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ABSTRACT

The aim of this study is to adapt the Survey of Pedagogical Content Knowledge in Early Childhood
Mathematics, developed by Smith (1998), to Turkish. The need for a scale investigating the
pedagogical content knowledge of teachers in the field of early childhood education ensures the
relevance of the current study. After the translation stage of the Turkish form, it was applied to
80 preschool teachers and 110 preschool teacher candidates; a total of 190 people. Statistical
analysis of the data obtained in the study was completed with SPSS 20.0, LISREL 8.8 and Excel
programs. To determine the fit of the applied scale to the original structure and to test the
validity of the structure, confirmatory factor analysis was used. To determine the validity of the
scale in terms of internal consistency, the Kuder Richardson-20 Reliability Coefficient was
calculated. The KR-20 reliability coefficient for the applied scale was found to be 0.71. The results
indicated that the Turkish adaptation of the scale was comprised of sub-factors like the original
scale, the data obtained from teachers in the research fit with the six-factors model, the internal
consistency coefficients of the factors of the scale were sufficient and the scale served its
purpose.
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OKUL ONCESi MATEMATIGINDE PEDAGOJiK ALAN BiLGiSi
OLCEGININ TURKCEYE UYARLAMA CALISMASI

0z

Bu calismanin amaci, Smith (1998) tarafindan Geogia State Universitesinde gelistirilmis olan Okul
Oncesi Matematiginde Pedagojik Alan Bilgisi Olgegini Tiirkceye uyarlamaktir. Okul ©ncesi
ogretmenligi alaninda 6gretmen ve 6gretmen adaylarinin pedagojik alan bilgilerini inceleyen bir
olgege duyulan ihtiyaci karsilayabilmek amaciyla bdyle bir calisma yapilmasi uygun gérilmustir.
Tirkge form ceviri asamalarindan sonra 80 okul dncesi 6gretmeni ve 110 okul 6ncesi 6gretmen
adayi olmak Uzere toplam 190 kisiye uygulanmistir. Arastirmadan elde edilen verilerin istatistiksel
¢bziimlemeleri igin SPSS 20.00, LISREL 8.80 ve Excel paket programlar kullanilarak yapilmistir.
Uyarlanan 6lgme aracinin orijinal yapiyla gosterdigi uyumu ortaya koymak ve yapi gegerligini test
etmek icin dogrulayici faktdor analizi kullanilmistir. i¢ tutarlik anlaminda &lgme aracin
givenilirligini belirlemede Kuder Richardson-20 Guvenirlik Katsayisi hesaplanmistir. Uyarlanan
olgegin genelinin Cronbach Alfa degeri 0,71 olarak bulunmustur. Yapilan analizler sonucunda,
Tirkce'ye uyarlanan 6lgegin orijinal olgekte oldugu gibi alti boyuttan olustugu, alti boyutlu
modelin arastirmaya katilan 6gretmen ve 6gretmen adaylarindan elde edilen verilere uyumlu
oldugu, 6lcegin boyutlarinin i¢ tutarhk katsayilarinin yeterli diizeyde oldugu ve 6lgegin amacina
hizmet ettigi anlasiimistir.

Anahtar Kelimeler: Pedagojik alan bilgisi, okul 6ncesi, matematik egitimi.
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INTRODUCTION

It is generally accepted that mathematics is a consecutive, agglomerative and systematic field of knowledge.
Each concept in mathematics is related to previous concepts and if concepts are not understood at lower levels
it is not possible to understand concepts at higher levels. The lowest level concepts in mathematics are learned
in the preschool period. The term “preschool”, also called the “Early Childhood Education”, comprises the years
from a child’s birth to the day they begin primary school (Oguzkan & Oral, 2002). As a result, if the preschool
period is considered a preparatory period for school life, the mathematical experiences gained by children in
this period may have a very significant effect on mathematical learning in future years. In the early childhood
period, pupils move toward concrete operational stage from the pre-operational stage, and knowing how to
teach mathematical concepts to children in this period is crucial. Naturally, in this regard very important
responsibilities fall to preschool teachers. In USA, a joint position statement reported by the National Council of
Teachers of Mathematics (NCTM) and the National Association for the Education of Young Children (NAEYC)
stated that high standard, challenging, intriguing and accessible mathematical education, given to children
from 3 to 6 years of age, should form a reliable infrastructure for mathematical learning in the future
(NAEYC/NCTM, 2002). To ensure this expectation is met, this report provided ten recommendations for
teachers and other key professionals for high-quality mathematical education to be taught to children from 3
to 6 years of age. These items were:
e Teachers should support the use of mathematics to increase the natural interest of children in
mathematics and their use of it to understand physical and social worlds
e Teachers should enhance the children’s experience depending on individual learning strategies of
children
e Teachers should note the cognitive, linguistic, social, physical and emotional development of children
in developing mathematics programs and teaching
e Teachers should organise activities to develop skills related to mathematical concepts, in addition to
problem solving, critical thinking and reasoning
e Teachers should remain consistent with the order of key mathematical concepts and their
relationships during the teaching program
e Teachers should ensure the students are within deep and constant interaction with basic
mathematical concepts.
e Mathematics should be integrated with other activities and other activities should be integrated with
mathematics
e Teachers should ensure sufficient time and material, and organize activities that allow children to
eagerly discover mathematical concepts and play games
e  Teachers should use appropriate approaches from a variety of learning approaches and should actively
introduce mathematical concepts and methods
e Teachers should support learning through continuous evaluation of mathematical knowledge, skills

and strategies of all students (NAEYC/NCTM, 2002, p.3).
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To comply with the items mentioned above, and as a result ensure children receive high quality mathematical
education, teachers need to have a good degree of pedagogical content knowledge (PCK). According to
Schulman (1986) pedagogical content knowledge

