are suitable for the ages of preschool children”,
“Pre-school mathematics will weaken the self-confidence of pre-school children” and “I'm not sure how
to support young children's mathematical development”). Mathematical Development Belief Scale was
implemented based on volunteerism. According to six rating method, the Scale (1 = strongly disagree, 2
= disagree, 3 = partially disagree, 4 = partially agree, 5 = agree, 6 = strongly agree) was created. The
items scaled in reverse are: 1, 4, 5, 6, 7,9, 10, 12, 13, 15, 18, 19, 21, 22, 25, 27, 30, 32, 33, 35, 39, and
40.

The scale consists of four factors as 'appropriate of mathematics education' (11 items), 'classroom
focus on mathematical knowledge production' (11 items), 'mathematical development as a primary goal
of pre-school education' (8 items) and reability in mathematics education (10 items)'. The Cronbach's
alpha reliability coefficients of the original scale for each factor are. 93, .84, .86 and .90. respectively.

Processing: Mathematical Development Belief Scale's adaptation steps to Turkish culture are as
following (Delice & Ergene, 2015, Ciim & Kog, 2012):

v’ Deciding whether the development of a new scale or the adaptation of an existing scale would be
useful for the purpose of the study

Acquisition of necessary permits from researchers who develop the scale

Deciding that structural equivalence is provided in the linguistic and cultural direction
Identification of experts who are judged to be adaptable and foreign languages
Translating and adapting the scale to the target language

Keeping the adjusted scale in view and making the necessary adjustments

Trial on a small group of adapted scales

Making a group master application to represent the target audience

Substance analysis on the scale after the main application

Performing reliability analysis of the scale

Factor analysis of the scale and determination of its factors

Validity studies on the scale

SN N N N N U N N N N VRN

Statistical comparison of the values of the original form of the scale with the validity, reliability and
substance analysis values obtained after the main application

v’ Providing linguistic equivalence
v’ Giving the final state to the adapted scale taking into account the results after the comparison

First of all, the necessary permission to translate the scale into Turkish and to study the validity and
reliability was received from Linda Platas, who developed Mathematical Development Belief Scale.
Later, in the scope of the study, the original scale form was translated into Turkish independently by
three different experts of English language. These experts, fluent in Turkish and English, have studied in
the field of education and are familiar with the literature of educational sciences. After that, in order to
complete the back-translation process, the common form was sent to three different language experts
and the scale was re-translated to English. The forms which were translated into English were compared
with the original forms of the scale and the necessary corrections were made. Five experts were asked
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to assess whether each question on the scale was appropriate (1 = not appropriate, 2 = correctable, 3 =
appropriate). The expert opinions were reviewed one by one and the necessary corrections in line with
the feedbacks and explanations were completed. Thus, prior to the study of validity and reliability, the
consistency between the Turkish form and the English form of the Mathematical Development Beliefs
Scale was determined and the validity of form was obtained. Explanatory Factor Analysis was used to
examine the construct validity of the Turkish form of the scale. In addition, Confirmatory Factor Analysis
(CFA) has also been applied to determine how appropriate the resulting structure is as a result of the
Exploratory Factor Analysis. LISREL 8.7 program was used for CFA. A Cronbach Alpha Reliability Analysis
was performed to determine the overall reliability of the scale. For the test-retest reliability study, four
weeks after the first application of the Mathematical Development Belief Scale, a second round of data
was collected from 120 teachers selected via random sampling method. Test-retest correlation was
calculated to assess whether the test gave time-dependent stable measurements.

Results

The findings of the research are given in two parts.

Validity Study of Mathematical Development Beliefs Scale

Firstly, Explanatory Factor Analysis (EFA) was performed on the data applied to the 253-person
group. The values of Mahallanobis distances (p=.05, sd=40) and z = (-3.00, 3.00) total scores were taken
into account when making the EFA and 50 data cells were excluded from the study. The analyses were
then carried out with a group of 203 people due to the exception of these criteria. In order for the data
to be in accordance with the factor analysis, the KMO value should be greater than .70 and the Barlett
test should be significant (Blytkoéztirk, 2013). The results of the Mathematical Developmental Beliefs
Scale were found to be fit to the factor analysis because of the Kaiser-Meyer-Olkin value of .86 and the
Bartlett's Test of Sphericity value being less than p = .05. However, correlations between the items were
found to be below .80 and there were no multiple connection problems. It was observed that the
material load values of the EFA did not change much after the operations carried out after the removal
of the unconverted and collated materials were kept over 203 individuals (it is between .32 and .89).
According to the results of EFA, the scale was found to be in 13-factor structure in the unturned process
and 11-factor structure in the rotated process. In addition, the total variance explanation rate for the
unturned transaction was 49.50%, while for the rotating transaction it was 53.20%. These results,
supported by expert opinion, show that EFA results do not fit the original four-factor structure of the
scale. Therefore, Confirmatory Factor Analysis (CFA) was conducted. Confirmatory Factor Analysis (CFA),
which can be shown as proof of the validity of a measured structure, was done in LISREL package
program constructed with a four-factor model: confidence in mathematics education age maturity of
mathematics teaching, classroom focus of mathematical knowledge production and mathematical
development as the main objective of pre-school education. In the 40-item Mathematical Development
Belief Scale, the factor load values of the items were higher than .30 and RMSEA, NFI, IFl, GFI and AGFI
values are given in Table 3. Incremental Fit Index (IFl) 2.90, Normedit Fit Index (NFI) >.90, Goodness of
Fit Index (GFl) 2.90, Adjusted Goodness of Fit Index, AGFI) > .90, thus, the metric model is acceptable for
the data with CFA (Brown, 2006; Hu & Bentler, 1999). However, Root Mean Square Error of
Approximation, (RMSEA) points to perfect fit (Blyukoztirk, 2007, p.112) the value obtained by dividing
the Ki-square (x2) value by the degree of freedom (df) (x? / df value) is below 3.00 and <.09 (Kline, 2005).

