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From the Editor in Chief

Dear producers and consumers of knowledge,

I would like to share the happiness of being with you again with 8™ Volume 2" Issue of Pegem
Journal of Education and Instruction (PEGEGOG). | hope you could find time to have a rest after your
busy schedule. Initially, | want to thank you for the increasing interest for our journal.

There has been 51 articles sent for publication to our journal. I'm pleased to inform you in this issue
that the journal's h-index rose to 16. This is good news for our journal and country. On the other hand, |
have to indicate that there were critical problems in terms of format within these articles as stated in
the previous issue. First of all, unfortunately we had to reject some articles as in many of them there
were texts very similar to ones in different articles. At first step, we scan all articles in i-Thenticate
program to determine the exact quotations from other resources. After this scan, we reject the articles
detected to have exact quotations at a high rate without initiating peer-review process. Apart from that,
we also send back the articles not written in an academic format not to disturb our reviewers
unnecessarily.

One of the problems with the articles submitted to our journal and we had to reject was about data
analysis. The data is the raw information collected from related resources through research aims. These
should be analyzed in parallel with these aims. It is necessary to analyze them using statistics for
quantitative data and methods such as content analysis or descriptive analysis for qualitative data.
Analysis provides the data being transformed into findings and make sense. Especially, in some of
document analysis and some qualitative studies, it is seen that data are presented as findings. In some
others, data are presented being only described. It is essential that the studies are formed in an article
format obeying the rules by the journal and presented for publication afterwards.

As always, we present the six articles got through peer-review process and given DOl number to you
dear producers and consumers of knowledge. | wish these studies conducted in various fields of
educational sciences will be useful and contribute to theoretical knowledge within the field. Hope to
meet within the next issue.

Sincerely yours,

Prof. Dr. Ahmet DOGANAY
Editor in Chief

vii



Editérden

Degerli bilgi Uretici ve tiketicileri,

Pegem Egitim ve Ogretim Dergisi’nin (PEGEGOG) 8. Cilt 2. Sayr'si ile sizlerle bir kez daha beraber
olmaktan duydugum mutlulugu paylasmak istiyorum. Yogun bir calisma déneminin ardindan umarim
dinlenme firsati bulabiliyorsunuzdur. Oncelikli olarak dergimize olan ilginin siirekli artmasi nedeniyle
sizlere tesekkiir etmek isterim.

Dergimize bir dncesi sayinin yayimlanmasindan itibaren 51 makale basvurusu olmustur. Bu sayimizda
da dergimizin h-indeksinin 16'ya yiikseldigini sizlere bildirmekten mutluluk duyarim. Bu, dergimiz ve
Ulkemiz igin sevindirici bir haberdir. Ancak Uziilerek belirtmem gerekiyor ki, 6nceki sayida belirttigimiz
gibi bu makalelerin bazilarinda format acgisindan 6nemli sorunlar vardi. Oncelikle birgok yazarimizin
makalesindeki metinlerin baska makale ya da metinlerle birebir benzerligi nedeniyle tziilerek ret etmek
zorunda kaldik. Bize gelen tiim makaleleri ilk 6nce I-thenticate programiyla diger kaynaklardan birebir
alintilar belirlemek igin tariyoruz. Bu tarama sonucunda yiiksek oranda birebir alinti oldugu belirlenen
makaleleri hakem siirecine gondermeden ret ediyoruz. Bunun disinda, bir akademik makale formatina
uymayan ¢alismalari da hakemlerimizi bog yere yormamak adina geri geviriyoruz.

Dergimize yapilan basvurularda ret etmek zorunda kaldigimiz ¢alismalarin bir kisminda goérilen
sorunlardan birisi de veri analiziyle ilgiliydi. Veri, arastirma amaclari dogrultusunda ilgili kaynaklardan
toplanan ham bilgilerdir. Bunlarin amaglar dogrultusunda analiz edilmesi gerekir. Veriler sayisal ise
istatistik teknikleri kullanarak nitel ise igerik analiz ya da betimsel analiz yontemleri gibi yontemlerle
analiz etmek gerekir. Analiz verilerin bulguya déniismesini ve onlardan anlam g¢ikarilmasini saglar.
Ozellikle belge analizi ve diger nitel calismalarin bazlarinda verilerin bulgu olarak sunuldugu
gorilmektedir. Bazilarinda ise veriler sadece betimlenerek sunulmaktadir. Basvuru yapilmadan 6nce
calismalarin derginin benimsedigi kurallara uyarak makale formatina getirilmesi ve ondan sonra yayim
icin sunulmasi gerekmektedir.

Bu sayimizda da her zaman oldugu gibi hakem degerlendirme siireci tamamlanan ve daha énce DOI
numarasi verdigimiz alti makaleyi siz degerli bilgi lireticisi ve tiiketicilerinin hizmetine sunuyoruz. Egitim
bilimlerinin gesitli alanlarinda yapilan bu galismalarin yararli olmasini ve egitim uygulamalarina ve egitim
bilimleri alanindaki kuramsal bilgi birikimine katki yapmasini diliyor, gelecek sayida bulusmak dilegiyle en
icten saygilarimi sunuyorum.