. “includes the most useful forms of representation of those ideas, the most powerful analogies,
illustrations, examples, explanations, and demonstrations. In a word, the ways of representing and formulating
the subject that make it comprehensible to others... [It] also includes an understanding of what makes the
learning of specific concepts easy or difficult: the conceptions and preconceptions that students of different

ages and backgrounds bring with them to the learning. (p.9)”

Teachers with good PCK focus on the students thoughts/understanding, make explanations appropriate for the
cognitive level of the students, ensure the student’s needs are met with examples, analogies or multiple
learning strategies (Smith & Neale, 1989, Rovegno, 1992) and present the content more correctly
(Gudmundsdottir, 1990; Wilson & Winwberg, 1989). The PCK concept ensures a transformation and a tight
interaction between the teacher’s content knowledge and pedagogical knowledge. PCK comprises knowledge
of the topic headings, how the problems and results are organized, shown and adapted to the interest and

skills of the students and how it is presented for teaching (Clermont, Krajcik & Borko, 1993).

Many researchers in Turkey have developed a scale for pedagogical content knowledge (Aksu, Metin and
Konyalioglu, 2014; Kartal, Kartal and Uluay, 2016). Though there are not many studies in Turkey related to
pedagogical content knowledge for mathematical teaching by preschool teachers and pre-service teachers,
different studies have been completed. For instance, Preschool Mathematical Pedagogical Content Knowledge
Interview developed by McCray and Chen (2012) was adapted in Turkish by Parpucu and Erdogan (2017). Smith
(1998) developed a 15 item scale called the Survey of Pedagogical Content Knowledge in Early Childhood
Mathematics (SPCKECM) in a study to determine the pedagogical content knowledge of preschool teachers. To
support this study the researchers tested the reliability of the scale with a new sample two years later. Later
this scale was used to research the correlation between pedagogical content knowledge and mathematical
attitudes. Smith (2000) found that teachers with high pedagogical content knowledge displayed positive

attitude towards mathematics and at the same time were found to have low levels of mathematical anxiety.

Lee (2010) researched pedagogical content knowledge of mathematics in 81 preschool teachers. This study
used the scale developed by Smith (1998, 2000). Analysis was completed on the 6 sub-factors (number factor,
pattern, ordering factor, shape factor, spatial sense factor and comparison factor) determined by Smith (1998,
2000). According to the researcher’s findings, when participants were compared according to the areas of
mathematical pedagogical content knowledge, the highest scores were obtained for the “number sense”
factor. Additionally the demographics of the teachers (teaching experience and educational level) had a

significant effect on the mathematical pedagogical content knowledge. Novice teachers had lower pedagogical
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content knowledge than teachers with 10 year experiences. At the same time teachers with doctoral degrees
were found to have higher pedagogical content knowledge scores compared to teachers with graduate or

masters level degrees.

A study by inan (2010) initially checked knowledge related to cognitive processing skills of 4th grade teachers
candidates for preschool teaching and later examined their pedagogical content knowledge. The researchers
found that the preschool teacher candidates displayed a general success of 40% in terms of knowledge related
to cognitive processing skills. Additionally they found a coherent correlation between cognitive processing skills

knowledge and pedagogical content knowledge of teachers.

In Turkey, there is a few studies (inan, 2010; Parpucu and Erdogan, 2017) on investigation of the pedagogical
content knowledge of preschool teachers and teacher candidates. As a result, the study aimed to determine
the reliability and validity of the scale under Turkish conditions, to fulfil the requirement to determine

pedagogical content knowledge related to preschool mathematics.

METHOD

Participants

This study aiming to test the reliability and validity of the Turkish adaptation of the Survey of Pedagogical
Content Knowledge in Early Childhood Mathematics was completed during the 2015-2016 educational year.
The study was run with a total of 190 individuals; 80 preschool teachers working at preschools in different
provinces and 110 teacher candidates studying at different universities. While Blylikoztirk (2002), Kline (2016)
and Nunually (1978) recommended the ideal sample size in factor analysis should be at least 10 times of the
number of items, other authors such as De Wellis (2003), Erkus, (2012), MacCallum, Widaman, Zhang and Hong
(1999) and Tavsancil (2002) suggested the ideal sampling should be at least between 5 and 10 times of number
of items in scale. Thus, sample size suits the above mentioned criteria. In addition to this, applicability of the
scale for both teachers and teachers’ candidates was examined by looking at the relationship between these

two groups of teachers.