Table 2.

Some Values after Confirmatory Factor Analysis.

Values x> df x2/df RMSEA NFI IFI GFI AGFI
40 Items 1832 719 2.55 .08 .92 .93 .94 91
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The Mathematical Developmental Beliefs Scale had a score of x2 / df of 2.55 <5.00, RMSEA of .08
<.90, NFIl of .92> .90, and IFl of .93 in the 40-item form after CFA, > .90, the GFI value is .94>.90 and the
AGFI value is .91>.90, which indicates that the model data fit is acceptable. However, the path diagram
is given in Figure 1. In the road diagram, the classroom focus (LI) of mathematical knowledge
production, the age conformity of mathematics teaching (AA), the mathematical development (MDPC)
as the primary purpose of pre-school education and the trust factors (Cl) in mathematics education and
factors and substance burden values are included. CFA results show that the Mathematical
Development Beliefs Scale has a four-factor structure. Factors and items in the original scale are as
follows: Age conformity factor of mathematics teaching (2, 3, 4, 15, 22, 29, 31, 35, 37, 39); The class-
center factor of the production of mathematical knowledge (6, 8, 10, 13, 18, 19, 23, 25, 32, 33, 36, 38);
Mathematical development factor (1, 7, 9, 12, 16, 20, 26, 28) as the main objective of pre-school
education; The confidence factor in mathematics education (5, 11, 14, 17, 21, 24, 27, 30, 34, 40). As a
result of the adaptation study of the scale, the number of the factors and the factors involved in the
scale were found to be identical to the original. In this direction, there is no need to remove or replace
any material on the scale.

Reliability Study of Mathematical Development Beliefs Scale

In order to determine the reliability of the Mathematical Development Belief Scale, the Cronbach
alpha internal consistency coefficient and the test re-test reliability coefficient were calculated.
According to Ozdamar (2007), the Cronbach o coefficient is considered as one of the important proofs
about the reliability of the scale and known as the internal consistency coefficient. In our study, the
Cronbach a coefficient is found to be .86, which indicates that the scale is highly reliable (greater than
.80) and that The Mathematical Development Belief Scale was reliable. As seen in Table 3, it is observed
that the Cronbach a coefficients for the subscales of the scale are also greater than .80.

Table 3.

Reliability Evidence for the Sub-Factors of the Mathematical Development Beliefs Scale.

Sub-Factors Cronbach's Alpha Coefficient
Optimum age of mathematics teaching .88
Classroom focus of mathematical knowledge production .86
Mathematical development as the main aim of pre-school education .82
The confidence in mathematics education .84

A test re-test method was also examined to obtain another proof of the reliability of the scale.
Following the application with the purpose of adaptation to the study group, 120 teachers were given a
second application by random sampling at the end of four weeks. As shown in Table 4, there was a
significant correlation (r = .87) at the level of p = .05 for the scales at the end of the study.

Table 4.

Test-Retest Reliability Coefficients of Mathematical Development Beliefs Scale.

Sub-factors Correlation
Customization Application - Second Application .87*

Conclusion and Suggestions

The aim of this study was to adapt to Turkish the beliefs about the mathematical development of
pre-school teachers developed by Platas (2015). The original form of the scale consists of 40 items. As a
result of this work, the number of items in the original scale has been preserved. Therefore, the Turkish
form of the scale is determined as 40 items.
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Z_54