Prof. Dr. Ahmet DOGANAY
Bas Editor
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Hilal KARAKUS 2, Berrin AKMAN “*?, Ozkan ERGENE

®Hacettepe University, Education Faculty, Ankara/Turkey
bSakaryaUniversity, Education Faculty, Sakarya/Turkey @ CrossMark

Article Info Abstract

The purpose of this study was to examine the reliability and validity of the Turkish

DOI: 10.14527/pegegog.2018.009
/pegegos adapted version of Mathematical Development Beliefs Scale developed by Platas

Article History: (2015). The scale can also be used to determine preschool teachers’ beliefs about
Received 01 January 2017 Mathematics education. After obtaining the permission from the developer of the
Revised 06 June 2017 questionnaire, the items of the questionnaire were run through a double-translation
Accepted 30 June 2017 process where they were first translated into Turkish and then, retranslated into
Online 04 February 2018 English. Then, the scale was sent to an expert in the field and the necessary corrections

were made. The research was carried out with 203 preschool teachers working at
Keywords: kindergartens in state schools of the Ministry of National Education (MEB) and at
Early childhood education, kindergartens in private schools in Ankara. Exploratory Factor Analysis (EFA) and
Maths, Confirmatory Factor Analysis (CFA) were applied to the collected data. Based on these
Belief, analyses, it was found that the adapted scale into Turkish consisted of 40 items, which
Preschool teacher. were and gathered under four factors. The Cronbach alpha coefficient for the overall
Article Type: scale was .86. Test-retest correlation coefficient was found as r= .87. These values
Research paper indicate that the questionnaire is highly reliable. The scale is found to be valid and

reliable and appropriate to use in Turkish culture.

Matematiksel Gelisim inang Olgegi’ni Tiirkge’ye Uyarlama Calismasi

Makale Bilgisi 0z

Bu arastirmanin amaci, Platas (2015) tarafindan gelistirilen Matematiksel Gelisim inang

DOI: 10.14527/pegegog.2018.009 ~ "
/pegegog Olgegi'ni Tirkgeye uyarlamak ve 6lgegin gecerlik ve giivenirligini test etmektir. Olgegi

Makale Gegmisi: gelistiren yazardan izin alindiktan sonra, 6lgek maddelerinin geviri ve geri geviri
Gelis 01 Ocak 2017 islemleri yapilmistir. Ardindan olgek alan uzmanlarina gonderilmis ve gerekli
Dlzeltme 06 Haziran 2017 dizeltmeler yapilmigtir. Arastirmanin galisma grubunu Ankara’da MEB’e bagl
Kabul 30 Haziran 2017 anasiniflarinda, MEB’e bagli resmi ve 6zel anaokullarinda ve kurum anaokullarinda
Cevrimici 04 Subat 2018 gorev yapmakta olan 203 okul 6ncesi 6gretmeni olusturmustur. Elde edilen verilere

Acimlayici Faktor Analizi (AFA) ve Dogrulayici Faktor Analizi (DFA) uygulanmistir. Analiz
Anahtar Kelimeler: sonucunda 6lcegin dért faktorlii ve orijinal formunda oldugu gibi 40 maddeden
Erken gocukluk egitimi, olustugu bulunmustur. Olgegin Cronbach Alpha giivenirlik katsayisi .86 olarak
Matematik, bulunmustur. Arastirma sonucunda, test-tekrar test korelasyon katsayisi r=.87
inang, bulunmustur. Bu degerler, Olgegin yiksek derecede givenilir oldugunu
Okul éncesi 6gretmeni. gostermektedir. Uyarlanan 6élcek, Tirk kiltirinde kullanilabilecek gegerli ve glivenilir
Makale Tiirii: bir aragtir.

Ozgiin makale

Author: hilal_karakus@hacettepe.edu.tr Orcid ID: https://orcid.org/0000-0002-1439-9468
Author: bakman@hacettepe.edu.tr Orcid ID: https://orcid.org/0000-0001-5668-4382
Author: ozkanergene@sakarya.edu.tr Orcid ID: https://orcid.org/0000-0001-5119-2813
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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

223



Hilal KARAKUS, Berrin AKMAN, Ozkan ERGENE — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 211-228

=] (= =]
[ o =]
=] [ 1]
w un w
20 I S

in
u\
i

[ [0l =1} [0l W
[} [ [} L8] [l
w |||l ]| &

=]
=]
w
iy
=

=1
[
un
iy
=

IS
[=]
i
I 3]

a7 513
.03 sl
z9 515
a5 s16 te
1.0
£_88 519
ag 52l
37 el 10
71 sdd
g9 523
as 524 1.0
&2 52
a4 s2h
&0 &7
73 2t
76 529
79 530
z5 531
75 532
14 533
47 534
&3 s3h
48 2
58 537
55 530
z 539
Z.54 340