The Survey of Pedagogical Content Knowledge in Early Childhood Mathematics is a scale developed by
researcher Dr. Katherina Smith at Georgia State University in 1998 to correctly determine the pedagogical
content knowledge for mathematics teaching of preschool teachers. The Turkish title is “Okul Oncesi
Matematik Egitimi Pedagojik Alan Bilgisi Olcegi (OMPAB)”. The scale comprises 15 multiple choice items. Each
item has three choices, one correct and two incorrect. For each correct item on the scale 1 score is given, while
0 scores are given for incorrect answers. In total a teacher may obtain 15 scores at most from the scale. The 15
items on the scale describe a variety of mathematical circumstances related to teaching mathematics at

preschool level. The scale has a good level of reliability with 0.70. This scale has also been used by researchers
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in different countries (Esen, Ozgeldi & Haser, 2012; Goldrine, Estrella, Olfos & Serrano, 2015; Lee, 2010). The
study by Esen, Ozgeldi and Haser (2012) adapted the scale developed by Smith (1998, 2000) to Turkish.
However, the reliability and validity studies of the scale were not completed; it was merely translated from

English to Turkish.

The study by Lee (2010) stated the reason for using the SPCKECM scale as it “being the only scale to measure
mathematic education pedagogical content knowledge of preschool teachers found in EBSCO, a database

scanning a broad range of social sciences” (p.32).

The SPCKECM scale developed by Smith in 1998 was reapplied on 400 preschool teachers in 2000 and the
validity and reliability study identified this scale as having a good level of reliability (Cronbach’s alpha = 0.70)
and being valid. At the same time Smith applied confirmatory factor analysis to the SPCKECM scale and
attempted to redefine the mathematical content dimensions of the scale and found similar results. The results
of the factor analysis found 6 dimensions of mathematical knowledge in accordance with NCTM (2000)
standards: number concept, patterns, ordering, shapes, spatial and comparison. The explanations of the factors

are given below:

Number Sense: This is related to skills in comparing quantities by one-to-one matching of similar objects or
object groups (Kennedy & Tipps, 2000). Counting is coordination of number words with concrete physical
objects. Additionally it is close related to the fact that though the spatial ordering of the objects counted, or
distributed, may vary, the amount will remain the same. In total 3 items on the scale are used to measure the

number sense dimension.

Patterns: The items belonging to this dimension comprise the differentiation, description, and analysis of
pattern types, and estimation of simple patterns. This develops by instinctual learning using counting and
characteristics of processing (NCTM, 2000). A total of 4 items on the scale are used to assess the patterns

dimension.

Ordering: Ordering is arranging objects in order according to qualities or properties. For example, children may
order objects from roughest to smoothest surface, largest to smallest or lightest to darkest. A total of 2 items

on the scale are used to assess the ordering dimension.

Shapes: The items for this dimension are related to recognition and naming of taught geometric shapes and

concepts. A total of 2 items on the scale are used to measure the shapes dimension.

Spatial Sense: This dimension comprises items related to perception skills about the relationships of objects
with global locations (Kennedy & Tipps, 2000). A total of 3 items on the scale are used to assess the spatial

sense dimension.
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Comparisons: This factor is closely related to determining whether two objects or object groups are the same
or different based on qualitative and quantitative properties. A total of 3 items on the scale are used to

measure the comparison dimension.

Table 1 shows the loadings for the original scale. The total variance for the 6 dimensions comprising the scale is

58%.

Table 1. Factor Loadings for Explanatory Analysis Based on n=400

Iltem Number Factors
Number Sense  Patterns Ordering Shapes Spatial Sense  Comparisons
10 797
05 739
12 .580
15 .743
13 .695
08 .661
14 .828
01 .793
07 .755
09 .649
04 .667
11 .654
03 490 477
02 .768
06 .405 .456
Note: According to the Varimax with Kaiser Normalization Rotation Method.

Turkish translation of the SPCKECM

During adaptation studies, initially we communicated with Dr. Smith by e-mail and received permission to apply
the scale in Turkey to preschool teachers at state schools and teacher candidates. For Turkish participants to
use the scale, which was originally formulated in English, three researchers with native language Turkish
translated the scale from English to Turkish. One of the translators had completed their doctorate in England in
the field of mathematical education. Another had completed a doctorate in the English translation and
interpretation department and the last translator was continuing doctoral education in America in preschool
teaching. The next stage was translation of the Turkish version of the scale into English by three teaching staff
at the same university who were English experts. The English to Turkish and Turkish to English scale items were
compared. Then to test the comprehensibility of the scale items, an academic in the preschool field and 10
preschool teachers working at state schools completed the scale. After this application, the scale items were

reorganized and it was prepared for the validity and reliability study.