340
Chi-Sgquare=1832.02, df=715, P-wvalue=0.00000, RMSEZ=0.088

Figure 1. A diagram scene of “Mathematical Development Beliefs Scale”.
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Scale structure validity was determined by descriptive factor analysis. Both the original version and
the adapted version of the scale displayed four factors. For the reliability of the scale, the Cronbach
Alpha reliability coefficients of each factor were calculated and found as .88, .86, .82, .84. The general
Cronbach Alpha reliability coefficient of the scale was .86 and these reliability coefficients were found to
be sufficient for the reliability of the scale. The results of the test-retest analysis conducted to determine
whether the test gave consistent time-dependent measures indicated high reliability coefficients. The
findings obtained as a result of the reliability and validity studies indicated that the 40-item Turkish form
is valid and reliable, with a linguistic equivalent, suitable for use in Turkish context. In this study,
Mathematical Development Beliefs Scale adapted to Turkish can be used in determining the beliefs of
pre-school teachers and teacher candidates about mathematics learning-teaching duration. The
Mathematical Developmental Beliefs Scale adopted in this study can determine stronger or weaker
teachers' beliefs. Also, developmental and regulatory studies can be planned to strengthen the weaker
factors. Since the scores obtained from the scales are the subjective responses reported by the
participants, the data obtained from the multiple evaluation tools are advised to be enriched by
qualitative data from observations and interviews in order to increase the validity of the scores obtained
from the scale in order to obtain more objective results about the beliefs of the teachers in Turkish
context.
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Tiirkge Siiriim

Girig

inang, insanlarin ge¢mis yasantilarindan olusan kisisel deger yargilari olarak tanimlanmaktadir
(Raymond, 1997). Matematik inanglari ise; "Matematik hakkinda dogru olan sey nedir?" olarak
tanimlanmakta ve genellikle kisilerin matematik ile olan tecriibelerine dayanmaktadir. Ornegin;
matematigin zor, yararsiz, her sey hakkinda sadece bir cevabi olan, her seyin formillerin hatirlanmasi ile
ilgili olan bir ders olduguna inanan 6grencilerin oldugu da bilinmektedir (Liljedahl, 2005). Cocuklarin
matematik ile ilk kez tanistiklari an olan okul 6éncesi donemin, onlarin ileriki yasantilarinda matematige
yonelik nasil bir tutum gelistirecegi konusunda belirleyici olabilecegi dusiiniildiginde bu dénemin
onemli oldugu ifade edilebilir. Matematik ile ilgili cocuklarda herhangi bir ényargi olusmamasi igin,
matematigin eglenceli yoni cocuklara tanistirimalidir (Cankaya, 2012). Kuskusuz bu durumda, onlari
ogreten kisiye, 6gretmenlere biyik sorumluluklar dismektedir (Brown, 2005). Cocuklara nitelikli bir
matematik egitimi vermek 6gretmenlerin goérevidir (Giiven, Oztirk, Karatas, Arslan, & Sahin, 2012).
Ogretmenlerin matematik egitimi sirasindaki davranislari, tutumlari, algilar, kararlari ve dersteki
performanslari onlarin inanglarinin sonucudur (Pajares, 1992a). Ogretmenlerin matematik hakkindaki
inanglarinin matematik igerigini segmelerinde, uygun 6gretim yéntemlerini belirlemelerinde ve bunu
uygulamalarina yansitabilmelerinde, c¢ocuklarin matematiksel disiinmelerine rehberlik etmelerinde
dnemli katkilari vardir (Pajares, 1992b). Ogretmenlerin matematige olan tutumlari ve inanglari, gocuklar
icin planlayacagl matematiksel &grenme yasantilarini da etkilemektedir (Tokgdz, 2006). Ogretmenlerin
matematik egitimi siirecindeki davranislari ve tutumlari, inanglarinin sonucudur. Bu durumda, nitelikli bir
matematik egitimi icin 6gretmenlerin matematige olan inanglarinin ve bu inanglarin 6gretmenlerin
davranislari Gzerinde etkili olup olmadiginin farkinda olunmasi gerekmektedir (Baydar & Bulut, 2002).

Egitim-Ogretim slirecinin her asamasinda oldugu gibi okul 6ncesi egitimde de 6nemi ¢ok biiyiik olan
6gretmenlerin herhangi bir konudaki inanci/gériisi/algisi kendi davraniglarini etkiledigi gibi, cocuklara
olan davranislarini da etkileyebilmektedir. Ogretmenlerin kendi diisiincelerinin farkinda olmasinin 6nemi
disunuldigiinde, 6gretmenlere kendi disilincelerini inceleme ve disiinme firsati saglanabilir. Boylece
kendi dislincesinin, bu disincenin ¢ocuklar ve egitim (izerindeki 6neminin bilincinde olan bir 6gretmen,
daha basarili ve daha cesitli egitim uygulamalarina yer vererek cocuklara daha nitelikli bir egitim
sunabilir. Ogretmenlerin matematik egitimi hakkinda daha iiretken ve verimli olmasini saglamak
acisindan matematiksel gelisimine iliskin inanglarinin belirlenmesinin 6nemli oldugu ifade edilebilir.
Ogretmenlerin matematige ve matematik egitiminin gerekliligine inanglarinin olumlu olmasi, gocuklarin
matematigin eglenceli yoni ile tanistiriimasi ve onlarin matematikten keyif almasi, matematigi sevmeleri
ve basarmalari agisindan 6nemlidir (Karakus, 2015).