Chi-Square=1832.02, df=715, P-value=0.00000, RMSEAR=0.088

ey

Sekil 1. “Matematiksel Gelisim inang Olgegi”ne iliskin Yol Diyagrami.
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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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Students’ associating their knowledge with daily life demonstrates great significance in
terms of understanding the importance of topics they learn in school as well as
knowing where and how they are used in their daily life. In this context, teachers who
will reflect these relationships in learning environments must have sufficient
knowledge and experience. In this research, it was aimed to investigate the effects of
teaching applications with real life content on the levels of pre-service teachers'
abilities to associate daily life with astronomy and electrical learning topics. The
sample consisted of totally 30 fourth class students who were at the department of
Science Teaching in the Faculty of Education. In the research, astronomy and electrical
learning topics were chosen and activities based on real life problems in these were
applied. The data gathered were based on the effects of these activities. The research
was conducted following an experimental design and data were collected applying the
pre-post test pattern. The data were collected through open-ended questionnaires
related to the use of learning topics in daily life. As a result, it was found that the levels
of associating the learning topics with daily life were nearly doubled in the field of
electrical and astronomy learning topics.
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Ogrencilerin bilgilerini giinlik yasamla iligskilendirmeleri; okul ortaminda &grenmis
olduklari konularin 6nemini anlamalari, nerede ve nasil kullanilacagini gérmeleri ve
konularin aslinda giinliik yasantiyla bittnlesik oldugunun farkina varmalari agisindan
blylk 6nem tagimaktadir. Bu baglamda; 6grenme ortamlarina bu iliskileri yansitacak
olan ogretmenlerin yeterli bilgi ve deneyim sahibi olmalar gerekmektedir.
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Introduction

Science education has two significant purposes. The first purpose is to increase students’ scientific
literacy levels and the other is to develop their higher order thinking. It is necessary to explain learned
science in context to ensure these purposes (Gilbert, 2006). The individual realizes that scientific
knowledge is the real life itself, combining what he or she learned with events s/he encountered in real
life. In this case, contexts make the implementation and transfer of knowledge easier (Richey, 2000).
The context-based approach, which is based on teaching of knowledge in-context, which is presented as
a starting point for teaching concepts (De Jong, 2008). The "Context Based Approach", which is a
curriculum development approach rather than a teaching approach, is to present scientific concepts
with selected contexts in daily life (Barker & Millar, 1999). For this reason, the term "context" in the
literature is also used as the term "real life.”

In the context-based approach, individuals build relationships among learners by establishing
examples from daily life and begins to learn through context by gaining experiences (Choi & Johnson,
2005; Vignouli, Hart & Fry, 2002). The aim of the context-based approach is to develop young students’
interest and curiosity about the real world and ensure its continuity. In addition, it helps students to
make relationships between the scientific knowledge and the real life (Vignouli, Hart & Fry, 2002). The
context-based approach assumes that learning occurs in a natural environment and when it is needed,
more easily, meaningfully and permanently (King & Ginns, 2015). That is, an individual who encounters
with real life problems manages the conceptual changing process easier (Gilbert, Bulte & Pilot, 2011);
this case helps to perceive misconceptions (Karslh & Yigit, 2015) and ensures effective learning (Kistak,
2014). In addition, the basic reason why the context-based practices increase in education is to make
the things taught meaningfully (Bulbil & Matthews, 2012). In addition, necessary motivation support is
provided to help students to learn relevant concepts through the context-based approach (De Jong,
2008; Menthe & Parchmann, 2015). Moreover, the context-based learning may lead to needs-to-know
among students (King & Ritchie, 2013) and ensures entertaining teaching environment (Parchmann et
al., 2006).

Teaching with the context-based approach, which is a new approach in curricula, is crucial for both
teachers and students (Overman et al., 2014). In order for an educational reform to be successful, it has
great significance that teachers' perceptions of the new curriculum and strategies are positive. In
addition, teachers need to deal with both new content and new teaching and assessment strategies
(Avargil, Herscovitz & Dori, 2012). The context-based curriculum reform brings significant differences to
the teaching styles of teachers (King, 2007; Overman et al., 2014). For these reasons, it is necessary to
change the pedagogical knowledge of the teachers (King, Bellocchi & Ritchie, 2008). As teachers do not
exactly know how this approach is applied, they may experience various difficulties (Ayvaci, 2010).
Teachers sometimes may feel inadequate to apply the context-based approach in their lessons (Topuz et
al., 2013) or they unconsciously apply this approach in their lessons (Kurnaz, 2013). This case can be
attributed to teachers' inadequate knowledge of the context-based approach (Ayvaci, 2010).

Most students do not understand the concepts of physics and find physics lessons boring and
difficult (Osborne, Simon & Colins; 2003). Students also have the same mental and spiritual conditions in
astronomy, which is one of the subjects of physics in school curricula integrated at every level of formal
education (Korur, 2015; Steinberg & Cormier, 2013; Ucar & Demircioglu, 2011). However, students are
not able to understand targeted topics due to the astronomical topics being abstract, lack of practice, or
their instructional focus (Korur, 2015; Steinberg & Cormier, 2013). Not only students but also pre-service
teachers and teachers have incomplete and inadequate knowledge or even misconceptions (Bektash,
2016; Brunsell & Marcks, 2005; Emrahoglu & Oztiirk, 2009; iyibil & Saglam Arslan, 2010; Kalkan &
Kiroglu, 2007; Kanli, 2014; Korur, 2015; Kurnaz, Giiltekin & Iyibil, 2013; Ogan-Bekiroglu, 2007; Plummer,
2009; Plummer & Maynard, 2014; Sadler et al., 2013; Small & Plummer, 2014; Steinberg and Cormier,
2013; Trumper, 2000; Trundle et al., 2002, 2006; Tiirk et al., 2012; Tiirkoglu et al., 2009; Unsal, Giines &
Ergin 2001; Wilhelm et al., 2007). Misconceptions related to the astronomy among individuals occur
during primary education and continue until university years (Unsal, Giines & Ergin, 2001). The way to
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overcome these deficiencies can only be achieved through a program in which astronomy education can
be given better and with qualified teachers (Trumper, 2003).