Data Analysis

The data obtained in the research were statistically analyzed using SPSS 20.0, LISREL 8.8 and Excel programs. To
determine the fit of the adapted scale to the structure of the original and to test the structural validity,
confirmatory factor analysis was used. As the data from the adapted scale are scores of either 1-0, the Kuder

Richardson-20 Reliability Coefficient was calculated to determine the reliability of the scale in terms of internal
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consistency. The Kuder-Richardson formula may be applied to tests that only give scores to correctly answered
items, and give no scores for incorrect answers or unanswered items (Crocker & Algina, 1986). During analysis

of data, a significance confidence level of at least 0.05 was used.
RESULTS AND DISCUSSION
Structural Validity of the Scale

To determine the structural validity of the OMPAB, confirmatory factor analysis was applied with the LISREL 8.8
statistical program. Confirmatory factor analysis is a very suitable approach for analysis of data obtained in the
stages of adaptation of a scale with previous validity and reliability studies developed for a different culture
(Yilmaz & Celik, 2009). In this study, the path diagram resulting from confirmatory factor analysis of the OMPAB
scale obtained goodness-of-fit criteria and these findings were interpreted. As the scale provides scores as 1-0,

a tetracoric correlation matrix and asymptotic covariance matrix were calculated and analysed.

For model undergoing confirmatory data analysis, the xz/df, RMSEA and CFIl, GFI, AGFI, SRMR and NNFI
statistical fit criteria were used. In general for fit indices, the GFI, CFl, NFI, RFl and IFl are > .90, while RMSEA

and SRMR are < .05 (Hu & Bentler, 1999). The analysis results are given in Table 2 and Figure 1.

Table 2. Goodness Of Fit Indexes Obtained From The Results Of Confirmatory Factor Analyses

Fit indexes Values Limit Values Fit

X’ .95

df 75

X*/df .01 <5.00 Good
p 1.00 0.05< p<1.00 Good
RMSEA .00 <0.08 Perfect
SRMR .04 <0.05 Perfect
GFI .96 >0.90 Perfect
AGFI .94 20.90 Perfect
CFI .99 20.90 Perfect
NNFI 1.04 >0.90 Good

Note: Limit values: Cokluk, O., Sekercioglu, G. and Biyukoztiirk, S. (2010).

The degree of freedom (N2 /df) of the theoretical chi square value was examined. If the X /df ratio is below 3 it
indicates perfect fit, while below 5 indicates moderate fit (Kline, 2016). When the analysis is examined, the
value determined appears to be below the cut-off score (X /df =0.01). Normally while this value is viewed as
appropriate between 0.1 and 3.0 (Hayduck, 1987), below 2.0 it is accepted as good fit (Seyal, Rahman & Rahim,
2002).
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In these terms, the model appears to show good fit. When one of the fit indices of RMSEA is investigated, the

very good value of 0.00 was obtained. An RMSEA of less than 0.05 is perfect and lower than 0.08 indicates good

fit (Joreskob & Sorbom, 1993), while values below 0.10 indicate weak fit. This situation shows there was very

good fit between the fit index data and the model. When the other fit indices are investigated (AGFI, GFI, NNFI

and SRMR), the values were at acceptable levels. The NNFI (non-normed fit index) may fall outside the 0-1

interval depending on the sample (Kline, 2016).
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Figure 1. The path diagram of OMPAB scale according to confirmatory factor analyses

The data for the fit indices shown in Table 2 and Figure 1 reveal that the 6-factors model shows good fit.

Reliability of the Scale

To determine the reliability of the scale, as the data are given scores as 1-0 the Kuder Richardson 20 (KR,)

reliability coefficient was calculated. KR, can be used when the items are classified as a true or false (Miller,

Lovler & Mclntire, 2013). The KRy, reliability coefficient was calculated separately for the six sub-dimensions

and total scores. The analysis results are shown in Table 3.
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Table 3. Reliability Coefficients of KR-20

Sub-factors KR -20 Number of items
Number Sense 0,77 3

Patterns 0,70 3

Ordering 0,68 2

Shapes 0,64 2

Spatial Sense 0,67 3

Comparisons 0,69 2

Total 0,71 15

The reliability coefficient for the whole scale was found to be 0.71 in this study. The KR-20 reliability coefficient
for the original scale in general was 0.70. When this value is noted, it may be said that the internal

consistencies for the sub scales and whole scale are within acceptable limits (De Vellis, 2003).

The Turkish version of the scale (OMPAB) was conducted with two different groups. Therefore, the correlation
of the scores between the two different groups was examined. The scale of OMPAB was conducted with 80
preschool teachers working at preschools and 110 teacher candidates. 80 preschool teachers and 80 teacher
candidates were randomly selected and the correlation scores of two groups was calculated. The correlation
coefficient was found as 0.83. The correlation coefficient is r and 0.5 <r < 0.9 indicates a positive relationship
between values. This result also shows that scale can be used in a reliable way for teachers as well as student

teachers.
CONCLUSION AND RECOMMENDATIONS

This research translated the Survey of Pedagogical Content Knowledge in Early Childhood Mathematics to
Turkish and determined the validity and reliability analyses of the Turkish version of the scale (OMPAB). To
determine the fit of the scale to the original structure and to test the structural validity, confirmatory factor
analysis was used. To determine the reliability in terms of internal consistency of the scale, the Kuder
Richardson-20 reliability coefficient was calculated. The KR-20 reliability coefficient for the adapted scale was

0.71 in general. This value is very close to the internal consistency reliability of the original scale.