Ulusal alan yazinda; okul 6ncesi 6gretmenlerinin matematik egitimine iliskin algl ve tutum (Tarim &
Bulut, 2006; Tokg6z, 2006), disiince (Aydin, 2009), 6z yeterliklerini (Brown, 2005; Tokgdz, 2006) ve
o6gretmen adaylarinin tutum (Alisinanoglu, Gliven, & Kesicioglu, 2009; Kesicioglu, 2014) ve algilarini
(Umay, 2003) belirleyen galismalar bulunmaktadir. Uluslararasi alan yazin taramasi yapildiginda, okul
oncesi 6gretmenleri (Brown, 2005; Brown, Molfese, & Molfese, 2008; Chen, McCray, Adams, & Leow,
2014; Hachey, 2013; Jenkins, 2001; Kagan & Smith, 1988; Lee & Ginsburg, 2007; Ng & Rao, 2008) ve
6gretmen adaylarinin (Adnan, Zakaria, & Maat, 2012; Markovits, 2011) matematik egitimine iliskin
inanglarini 6lcen galismalara ise ¢ok fazla rastlanmistir. Ancak ulusal alan yazinda okul 6ncesi donemde
matematik egitimine iliskin yapilan calismalar (Aslan, 2013; Baydar & Bulut, 2002; Guven et al. 2012;
Seker & Alisinanoglu, 2015; Toluk-Ugar & Demirsoy, 2010) incelendiginde, 6gretmenlerin inanglari nitel
yontemler olan goriisme yontemi ile belirlenmistir. Okul 6ncesi 6gretmenlerinin matematik egitimine
yonelik inanglarini 6lgen bir 6lgegin alan yazinda olmamasinin bir eksiklik olusturacagi disiincesi ile bu
calismanin alan yazindaki eksikligi giderebilecegi dustntlmektedir. Okul ©6ncesi 6gretmenlerinin
matematik egitimine iliskin inanglarinin belirlenebilmesi ve kendi dislincelerinin farkinda olmalarinin
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ogretim slrecine olumlu etkisi olacagi distincesiyle yapilan bu uyarlama ¢alismasinin alandaki 6nemli bir
boslugun doldurulmasi ve 6gretmenlerin inanglarini 6lgen yeni c¢alismalari destekleyerek erken
matematik alan yazina katki saglayacagi distnilmektedir. Bu baglamda, bu arastirmada Platas (2015)
tarafindan gelistirilen Matematiksel Gelisim inan¢ Olgegi'ni Tirkceye uyarlayarak okul &ncesi
ogretmenlerinin bu konuya yonelik inanglarini belirlemeye yonelik bir 6lgme araci elde etmek
amaglanmistir.

Yontem

Calisma Grubu

Matematiksel Gelisim inan¢ Olgegi'nin Tirkce formunun gegerlik ve giivenirlik analizlerinin
gerceklestirildigi calisma grubunu 203 okul 6ncesi 6gretmeni olusturmaktadir. Bu 6gretmenler; Ankara ili
Cankaya ilgesinde Milli Egitim Bakanhgi’'na bagh anasiniflarinda, MEB’e bagli resmi ve 6zel anaokullarinda
ve kurum anaokullarinda gorev yapmaktadirlar. Calisma grubunu olusturan Ogretmenler, Olgegin
uyarlanabilmesi ve okul dncesi 6gretmenlerine ulagsabilmek amaglariyla amagl érnekleme yénteminden
uygun ornekleme yontemi ile belirlenmistir. Uygun 6rnekleme, arastirmanin amacina gesitli sebeplerle
uygun olan oérnekleme yontemidir (Gall, Gall, & Borg, 2007). Calismanin verileri gonallalik esasina
dayanarak toplanmistir. Calisma grubunu olusturan okul dncesi 6gretmenlerinin demografik 6zellikleri
ve dagilimlari Tablo 1’de verilmistir.

Tablo 1.
Ogretmenlerin Demografik Ozellikleri ve Dagilimlari.