One of the science topics, in which teachers have misconceptions and inadequate knowledge is the
electricity topic. The conducted studies demonstrate that students (Bar et al., 2016; Cepni & Keles,
2006; Kapartzianis & Kriek, 2014; Kii¢likdzer & Kocakilah, 2008; Michelet, Adam & Luengo, 2007;
Pesman & Eryilmaz, 2010; Sencar, Yilmaz & Eryilmaz, 2001; Tsai, 2003; Zacharia, 2007), pre-service
teachers (Karal, Alev & Baskan, 2010) and teachers (Kaltak¢ & Eryillmaz, 2010; Ki¢lkodzer & Demirci,
2008) have misconceptions related to this topic. In order to eliminate teachers’ deficient and inadequate
knowledge and misconceptions, especially education in university has great importance. Lecturers and
professors, who educate pre-service teachers, should create experiences that establish relations with
everyday life that will bring out the issues from the abstract and provide a better understanding of the
subjects (Gaigher, 2014; Gomez-Zwiep, 2008; Kiicikozer & Demirci, 2008; Zacharia, 2007). Lecturers in
undergraduate programs should conduct their lessons to help the pre-service teachers integrate their
subject knowledge with pedagogical knowledge (Gomez-Zwiep, 2008).

In the study, it was aimed to help pre-service teachers to associate astronomy and electric topics
that they would teach to their students in their professional lives with daily life. It is thought that it can
contribute to prepare richer learning environments containing more sample cases and situations that
can be associated with daily life. Thus, helping students become aware where and how astronomy and
electric topics are applied in daily life, encountered and how they make our lives easier by assisting
them to internalise the topics.

Research Problem
The study aimed to answer the following research question:

-Do the Teaching Applications with Real Life Content (TARLC) have any effects on the levels of pre-
service teachers in associating astronomy and electric learning topics with daily life?

Method

Research Model

The research was experimental and the data were collected using the weak experimental design in
which the effects of experimental procedure on a single group was examined using pre-test and post-
test (Buyukoztirk et al., 2010).

Study Group

The study group of the research consisted of totally 30 participants who were at the Department of
Science Teacher and Science Department in Faculty of Education located in Erzincan University.

Limitations

The research was limited with 30 participant students in the Department of Science Teaching.

Data Collection Tools

The data were collected through open-ended questionnaires related to the use of learning topics in
daily life. These questionnaires were prepared in order to determine the level of knowledge and
improvement of pre-service teachers before and after the activities on the relationship of physics with
real life. The questionnaire, which was prepared considering the common thoughts of seven educational
researchers (four mathematics education and three science education) who are experience of

231



Pasa YALCIN, et al. — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 229-252

qualitative research, consisted of questions as: "Does the field of electricity/astronomy learning topics
have any relationships with real life? If it does, please, write all the fields of use you know and explain
how they are used."

Application

This study was carried out with the application of real life content teaching practices (ARLCTP)
prepared for two different learning areas. The determined activities were chosen by evaluating some
criteria as; whether they really covered the learning topics or not, whether they were in quality to reveal
the relationships of learning topics with the real life, whether it would enable the participants to notice
the different relationship between learning topics and real life and the applications for each learning
area were determined. Various, remarkable and interesting problems with real life content including
especially the electric and astronomy topics were applied during the application process. For instance; a
real life contended problem, which the judges are obliged to use during their judgement in a court, was
brought to the class environment for the pre-service teachers. The pre-service teachers reached the
astronomical knowledge in order to solve the problem and make decisions; and, it was tried to make
them recognise where and why the astronomic knowledge were used differently.

The activities were carried out using all kinds of materials and materials that participants could need
within the scope of the ARLCTP. Throughout the activities, the pre-service teachers worked in groups
consisting of four or five individuals.

Data Collection and Analysis:

In this study, the data were collected through applying pre-test and post-test. In order to determine
preliminary knowledge of the participants, they were gathered in a classroom environment to prevent
access to different sources. Open-ended questionnaires were applied to the participants related to their
learning topics before the applications. Similarly, in a determined time period, the participants were
asked to fill the same questionnaires after these applications, and the collected data were transferred to
computer environment to analyse them statistically.

The qualitative data gathered from open-ended questionnaires were subjected to descriptive
analysis. In order to understand the reliability of the applied analysis, it is necessary to analyse the data
by different experts or researchers separately. It should be considered whether the same words,
sentences or paragraphs were coded under the same category or not in this process. The reliability at
the level of 80% among the categories was considered to be appropriate (Turntkli, 2000). It can be
expressed in this study that the harmony, which was counted as 83 %, was extremely reliable. That the
questions’ being clear and understandable could be a factor in this high reliability level (Yildirm &
Simsek, 2008). The statements expressed by the participants between physics learning topics and daily
life practices were directly determined; then, they were grouped under codes and categories to enable
more regular presentation of findings and were described with determined frequency values.