When the fit values obtained from confirmatory factor analysis results (Xz/df =0.01, GFI=0.96, AGFI=0.94,
CFI=0.99, NNFI=1.04, RMSEA=0.00, SRMR=0.04) are investigated, it appears the fit indices show good fit with

the original model.

In conclusion, the Turkish adaptation OMPAB comprises six dimensions, similar to the original scale, with the
data obtained from teachers and teaching candidates having good fit with the six factors model, the internal
consistency coefficients of the dimensions of the scale are at sufficient levels and the scale serves its purpose.
Six factors such as number sense, pattern, ordering, shapes, spatial sense, and comparison were named as if

they were on the original scale. It was also found that the same items were placed in the same factors as
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original one. When these results are noted, the Turkish adaptation OMPAB may be used to assess the
mathematical education pedagogical content knowledge of preschool teachers and teaching candidates. It is
considered that the results obtained from use of the adapted scale will contribute to evidence of its validity
and reliability. New validity and reliability studies may be completed using the OMPAB for different sample

populations.
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GENISLETiLMiS OZET
Giris

Okul 6ncesi doneminin egitim-6gretim hayatina bir hazirlik dénemi oldugu gergegi dikkate alinirsa, gcocuklarin
bu dénemde edindikleri matematik deneyimlerinin ilerleyen yillardaki matematik 6grenmeleri lizerine 6nemli
bir etki yapacagl s6z konusu olacaktir. Erken ¢ocukluk doneminde ¢ocuklar islem 6ncesi donemden somut
islemler dénemine dogru ilerledikleri icin bu donemde matematik kavramlarinin gocuklara nasil 6gretileceginin
bilinmesi 6nemli bir konudur. Dogal olarak bu durumda en 6nemli goérev okul 6ncesi 6gretmenlerine
dismektedir. Yuksek nitelikte matematik egitimi saglayabilmek icin 6gretmenlerin iyi derecede pedagojik alan
bilgilerine  (PAB) sahip olmalar  gerekir. lyi bir PAB’a sahip 6gretmenler, &grencilerin
distinmelerine/anlamalarina odaklanmakta, 6grencilerin bilissel seviyelerine uygun agiklamalar yapmakta,
ornekler, mecazlar veya birgok 6gretim stratejileri ile 6grenci ihtiyaglarina cevap vererek (Smith & Neale, 1989,
Rovegno, 1992) igerigi daha dogru sunmaktadirlar (Gudmundsdottir, 1990; Wilson ve Winwberg, 1989). PAB
kavrami 6gretmenin sahip oldugu alan bilgisi ve pedagojik bilgisi arasinda bir donlisim ve siki bir etkilesim
saglamaktadir. PAB, 6gretmenlere belirli konu alani basliklarinin, problemlerin ve sonuglarin nasil organize
edildigi, gosterildigi ve 6grencilerin gesitli ilgi ve yeteneklerine adapte edildigi ve 6gretim icin nasil sunuldugu
hakkinda bilgiler saglar (Clermont, Krajcik ve Borko, 1993). Okul 6ncesi 6gretmenlerinin ve 6gretmen aday-
larinin matematik egitimine yonelik Pedagojik Alan Bilgisine iliskin ¢ok fazla olmasa da farkh calismalar
yapilmistir. Smith (1998), ¢alismasinda okul 6ncesi 6gretmenlerinin pedagojik alan bilgilerini belirleyebilmek
icin 15 maddelik The Survey of Pedagogical Content Knowledge in Early Childhood Mathematics (SPCKECM)
isimli bir 6lgek gelistirmistir. Arastirmaci bu ¢alismasini destekleyebilmek igin iki yil sonra yeni bir 6rneklem ile
Olceginin glvenirligini tekrar test etmistir. Daha sonra bu oOlcegi kullanarak 6gretmelerin pedagojik alan bilgileri
ile matematik tutumlari arasindaki iliskiyi arastirmistir. Smith (2000), pedagojik alan bilgisi yuksek
O6gretmenlerin matematige karsi pozitif tutum sergilediklerini ve ayni zamanda matematik kaygilarinin dasik
seviyede olduklarini tespit etmistir. Calismada Smith (1998,2000) tarafindan gelistirilen olcek kullanilimistir.
Smith (1998,2000) tarafindan belirlenen 6 alt boyuta ( sayir boyutu, 6riinti boyutu, siralama boyutu, sekil
boyutu, uzamsal boyutu ve karsilastirma boyutu) gére analiz yapilmistir. Arastirmacinin bulgularina gore,
katilimcilar diger matematik pedagojik alan bilgisi alanlarina gore karsilastirildiginda, en yiksek puana “sayi

kavrami” boyutunda sahip olduklari gérilmastdr.