N %

Cinsiyet Kadin 191 94.10
Erkek 12 5.90

Toplam 203 100.00

Yas 21-30 116 57.10
31-40 48 23.60

41-50 30 14.80

50 ve Uzeri 9 4.40

Toplam 203 100.00

Mesleki deneyim siiresi 1 yildan az 27 13.30
1-5yil 78 38.40

6-10 yil 36 17.70

11-15 yil 20 9.90

16-20 yil 12 5.90

21 yil ve lzeri 30 14.80

Toplam 203 100.00

Ogrenim durumu Lise 4 2.00
On lisans 21 10.30

Lisans 167 82.30

Yiksek lisans 6 3.00

Belirtilmemis 5 2.50

Toplam 203 100.00

Calistiklari Okul tird MEB anasinifi 105 51.70
MEB bagimsiz anaokulu 57 28.10

Ozel anaokulu 20 9.90

Kurum anaokulu 19 9.40

Belirtiimemis 2 1.00

Toplam 203 100.00
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Buyukozturk’e (2002) gore (denek sayisi)/k (6lcekteki madde sayis)> 2 minimum kosulu dikkate
alindiginda, 203 olan 68retmen sayisinin 40 maddelik 6lgek icin n (denek sayisi)/k (6lgekteki madde
sayisi) 2 minimum kosulunu sagladigi (203/40=5.08) goriilmiistir. Olcegin test-tekrar test calismasi icin
bu gruptan 120 6gretmen dort hafta arayla 6lgegi tekrar doldurmustur.

Veri Toplama Araglari

Matematiksel Gelisim inan¢ Olcegi: Matematiksel Gelisim inang Olcegi (Mathematical Development
Beliefs Scale); erken gocukluk 6gretmenlerinin okul 6ncesi siniflarinda matematik 6gretme-6grenme
hakkindaki inanclarini 8lgmek amaciyla Platas (2015) tarafindan gelistirilmistir. Olcek, 4 alt faktérden ve
40 maddeden (6rn: “Ogretmenler okul &ncesi dénemdeki cocuklara matematikle ugrasmanin dogru
yolunu géstermelidirler”, “Matematik etkinlikleri okul 6ncesi donemdeki ¢cocuklarin yaslarina uygundur”,
“Okul 6ncesi donemdeki matematik okul 6ncesi donemdeki ¢ocuklarin 6zglivenlerini zayiflatacaktir” ve
“Kiguk cocuklarin matematik gelisimini nasil destekleyecegimden emin degilim”) olusmaktadir.

Matematiksel Gelisim inang Olcegi goniilliilik esasina dayanarak égretmenlere dagitiimistir. Olgek
6’li derecelendirme yontemine gore (1= kesinlikle katilmiyorum, 2= katilmiyorum, 3= biraz katilmiyorum,
4= biraz katiliyorum, 5= katiyorum, 6=kesinlikle katiliyorum) olusturulmustur. Olgcekte tersine
puanlanan maddeler sunlardir: 1, 4, 5, 6, 7, 9, 10, 12, 13, 15, 18, 19, 21, 22, 25, 27, 30, 32, 33, 35, 36, 38,
39, 40.

Olgek, ‘Matematik 6gretiminin yas uygunlugu’ (11 madde), ‘Matematiksel bilgi tiretiminin sinif odagr’
(11 madde), ‘Okul 6ncesi egitimin baslica amaci olarak matematiksel gelisim’ (8 madde) ve ‘Matematik
egitimindeki gliven’ (10 madde) olmak iizere dért faktérden olusmaktadir. Ozgiin 6lgegin Cronbach Alfa
givenirlik katsayilari her bir faktor igin sirasiyla, .93, . 84, .86 ve .90’dir.

islem: Matematiksel Gelisim inang Olgegi’nin Tiirk kiiltiirine uyarlama asamalari su sekildedir (Delice
& Ergene, 2015, Cim & Kog, 2012).

v' Arastirmanin amacina gore yeni bir 8lgek gelistirmenin mi ya da var olan bir élcegin uyarlanmasinin
mi kullanish olacagina karar verilmesi

Olgegi gelistiren arastirmacilardan gerekli izinlerin alinmasi

Dilsel ve kiltlrel yonden yapisal esdegerligin saglandigina karar verilmesi
Uyarlanacak olgegin konusuna ve yabanci dile hakim uzmanlarin belirlenmesi
Olgegin hedef dile cevrilmesi ve uyarlanmasi

Uyarlanmis 6lgegin gbézden gecirilmesi ve gerekli diizeltmelerin yapilmasi

v
v
v
v
v
v Uyarlanmis dlcegin kiicik bir grup tizerinde deneme uygulamasinin yapilmasi
v" Hedef kitleyi temsil edecek bir gruba ana uygulamanin yapilmasi

v" Ana uygulama sonrasi dlcege iliskin madde analizlerinin yapilmasi

v Olgege iliskin glivenirlik analizlerinin yapilmasi

v Olgege iliskin faktér analizlerinin yapilmasi ve faktérlerinin belirlenmesi

v Olgege iliskin gecerlik calismalarinin yapilmasi

v" Ana uygulama sonrasi elde edilen gecerlik, giivenirlik ve madde analizi degerleri ile dlgegin dzgiin
formuna iliskin degerlerin istatistiksel karsilastiriimasi