Results

The frequency distributions of the categories and codes according to the answers given by the
students in the pre and post protocols about astronomy-learning field are given in Table 1. As the
expressions of pre-service teachers in preliminary protocols related to the topic of astronomy in Table 1,
it is noticed that totally 8 categories emerged. These categories included the universe, the planet, the
satellites, the Earth, the solar system and the stars, the daily use areas, the celestial bodies, and the sky
events. In the pre-protocol, the frequency was 1 and the code in the universe category was 1. In the
post protocol, the frequency was 14 with 2 codes emerging. The codes in the category of universe in the
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post protocol were universe recognition and events in the universe. The participants expressed their
thoughts as, "we know every kind of event that takes place in the universe thanks to physics" and
"physics helps us to learn all the secrets we do not know about the universe". In addition, the
participants claimed that physics helped to learn, understand and recognise the formation of the
universe.

While the category of the satellites was represented with 1 code and 1 frequency in pre-protocol, it
was represented with 2 codes and 5 frequencies in the post-protocol. The participants expressed their
thoughts as "thanks to physics, satellites and defence systems are created" and "thus, the use of
satellites for communication is provided". The participants also claimed that as a result of the
developments in physics, satellites could observe the surface of the earth and today’s technology on the
satellites played a major role in transmitting radio and television signals. The last protocol data consisted
of the category of the Earth and consisted of 2 codes and 14 frequencies. These codes were the
recognition of the Earth and the effects of astronomical systems on the earth. The pre-service teachers
expressed that they learned about all the secrets of the Earth that they did not know about such as its
turning around itself and the sun, our understanding of its location in the space, the gravitational force
between Earth and Moon, and the effect of the astronomical systems on the Earth. Another code in the
pre-protocol in the category of the planets with 4 frequency increased to 3 codes with 14 frequency in
the post-protocol. The added codes in the category of planets in the post-protocol were the recognition
of the planets and the effects on wavelength and our earth.

The code of wavelength consisted of the thoughts of the participants that they learned about:
‘wavelength of the atmosphere held the waves emitted from the planets™ and ‘these were passed with
the help of the physics’. The answers of the participants to this category were as, “physics helps us to
learn the distance of planets from the Earth”, “to learn the effects of planets on the Earth”, and “to
calculate the gravitational force of planets to each other”. In addition, the participants claimed that they
learned the formation of the planets, the location of our planet, understood the planets and their
movements, the order of the planets and how they were created thanks to the physics.

In the pre- and post-protocols of the solar system and stars categories, there were totally 2 codes
and 8 frequencies. On the other hand, in the post-protocol, there were 3 codes and 26 frequencies. The
solar system and the stars category consisted of the recognition of solar system, recognition of the stars
and determining the constellations in the post protocol. The thoughts of the participants related to this
code were “physics learning helps to understand the bursts in the sun, the characteristics of the sun as a
star, the formation of the sun, the movement of the sun, sunrise and sunset, the sun’s keeping the earth
in gravitational field, learning all the secrets of the sun, the forms of the stars, the distance of the stars,
calculating the brightness of star, the formation of the stars, movements of the stars, birth, growth and
death of the stars, stars’ shifting.

The daily usage areas category in the pre-protocol consisted of 8 codes and 21 frequencies. The
codes constituted the pre-protocol data were the events in the nature, time formation, seasons,
direction finding, formation of the earth’s surface, gravity, proof, and location. There were 9 codes and
45 frequencies in the post-protocol. The codes emerging in the post-protocol were the events in the
nature, gravity, location, prediction, harmful rays, greenhouse effect, time formation, seasons and
direction finding. The participants expressed their thoughts as, “It protects us from bad events that may
occur or allows us to take precautions earlier”, “It helps us to find direction”, “It helps us to learn some
events earlier”, “It helps me to interpret everyday life”, “It helps us to learn how to take precautions in
the future”, “It enables us to know the situations which may affect the earth” and “...... In this way, we
try to protect the world from harmful rays of the sun”. In addition, the participants claimed that physics
was used in the stages of predicting the events that may occur in the future, finding new residential
areas, protecting from harmful rays emitted from sun lights, time formation, formation of the seasons,
direction finding and formation of the earth surface, how and why the events occur.
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Table 1.

Frequency Distributions of Categories and Codes According to the Students' Responses Related to the
Astronomy-Learning Field in the Pre-and Post-Protocols.

Category of Relationship Between

Pre-protocol

Post-protocol

Astronomy and Physics Codes Frequency Frequency

Universe Recognition of universe 1 11
Developments in the universe - 3

Planets Recognition of the planets 4 12
Wavelength - 1
Effects on the Earth - 1

Satellites Recognition of the satellites 2 1
Usage Areas of the satellites - 4

Earth Recognition of the Earth - 13
The impact of astronomical - 1
systems on earth

Solar System and Stars Recognition of the solar system 7 8
Recognition of the Stars 1 17
Determination of the - 1
constellations

Daily Usage Areas Events of nature 2 9
Time formation 6 11
Seasons 3 8
Direction finding 1 3
Formation of the Earth surface 2 -
Gravity 1 1
Proof 2 -
Location 4 3
Prediction - 6
Harmful rays 1
Greenhouse effect - 3

Celestial Bodies Recognition of celestial bodies 9 7
Influence of celestial bodies on - 1
human behaviour

Sky Events Meteor rains - 3
Medulla - 1
Sun and lunar eclipse - 8
Pulsar (neutron) star turning into - 1
a black hole
Milky Way galaxy - 1
Movements of the moon - 2
Flux and reflux formation - 4