Gorildigu gibi okul 6ncesi dénemi pedagojik alan bilgisi arastirmalari oldukga sinirlidir. Ozellikle Tiirkiye’'de
okul 6ncesi 6gretmenligi alaninda 6gretmen ve 6gretmen adaylarinin pedagojik alan bilgilerini inceleyen bir
Olgege rastlaniimamistir. Bu nedenle calismada, pedagojik alan bilgisi Olgeginin okul dncesi matematiginde
ihtiyac duyulan gereksinimi karsilayabilecegi dusinilerek, olcegin Tirkiye kosullarinda gecerliliginin ve

glvenilirliginin belirlenmesi amaglanmistir.
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Yontem

Okul Oncesi Matematik Egitimi Pedagojik Alan Bilgisi Olceginin Tirkceye uyarlanarak gecerlilik ve
guvenilirliginin yapiimasinin amaglandigi bu ¢alisma, 2015-2016 egitim-6gretim yilinda gergeklestirilmistir.
Calisma, farkli illerin anaokullarinda galisan 80 okul 6ncesi 6gretmeni ve farkli Gniversitelerde 6grenim géren
110 o6gretmen adayi olmak Uzere toplam 190 kisi ile ylrGtilmustir. Arastirmadan elde edilen verilerin
istatistiksel ¢oziimlemeleri igin SPSS 20.00, LISREL 8.80 ve Excel paket programlari kullanilarak yapilmistir.
Uyarlanan 6lgme aracinin orijinal yapiyla gosterdigi uyumu ortaya koymak ve yapi gegerligini test etmek igin
dogrulayici faktor analizi kullaniimistir. Uyarlamasi yapilan 6lgme aracinin verileri 1-0 seklinde puanlandigi igin
Olgegin i¢ tutarlik anlaminda 6lgme aracin giivenilirligini belirlemede Kuder Richardson-20 Givenirlik Katsayisi

hesaplanmistir. Verilerin analiz edilmesinde en az .05 anlamlilik diizeyi benimsenmistir.
Bulgular

OMPAB o6lgeginin yapi gecerligini ortaya koymak amaciyla LISREL 8.80 istatistik programi ile Dogrulayici Faktor
Analizi uygulanmistir. Bu ¢alismada uyarlamasi yapilan OMPAB 6lgeginin dogrulayici faktér analizi sonucunda
path diyagrami, uyum iyiligi dlciitleri elde edilmis ve bu bulgular yorumlanmistir. Olcme araci 1-0 puanlandig
icin tetracoric korelasyon matrisi ve asymptotic covariance matrisi hesaplanarak analiz yapilmistir. Verilerin
analizi sonucunda dogrulanmaya c¢alisilan modeller igin xz/df, RMSEA ve CFI, GFI, AGFI, SRMR ve NNFI
istatistiksel uyum olgitleri olarak kullanilmistir. Uyum indekslerinde genelde oldugu gibi GFI, CFl, NFI, RFI ve IFI
icin > .90, RMSEA ve SRMR i¢in < .05 6lcit olarak alinmistir (Hu ve Bentler, 1999). Analiz sonucunda kuramsal ki
kare degerinin serbestlik derecesine oranina (Nz/df) bakilmigtir. Nz/df oraninin 3’'in altinda olmasi mikemmel
uyuma; 5’in altinda olmasi orta diizeyde uyuma karsilik gelmektedir (Kline, 2015). Yapilan analize bakildiginda
ise bu degerin belirtilen kesme noktasindan altinda oldugu (Nz/df=0,01) gorilmektedir. Bu agidan modelin iyi
uyum gosterdigi gorilmektedir. Analizde uyum indekslerinden biri olan RMSEA incelendiginde oldukga iyi
olarak kabul edilen 0,00 degeri elde edilmistir. RMSEA’nin 0,05’ten kiiglik olmasi milkemmel ve 0,08'den diisiik
olmasi iyi uyuma isaret ederken (Joreskob ve Sorbom, 1993), 0,10’dan dislk olmasi zayif uyuma isaret
etmektedir. Bu durumda elde edilen uyum indeksi verilerle model arasinda ¢ok iyi bir uyum oldugunu
gostermektedir. Diger uyum indeksleri de (AGFI, GFl, NNFI ve SRMR) incelendiginde elde edilen degerler kabul
edilebilir diizeydedir. NNFI (non-normed fit index) 6rnekleme dayali olarak 0-1 araliginin disina disebilir (Kline,
2015). Calismada tim o6lgegin glivenirlik katsayisi ise 0.71 olarak bulunmustur. Bu degerler dikkate alindiginda,

alt 6lgeklerin ve tiim 6lgegin i¢ tutarhhginin kabul edilebilir sinirlar icinde oldugu séylenebilir (De Vellis, 1991).
Tartisma ve Sonug