v’ Dilsel esdegerligin saglanmasi

v Karsilastirilmalar sonrasi olusan sonuclari dikkate alarak uyarlanan dlgege son halinin verilmesi
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Oncelikle Matematiksel Gelisim inang Olcegi'ni gelistiren arastirmaci Linda Platas’den 6lgegin
Turkceye cevrilerek, gegerlik ve glvenirlik galismasinin yapilabilmesi igin gerekli izin alinmistir. Daha
sonra calisma kapsaminda orijinal dlcek formu Tiirkge ve ingilizceyi cok iyi diizeyde bilen ve egitim
alaninda calismalar yapmis, egitim bilimleri alan yazina yatkin ingilizce dil uzmani 3 ayri kisi tarafindan
birbirinden bagimsiz olarak Tiirkceye cevrilmis daha sonra ortak bir Turkge form olusturulmustur. Daha
sonra geri-geviri sirecini tamamlamak igin, bu ortak form da farkh t¢ dil uzmanina génderilerek olgcegin
ingilizceye geri cevirisi yapilmistir. Olgegin orijinal hali ile ingilizceye gevrilen formlar incelenmis ve
gerekli dizeltmeler yapilmistir. Ceviri islemleri tamamlandiktan sonra olgegin gecerligi icin cesitli
Universitelerde gorev yapan bes alan uzmaninin gorisi alinmistir. Bes uzmandan &lgekte yer alan her bir
soruyu uygun olup olmadigi (1=uygun degil, 2= dizeltilebilir, 3= uygun) agisindan degerlendirilmeleri
istenmistir. Uzman gordisleri teker teker incelenip, gelen geri bildirimler ve agiklamalar dogrultusunda
gerekli dizeltmeler yapilarak uygulamaya gecilmistir. Boylece, gecerlik ve givenirlik calismalarina
baslamadan 6nce Matematiksel Gelisim inang Olgegi’nin Tiirkge formu ile ingilizce formu arasindaki
tutarhlik belirlenmis ve gorinis gecerligi saglanmistir.

Olgegin Tiirkce formunun yapi gecerliligini incelemek icin agimlayici faktér analizi kullanilmistir.
Bunun yaninda, agimlayici faktér analizi sonucunda olusan yapinin ne kadar uygun oldugunu belirlemek
icin Dogrulayici Faktér Analizi (DFA) da uygulanmustir. DFA igin LISREL 8.7 programi kullaniimistir. Olcegin
genel olarak giivenirligini belirlemek igin Cronbach alpha giivenirlik analizi yapilmistir. Test-tekrar test
glivenirligi calismasi icin Matematiksel Gelisim inang Olgegi, ilk uygulanmasindan dért hafta sonra
tesadift 6rnekleme yontemiyle 120 6gretmene ikinci uygulama yapilmistir. Testin zamana bagh kararh
olciimler verip vermedigini degerlendirmek amaciyla test-tekrar test korelasyonu hesaplanmistir.

Bulgular

Arastirmaya ait bulgular iki bdlimde verilmistir.

Matematiksel Gelisim inang Olgegi’nin Gegerlik Calismasi

Oncelikle 253 kisilik gruba uygulanan veriler Gizerinden A¢imlayici Faktér Analizi (AFA) yapilmistir.
AFA vyapilirken Mahallanobis uzakliklari (p=.05, ss=40) ve toplam puanlara iliskin z = (-3.00, 3.00)
degerleri arasindaki veriler dikkate alinmis ve 50 veri bu kriterlerin haricinde kalmasi nedeniyle calisma
disinda tutularak 203 kisilik grup ile galismaya devam edilmistir. Verilerin faktér analizine uygun olmasi
icin KMO degerinin .70‘den buyik olmasi ve Barlett testinin ise anlamli g¢ikmasi gerekmektedir
(Biylikdztiirk, 2013). Matematiksel Gelisim inang Olgegi’ne iliskin verilerin Kaiser-Meyer-Olkin degeri
.86, Bartlett's Test of Sphericity degeri p=.05"den kii¢lik ¢ikmasi nedeniyle faktdr analizine uygun oldugu
tespit edilmistir. Bununla birlikte maddeler arasi korelasyon degerleri .80’in altinda bulunmus ve ¢oklu
baglanti sorunun olmadigi gérilmustar.

AFA’nde 203 birey lzerinden yapilan dondiridlmemis ve binisik maddelerin gikarilmasi sonrasinda
yapilan islemler sonrasinda madde yiik degerlerinin ¢ok fazla degismedigi gozlemlenmistir (.32 ile .89
arasinda degerler almistir). AFA sonuglarina gore 6lgegin dondirilmemis islemde 13, déndirilmis
islemde 11 faktorli bir yapida oldugu goérilmistiir. Ayrica déndirilmemis islemde toplam varyansi
actklama orani %49.50 iken, rotasyonlu islemde ise %53.20 oldugu ortaya cikmistir. Ortaya ¢ikan bu
sonuglar, uzman gorisu ile desteklenerek AFA sonuglarinin 6lgegin orijinal dort faktoérld yapisina uyum
saglamadigini gostermistir. Bu sebeplerden dolayr dogrulayici faktér analizi (DFA) yapilmasina karar
verilmistir.