The frequency distributions of the categories and codes according to the responses of the students
in the pre and post protocols regarding the field of electrical learning were given in Table 2. As Table 2
displays, totally 3 categories were found when the responses by the students in pre and post protocols
related to the electricity topic are taken into consideration. Among these categories, one that has the
highest frequency is the category of usage areas. This category consists of 10 codes and 40 frequencies.
These codes are the nerve system, lighting, energy conversion, heat, food storage, technology, nature
events, grounding, plant feeding, and clothes removing. The data related to the post-protocol reveals 5
codes and totally 235 frequencies. The post protocol data of the used areas category includes 11 codes
and 58 frequencies. These expressions of the participants generally stated in the category of the used
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areas. These are: nutrition, cleaning, in amusement parks, food storage, water heating, heating, moving,
cooking, cooling, magnetism, lighting, sound transmission, sound generation, communication, data
processing centres, charging, lighting, energy conversion, heating, cooking and hair styling. In addition,
students talked about the presence of a spark (static electricity) from friction when they were putting
off their clothes. The participants expressed their thoughts related to this topic as: "Sometimes our hair
is electrified when it touches our wool clothes", "Without electricity, we could not use electronic
devices", "There is a need for electricity to operate the mechanisms of many devices such as iron,
television, computers", "Electricity is transformed into life in our lives, especially as we use it to
enlighten our lives", "Some devices, which can be used with electricity, such as refrigerators, frying
machines, washing machines, ovens, irons, vacuum cleaners, and many other electrically operated
household devices which we cannot remember”.

Table 2.
Frequency Distributions of Categories and Codes According to Students' Answers in the Pre and Post
Protocols Related to the Topic of Electrical Learning

Electric Learning Area Pre-protocol Post-protocol
Categories Codes Frequency Frequency

Household devices Household devices 12 31
Small household devices - 5
Big household devices - 3
Kitchen devices 1 14
White goods - 49
Technological devices 27 27

Car Car -
Car battery -
Electric cars -
Charging cars -
Ignition of cars

Usage Areas Nerve system 1
Lighting 16 20
Energy conversion 4
Heat 10 23
Food storage
Technology
Natural events
Grounding
Nutrition of plants
Putting off clothes
Cleaning
Magnetism -
Sound
All tools and materials

Usage Areas Transportation
Factory
Communication
Industry
Health
Industrial producing
Education

Benefits Gaining time -
Making our life entertaining -
Development in technology -
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While the pre-protocol data of the household devices category consisted of 3 codes and totally 40
frequencies, the post-protocol data consisted of 6 codes and 129 frequencies in total. The post protocol
data constituted this category with (f: 49) code of white goods and the pre-protocol data constituted the
technological devices with (f: 27). It can be expressed that the participants stressed the category of
household devices (f: 40, f: 129) as the usage areas of electricity in daily life.

The result of the analysis of both the pre and post protocol data constitutes the category of the
usage areas. While the pre-protocol data constituted this category with 7 codes and totally 27
frequencies, the post protocol data constituted this category with 6 codes and 44 frequencies. The
participants claimed that the electricity was used in transportation, industry, factories, health, industrial
productions, communication, and education. The participants expressed their thoughts as: "Electricity is
essential for the use of all devices used in the hospital", "Electricity is used in medical diagnosis and
treatment methods and techniques", "Electricity is needed for operating the machines in factories", "In
many factories and industrial establishments, and electricity provides energy for movements of many
machines during their working". In the post protocol data, the participants claimed that the electricity
was used in various sorts of cars and even in different parts of the cars. As a result of their expressions,
the category of car emerged and it consisted of 5 codes and totally 9 frequencies. They pointed out that
the electricity was used in the ignition systems of cars, in car batteries and charging the electric cars. In
addition, the participants referred the benefits of electricity in daily life in their post protocols. The
category of benefits consisted of 3 codes and totally 4 frequencies. The codes were gaining time, making
our lives entertaining and the development of technology.

Discussion, Conclusion and Implementation

As the pre-service teachers’ associating the astronomy topic with daily life was analysed, it was
determined that generally the number of associations given by the pre-service teachers after the
application was approximately twice compared with the associations before the application. Similarly,
the codes constituted by the post protocol data nearly doubled compared with the codes constituted by
the pre-protocol data. The pre-service teachers expressed that they were able to recognise the universe,
the planets, satellites, the earth and solar system and stars and understand their places in daily life
better thanks to the application. In addition, after the application, it was determined that the pre-
service teachers expressed that the meteor rains, sun and moon eclipse, neutron star turning into a
black hole, the Milky Way galaxy, moon movements and flux and reflux formations were detected with
the help of the physics. Thus, it can be claimed that they can understand and make sense of the
relationship between physics-astronomy, astronomy-daily life better. The participating pre-service
teachers expressed that they recognized the role of physics in their lives better and that they had not
understood what they learned in their school before the activities, which helped them to conceptualise
the place of these topics in their daily lives.

The results gathered as a result of the study conducted by Demircioglu (2008), pointed out that the
material prepared using context-based (real life based) approach was effective in transforming the
alternative ideas of the pre-service teachers to the scientific understandings. In addition, it was
concluded that this approach increased the permanence by providing meaningful learning of concepts
and provided significant contribution to the continuing the forming process of the learned concepts in
the mind even after teaching.