Ol¢me aracinin orijinal yapiyla gosterdigi uyumu ortaya koymak ve yapi gecerligini test etmek icin dogrulayici
faktér analizi kullanilmistir. Olgegin i¢ tutarlik anlaminda givenilirligini belirlemede Kuder Richardson-20
Guvenirlik Katsayisi hesaplanmistir. Uyarlanan 6lgegin genelinin Cronbach Alfa degeri 0,71 olarak bulunmustur.
Dogrulayici faktor analizi sonuglarindan elde edilen uyum degerleri (Xz/df =0.01, GFI=0.96, AGFI=0.94, CFI=0.99,
NNFI=1.04, RMSEA=0.00, SRMR=0.04) incelendiginde uyum indexi modelinin iyi uyum gosterdigi gérilmektedir.
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Sonug olarak Tirkgeye uyarlanan OMPAB’In orjinal 6lgekte oldugu gibi alti boyuttan olustugu, alti boyutlu
modelin arastirmaya katilan 6gretmen ve 6gretmen adaylarindan elde edilen verilere uyumlu oldugu, olgegin
boyutlarinin i¢ tutarlk katsayilarinin yeterli dizeyde oldugu ve 6lgegin amacina hizmet ettigi anlasiimistir. Bu
sonuglar dikkate alindiginda, okul dncesi 6gretmen ve 6gretmen adaylarinin matematik egitimi pedagojik alan
bilgilerinin 6l¢lilmesinde Tirkgeye uyarlanan OMPAB’in kullanilabilecegi anlasiimaktadir. Uyarlanan o&lgegin
kullanildigi arastirmalardan elde edilecek sonuglarin gegerlilik ve giivenilirlige ait kanitlarin desteklenmesine
katki saglayacagi diisinilmektedir. OMPAB’In farkli 6rneklemler ile yeniden gegerlilik ve glvenilirlik calismalari

yapilabilir.
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APPENDIX: The Turkish version of the scale (OMPAB)
Okul Oncesi Matematiginde Pedagojik Alan Bilgisi Olcegi

Asagidaki her bir soruya size gore en uygun cevabi isaretleyiniz.

Ornek: Birebir iliskilendirmeyi/Birebir esleme ilk kez anlatirken, cocuklara asagidaki
uygulamalardan hangisinin yaptirilmasi en uygundur?
a) Cocuklardan gergek bir kurabiyeyi kagit bir levha tzerindeki sekille eslestirmeleri istenir.
b) Calisma yapraklari tamamlatilarak, hayvanlar ve onlara uygun dogal yasam ortamlarini
eslestirmeleri istenir.
c) Bloklarile kiigiik araba garajlari insa ettirilerek her bir garaja bir kiiglik araba yerlestirmeleri
istenir.

1. Temel sekilleriilk kez anlatirken, ¢ocuklara asagidaki uygulamalardan hangisinin yaptirilmasi en
uygundur?

a) Bloklar, legolar ve diger materyallerle oynarken, materyallerin sekilleri hakkinda konusmalari istenir.

b) Calisma yapraklarindaki cemberleri maviye, dikdoértgenleri kirmiziya ve liggenleri yesile boyamalari
istenir.

c) Bloklari kenar sayilarina gore siralamalari istenir.

2. Biyiukluk farkhklari ilk kez anlatirken, ¢ocuklara asagidaki uygulamalardan hangisinin yaptirilmasi en
uygundur?

a) llgili biylikliikteki nesneleri dzelliklerine gére eslestirme olanagi saglayan bir bilgisayar oyunu
kullanmasi istenir.

b) Kagit bardaklari kiiglik ve bliylik olmak tzere iki grupta siniflandirmalari istenir.

c) Calisma yapraklarindaki resimleri kiiglik ya da bliyiik olarak siralamalari istenir.

3. Hacim konusunda kavramsal anlama duzeylerini artirmak igin gocuklara asagidaki uygulamalardan
hangisinin yaptiriimasi en uygundur?

a) Cocuklardan kurekler, bardaklar, kovalar ve huniler gibi arag ve geregler yardimiyla kum veya su ile
serbest etkinlik yapmalari istenir.

b) Cocuklardan ayni blyuklukteki dereceli kaplari kullanarak kum veya su ile etkinlik yapmalart istenir.

c) Cocuklardan esit hacimde, kisa/kalin ve uzun/ince silindirler kullanilarak kum veya su ile etkinlik
yapmalari istenir.

4. Kavramsal anlamini dikkate almadan sayilari 1, 2, 3 gibi saymayi (yani ezberden saymayi) ilk kez
anlatirken, cocuklara asagidaki uygulamalardan hangisinin yaptirilmasi en uygundur?

a) Abakus tzerindeki boncuklari teker teker saymalari istenir.

b) Grup halinde “bir, iki, sari tilki” gibi bir sayma sarkisi sdylemeleri istenir.

c) Oyuncak ayilarin sayisina karsilik gelen sayilarla eslestirme yapmalari istenir.

5. ‘daha az’ kavramini ilk kez anlatirken, cocuklara asagidaki uygulamalardan hangisinin yaptiriimasi en
uygundur?

a) Kip setlerini iceren iki resmi karsilastirmalari ve miktari daha az olani segmeleri istenir.

b) ki kiip setini sayip karsilastirmalari ve miktari daha az olan segmeleri istenir.

c) Birebir esleme yaparak iki kiip setini karsilastirmalari ve miktari daha az olani segcmeleri istenir.