Olgiilen bir yapinin gecerliliginin kaniti olarak gosterilebilen dogrulayici faktér analizi (DFA),
Matematik 6gretiminin yas uygunlugu, Matematiksel bilgi Gretiminin sinif odagi, Okul 6ncesi egitimin
baslica amaci olarak matematiksel gelisim, Matematik egitimindeki gliven olmak Uzere dort faktorla
modeli ile yapilandirilarak ve LISREL paket programinda yapilmistir. 40 maddelik Matematiksel Gelisim
inang Olcegi’'nde maddelerin faktdr yiik degerleri .30’dan biyiik ¢cikmis ve RMSEA, NFI, IFl, GFI ve AGFI
degerleri Tablo 3’de verilmistir.
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DFA ile 6lgme modelinin veri icin kabul edilebilir diizeyde uyum sagladigi Artan Uyum Endeksi
(Incremental Fit Index; IFl) .90, Normlastirilmis Uyum Endeksi (Normedit Fit Index; NFI) 2.90, iyilik
Uyum indeksi (Goodness of Fit Index, GFl) 2.90, Diizenlenmis lyilik Uyum indeksi (Adjusted Goodness of
Fit Index, AGFI) 2.90 kosullar dikkate alinarak kabul edilebilir (Brown, 2006, Hu & Bentler, 1999).

Bununla birlikte Yaklasik Hatalarin Ortalama Karekoki (Root Mean Square Error of Approximation,
RMSEA) <.09 ve (Buyukoztiirk, 2007, s.112) ve ayrica Ki-kare (x?) degerinin serbestlik derecesine (SD)
bélinmesiyle elde edilen degerin (x%/SD deger) 3.00’Un altinda ¢ikmasi mikemmel uyuma isaret
etmektedir (Kline, 2005).

Tablo 2.

Dogrulayici Faktér Analizi Sonrasindaki Bazi Dederler.

Degerler x> SD x2/SD RMSEA NFI IFI GFI AGFI
40 Madde 1832 719 2.55 .08 .92 .93 .94 .91

Matematiksel Gelisim inang Olcegi’'nin, Tablo 2’de gosterilen DFA sonrasinda 40 maddelik formunda
xz/SD degerinin 2.55 < 5.00, RMSEA degerinin .08<.90, NFI degerinin .92 >.90, IFl degerinin .93 >.90, GFI
degerinin .94 >.90 ve AGFI degerinin .91 >.90 olmasi model veri uyumunun kabul edilebilir oldugunu
gostermektedir. Ayrica Yol (path) diyagrami Sekil 1’de verilmistir. Yol diyagraminda Matematiksel bilgi
Uretiminin sinif odagi (LI), Matematik 6gretiminin yas uygunlugu (AA), Okul 6ncesi egitimin baslica amaci
olarak matematiksel gelisim (MDPC) ve Matematik egitimindeki gliven (Cl) faktorleri ve faktorlere
ylklenen maddeler ve madde yiik degerleri yer almaktadir.

DFA sonuglari Matematiksel Gelisim inang Olcegi’nin dért faktérlii bir yapiya sahip oldugunu
gdstermektedir. Olgegin orijinalinde yer alan faktorler ve maddeler su sekildedir: Matematik 6gretiminin
yas uygunlugu faktord (2, 3, 4, 15, 22, 29, 31, 35, 37, 39); Matematiksel bilgi tGretiminin sinif odagi
faktord (6, 8, 10, 13, 18, 19, 23, 25, 32, 33, 36, 38); Okul 6ncesi egitimin baslica amaci olarak
matematiksel gelisim faktori (1, 7, 9, 12, 16, 20, 26, 28); Matematik egitimindeki glven faktori (5, 11,
14, 17, 21, 24, 27, 30, 34, 40). Olcegin uyarlama ¢alismasi sonucunda da dlcekte yer alan maddeler ve
faktorler orijinali ile birebir ayni bulunmustur. Bu dogrultuda da o6lgekte yer alan hicbir maddenin
cikarilmasina ve yer degistirilmesine gerek kalmamistir. Tum bu sonuglardan yola ¢ikarak Matematiksel
Gelisim inang Olgegi’nin Tiirk kiiltiiriine uyarlanmasinin yapilabilecegi gdrilmistir.