Considering the thought that the scientific understandings of teachers had crucial effects on science
learning of their students, Brunsell and Marcks (2005) pointed out the significant positive effects of the
real life content and practices on pre-service teachers’ scientific understanding. In addition, in the study
conducted by Ucar and Demirioglu (2011), it was determined that the teacher training program in
faculties of education extremely affected their attitudes towards the astronomy. In another study
conducted by Bektash (2016), the relationship between the knowledge levels of pre-service science
education teachers in astronomy and their attitudes towards astronomy was investigated. As a result of
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the study, the astronomy lessons in faculties of education have great significance in terms of pre-service
teachers’ understanding of the relevant courses better, realizing them better by associating with daily
life and thus, developing positive attitudes towards the subject.

While the pre-service teachers did not express their thoughts about the topic of electricity and car
and the benefits of electricity at the beginning of the application in terms of associating the electric
learning with real life, it was determined that they stressed on these relationships at the end of the
application. In addition, it was found out that the number of associations made for the electricity with
real life increased adding different situations and different events. As the number approximately
doubled after the application, it can be claimed that the pre-service teachers gained awareness in terms
of the place and use of electricity in daily life. It was determined that the pre-service teachers gained a
new point of view about the case and place of electricity learning areas in daily life and where the
events took place, what it was for, how it was used and its benefits; they realised the events and
situations they came across, even they gained scientific point of view by associating the events with
science.

Students’ associating their knowledge with daily life is quite important in terms of acknowledging the
significance of subjects they learn in their schools, understanding where and how they will be used, and
becoming aware that the topics are actually related to daily life. In this context, teachers who would
demonstrate these relationships in learning environments should have sufficient knowledge and
experience. In this respect, the result of the study gains great significance. Moreover, teaching the
courses by associating the topics with daily life contributes to students’ increased interests to the
courses in classrooms (Yilmaz, Othan & Cantimur, 2014), students’ learning the topics without
memorising, their understanding the concepts better, increasing their motivations and developing
positive attitude towards the courses (Ayvaci, Nas & Dilber, 2016; Gainsburg, 2008) and increasing their
academic achievement levels (Ozturan Sagirli et al., 2016).

At the end of this study, pre-service teachers who will be teachers in the future will benefit positively
for their content knowledge by associating physics topics with daily life. Thus, this can play a role in
solving the problem: “when the content knowledge of teachers is insufficient, this situation is reflected
in their teaching practices” (Alev & Karal, 2013). As the research point out that students, pre-service
teachers and teachers have incomplete, insufficient knowledge and even misconceptions in astronomy
and electricity topics (Bektasli, 2016; Brunsell & Marcks, 2005; Kaltak¢l & Eryilmaz, 2010; Kanli, 2014;
Karal, Alev & Baskan, 2010; Korur, 2015; Kiigclikdzer & Demirci, 2008; Ogan-Bekiroglu, 2007; Plummer,
2009; Plummer & Maynard, 2014; Sadler et al., 2010; Small & Plummer, 2014; Steinberg & Cormier,
2013; Trumper, 2000; Trundle et al., 2002, 2006; Wilhelm et al., 2007; Unsal, Giines & Ergin, 2001),
increasing their knowledge is important. The teaching methods and techniques that teachers use in this
process is significant as well as their content knowledge (Cantrell, Young & Moore, 2003). In addition,
the pre-service teachers’ associating physics topics with daily life will help them know the use of courses
in their branches in real life, enrich their lessons with examples from real life the light of this knowledge
and associate the teaching content with real life (King, Winner & Ginns, 2011; Ozturan Sagirl et al.,
2016). In this study, the pre-service teachers were able to learn how teaching practices with real life
content were associated with astronomy and electric topics in physics directly face-to-face. The result of
this study is significant in terms of not only the benefits to content knowledge of pre-service teachers,
but also their gaining various dimensions in teaching methods and techniques to be used in their
professional lives. As Demircioglu (2008) points out, a pre-service teacher, who had a teaching year with
traditional teaching methods, would prefer these methods even during in-service years. A lecturer
should be careful during the course both in order to be better understood by students and to be a
model for pre-service teachers in terms of the teaching methods applied. In this context, most lecturers
and professors should enrich their courses and use teaching materials based on contemporary teaching
methods, which will present a model and help students understand the subjects easily.
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At the end of the study, it was determined that applying real life practices in electric and astronomy
learning topics approximately doubled the association levels of the pre-service teachers’ learning topics
with daily life. Thus, it can be claimed that they understood and realise the relationships of physics-
astronomy, electricity-daily life, even physics-daily life better. It can be indicated that the pre-service
teachers gained awareness in terms of the place and use of the electric and astronomy learning topics in
daily life. It was found out that the pre-service teachers gained new point of view in terms of where
these learning topics stated in the cases and events they experience in daily life, what were they for,
how were they used, their benefits; and conceptualised the situations and events they encountered,
even gained scientific point of view by associating events with science.

It can be claimed that it enabled them to acquire a scientific point of view for their knowledge and
events they encountered. In this study, the pre-service teachers were able to learn how teaching
practices with real life content were associated with astronomy and electric topics in physics directly
face-to-face. The results of this study is significant in terms of not only the benefits to content
knowledge of pre-service teachers, but also equipping them with various dimensions in teaching
methods and techniques they will use in their professional lives.