6. Uzaysal/Uzamsal/Boyutsal iliskiler gelistirilirken, cocuklara asagidaki uygulamalardan hangisinin yaptirilmasi
en uygundur?

a) Calisma yaprag lzerine sekiller gizmeleri istenir.

b) Ug boyutlu bloklarla bir seyler insa etmeleri istenir.

c) Ug boyutlu bloklarla tasarimi dnceden belirlenmis bir sey insa etmeleri istenir.
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7. Siralamayi ilk kez 6gretirken (6rnegin; en yakindan en uzaga, en kisadan en uzuna dogru siralamaya koyun),
cocuklara asagidaki uygulamalardan hangisinin yaptirilmasi en uygundur?

a) Mavi kareleri en agik renkten en koyu renge dogru siralamalari istenir.

b) Biyuklik farki belirgin olan gemberleri en kiiglikten en biyiige dogru siralamalari istenir.

c) Buytkluk farki az olan gubuklari en kisadan en uzuna siralamalari istenir.

8. Siniflandirmayt ilk kez anlatirken, ¢ocuklara asagidaki uygulamalardan hangisinin yaptiriimasi en uygundur?
a) Ponpon toplari (Yiin topu) boyut ve renklerine gore siniflandirmalari istenir.
b) Ponpon toplari 6grencinin sectigi bir 6zellige gore siniflandirmalari istenir.
c) Ponpon toplari kabarikhigina ve renklerine gore siniflandirmalari istenir.

9. Terazi yardimi ile tartma(6lglim) yapmayi ilk kez anlatirken, cocuklara asagidaki uygulamalardan hangisinin
yaptirilmasi en uygundur?
a) Birbiri ile karsilastirmalari icin kendilerine verilen (¢ oyuncak ayidan en agir olani bulmalari istenir.
b) Gram agirliklari kullanarak G¢ oyuncak ayidan en agir olani bulmalari istenir.
c) Farkh boyutlardaki tahta bloklar kullanarak t¢ oyuncak ayidan en agir olani bulmalari istenir.

10. ‘Daha fazla’ kavramini ilk kez anlatirken, gocuklara asagidaki uygulamalardan hangisinin yaptiriimasi en
uygundur?

a) ki oyuncak kedi setini karsilastirmalari ve daha fazla kedi iceren seti segmeleri istenir.

b) ki setteki oyuncak kedileri sayarak daha fazla kedi iceren seti segmeleri istenir.

c) ki setteki oyuncak kedileri birebir esleyerek daha fazla kedi iceren seti segmeleri istenir.

11. Grafik kavramini ilk kez anlatirken, cocuklara asagidaki uygulamalardan hangisinin yaptirilmasi en
uygundur?
a) Zemin (yer) grafigi Gizerinde hangi meyve tiirlinin en fazla, en az ve esit miktarda igerdigini bulmalari
istenir.
b) Meyve igerikli zemin grafigi hakkinda 6gretmene ne bildiklerini anlatmalari istenir.
c) Meyveler hakkindaki verileri zemin grafiginden resim grafigine aktarmalari istenir.

12. ‘Ayni (... ile ayni)’ kavramini ilk kez anlatirken, cocuklara asagidaki uygulamalardan hangisinin yaptirilmasi en
uygundur?

a) Birkag araba setini karsilastirmalari ve ayni sayidaki araba setini se¢meleri istenir.

b) Eger iki setteki araba sayisi ayni ise bu setlerdeki arabalari birebir eslemeleri istenir.

c) Aynisayida araba iceren iki seti olusturmalari istenir.

13. Kesirlerin kavramsal dlizeyde 6grenmesine gegmeden 6nce hazirlanmis bir etkinlik gosterilirken, cocuklara
asagidaki uygulamalardan hangisinin yaptiriimasi en uygundur?

a) Ara 6gun icin plastik bigak ile krepleri dortte bolmeleri istenir.

b) Bir gemberin (daire) yarisini boyamalari istenir.

c) Dort kap igine esit miktarda piring dokmeleri istenir.

14. Ucgen ilk kez anlatilirken, ¢ocuklara asagidaki uygulamalardan hangisinin yaptiriimasi en uygundur?
a) Bloklar veya diger materyallerle oynarken liggen seklindeki bloklari gostermeleri istenir.
b) Calisma yapragindaki ticgenleri mor rengine boyamalari istenir.
c) Kenar sayilarina gére geometrik sekilli bloklari siralamalari istenir.

15. Siniflandirmayi ilk kez anlatilirken, ¢ocuklara asagidaki uygulamalardan hangisinin yaptirilmasi en uygundur?
a) Duagmeleri boyut ve renklerine gore siniflandirmalari istenir.
b) Digmeleri 6grencinin sectigi bir 6zellige gore siniflandirmalari istenir.
c) Dugmeleri 6zellik (dokusu) ve renklerine gore siniflandirmalari istenir.
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