Matematiksel Gelisim inang Olgegi’nin Giivenirlik Calismasi

Matematiksel Gelisim inang Olgegi’nin giivenirligini belirlemek amaciyla Cronbach alfa i¢ tutarlik
katsayisi ve test tekrar—test giivenirlik katsayisi hesaplanmistir. Olgegin giivenirligine iliskin &nemli
kanitlardan biri olarak gériilen ve ig tutarlilik katsayisi olarak da bilinen Ozdamar’a (2007) gére .80’den
bilylk olmasi durumunda 6lgegin yiksek derecede giivenilir oldugunu gosteren Cronbach a katsayisi .86
bulunmustur ki bu da Matematiksel Gelisim inang Olcegi’nin giivenilir oldugunu gdstermistir. Tablo 3'de
gorildigi gibi, olcegin alt faktorlerine iliskin Cronbach a katsayilarinin da .80’den biyik oldugu
gozlemlenmistir.

Tablo 3.

Matematiksel Gelisim inang Olgedi’nin Alt Faktérlerine lliskin Giivenirlik Kanitlari.

Alt faktorler Cronbach Alfa Katsayisi
Matematik 6gretiminin yas uygunlugu .88

Matematiksel bilgi Giretiminin sinif odagi .86

Okul 6ncesi egitimin baslica amaci olarak matematiksel gelisim .82

Matematik egitimindeki giiven .84
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Olgegin giivenirliginin bir baska kaniti olarak gosterilebilecek kararlilik 6zelliginin incelenmesini
amaglayan test tekrar test yontemi de incelenmistir. Calisma grubuna uyarlama amaci ile yapilan
uygulamanin ardindan doért hafta sonunda tesadifi 6rnekleme ydntemiyle 120 6gretmene ikinci
uygulama yapilmistir. Tablo 4’de goruldiigi gibi, uygulama sonunda 6lgekler icin p=.05 diizeyinde ylksek
diizeyde (r=.87) anlamli bir iliski bulunmustur.

Tablo 4.

Matematiksel Gelisim inang¢ Olgcedi’ne ilisin Test-Tekrar-Test Giivenirlik Katsayilari.

Alt faktorler Korelasyon
Uyarlama Uygulamasi - ikinci Uygulama .87*

Sonug ve Oneriler

Bu calismanin amaci Platas (2015) tarafindan gelistirilen okul dncesi 6gretmenlerinin matematiksel
gelisimi hakkindaki inanglarini degerlendirme &lcegini Tirkceye uyarlamaktir. Olgegin orijinal hali 40
maddeden olugmaktadir. Bu galisma sonucunda, 6lgegin orijinal halindeki madde sayisi korunmustur.
Dolayisiyla 6lgegin Tiirkce formu 40 madde olarak belirlenmistir. Olgegin yapi gegerligi agimlayici faktér
analizi ile belirlenmistir. Orijinal 6lgek ve uyarlama sonucu olusan 6lgek dort faktérden olugsmaktadir.
Olgegin glivenirligi igin her bir faktdriin Cronbach Alfa giivenirlik katsayilari hesaplanmis ve .88, .86, .82,
.84 olarak bulunmustur. Olgegin genel Cronbach Alfa giivenirlik katsayi degeri ise .86 olarak bulunmus ve
bu glivenirlik katsayilari 6lgegin giivenirligi icin yeterli bulunmustur. Testin zamana bagli tutarh élglimler
verip vermedigini belirlemek icin yapilan test tekrar test analiz sonuglari glivenirlik katsayilarinin yiiksek
oldugu ortaya konulmustur. Givenirlik ve gegerlik ¢alismasi sonucunda elde edilen bulgular, dlgegin
orijinal halinde oldugu gibi 40 maddelik Tirkce formunun Turkiye kosullarinda kullaniimaya uygun, dilsel
esdegerlige sahip, gecerli ve glivenilir bir 6lgek oldugunu gostermektedir.

Bu calismada Tiirkceye uyarlanan Matematiksel Gelisim inang Olgegi, okul &ncesi dgretmen ve
o6gretmen adaylarinin matematik O6grenme-6gretme siresine yonelik inanglarinin belirlenmesinde
glvenilir bir sekilde kullanilabilir.

Bu calismada uyarlanan Matematiksel Gelisim inang Olgegi ile dgretmenlerin inanglarinin hangi
faktorlerde glgli ve zayif oldugu belirlenebilir ve bu kapsamda zayif olan faktorleri guglendirmeye
yonelik gelistirici ve diizenleyici calismalar planlanabilir. Olgeklerden elde edilen puanlar bireyin kendisi
tarafindan raporlanan subjektif yanitlar oldugu icin, 6gretmenlerin inanglari hakkinda daha objektif
sonuglar alabilmek icin Turkge gecerlilik ve glvenirligi saglanan 6lgegin kullanildigi arastirmalarda da
olcekten elde edilen puanlarin gegerliligini arttirmak icin gozlem ve goérismeler yapilarak c¢oklu
degerlendirme araglarindan elde edilen veriler degerlendirilebilir.

Bilgilendirme

Bu ¢alisma, ilk yazarin, ikinci yazar yonetiminde hazirladigi yiiksek lisans tezinin bir kismidir.
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