Recommendations

In order to help students love physics topics, it is necessary to relate them to students’ daily lives and
recognise their importance before all. That is; it is crucial that they should understand that physics
topics are inevitable parts in our lives, they make our lives easier; people can solve most of their
problems thanks to the physics and make connections with the physics topics and daily life. This can
only be achieved by providing students learning environments associated with daily life. A teacher who
can associate the topics with daily life does not have difficulty in providing such environments with their
students. In this study, it was determined that the pre-service teachers who apply the teaching
applications with real life content could associate astronomy and electric topics among the physics
topics with daily life more. In order to prepare these pre-service teachers in a more talented and skilful
manner in their professional life and helping them gain a thought system to ensure to apply their
knowledge in various ways, the academicians have significant tasks. The applications with real life
content may be included in curriculum of the faculties of education and applied in courses effectively. In
addition, some in-service training activities may be given to teachers related to the teaching applications
with real life content by the Turkish Ministry of Education.
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Tiirkge Siiriim

Girig

Fen egitiminin iki 6nemli amaci bulunmaktadir. Bunlardan biri 6grencilerin fen okuryazarlik
diizeylerini (scientific literacy) ve bir digeri de st dlizey dislinme becerilerini gelistirmektir (higher order
thinking skills). Bu amacglarn gergeklestirmek icin Ogrenilen bilimin baglam icinde aciklanmasi
gerekmektedir (Gilbert, 2006). Birey gercek hayatta karsilastigi olaylar ile 6grendiklerini birlestirip,
bilimsel bilginin gergcek hayatin tam kendisi oldugunu fark eder. Bu durumda baglamlar bilginin
uygulanmasini ve transferini kolaylastirir (Richey, 2000). Bilgilerin baglam iginde 6gretimini esas almakta
olan baglam temelli yaklasim; baglami kavram 6gretimi igin bir baslangi¢ noktasi olarak sunmaktadir (De
Jong, 2008). Bir 6gretim yaklasimindan c¢ok bir 6gretim programi gelistirme yaklasimi olan “Baglam
Temelli Yaklasim”in amaci, bilimsel kavramlari glinlik yasamdan secilmis baglamlar (context) ile
sunmaktir (Barker & Millar, 1999). Bundan 6tiri literatirde “baglam” terimi “gercek yasam” (real life)
terimi olarak da kullaniimaktadir.

Baglam temelli yaklasimda; birey giinlik yasamdan ornekler kurarak 6grendikleri arasinda iligkiler
olusturmakta ve deneyimler kazanarak baglamla 6grenmeye baslamaktadirlar (Choi & Johnson, 2005;
Vignouli, Hart & Fry, 2002 ). Baglam temelli yaklasimin amaci geng bireylerin gergek diinya (real world)
hakkinda ilgi ve merak duygularini gelistirmek ve bunun devamliligini saglamaktir. Baglam Temelli
Ogrenme, dgrencilerin bilimsel bilgi ile gercek yasam (real life) arasinda bag kurmasina yardimci olur
(Vignouli, Hart & Fry, 2002). Baglam temelli yaklasim, 6grenmenin dogal ortamlarda ve ihtiyag
oldugunda daha kolay, anlamh ve kalici olarak gerceklesecegini varsaymaktadir (King & Ginns, 2015).
Yani bireyin gercek yasam problemleri ile karsi karsiya kalmasi kavramsal degisim sirecini
kolaylastirmakta (Gilbert, Bulte & Pilot, 2011), bu durum kavram yanilgilarini da gidermekte (Karsh &
Yigit, 2015) ve anlamli 6grenmenin gergeklesmesini saglamaktadir (Kistak, 2014). Bununla birlikte egitim
alaninda baglam temelli uygulamalarin artmasinin temel nedeni de okullarda 6gretilenlerin anlaml
kihnmasidir (Bilbll & Matthews, 2012). Ayrica baglam temelli yaklasim araciligiyla 6grencilerin ilgili
kavrami 6grenmeleri icin gerekli motivasyon destegi saglamis da olmaktadir (De Jong, 2008; Menthe &
Parchmann, 2015). Yine baglam temelli 6grenme, 6grencilerde 6grenme ihtiyaci (need-to-know)
olusmakta (King & Ritchie, 2013) ve eglenceli 6gretim ortami saglamaktadir (Parchmann et al., 2006).

Ogretim programlarinda yeni bir yaklasim olan baglam temelli yaklagim ile derslerin islenmesi, hem
O6gretmenler hem de 6grenciler agisindan 6nemlidir (Overman et al., 2014). Bir egitim reformunun
basarili olmasi igin, 6gretmenlerin yeni program ve stratejilere olan algilarinin pozitif olmasi biyiik 6nem
tasimaktadir. Ayrica 6gretmenlerin hem yeni icerik, hem de yeni 6gretim ve degerlendirme stratejileri ile
basa cikmalari gerekmektedir (Avargil, Herscovitz & Dori, 2012). Baglam temelli 6gretim programi
reformu; 6gretmenlerin 6gretme stillerine ¢ok bliytk farkhlar getirmektedir (King, 2007; Overman et al.,
2014). Bu nedenle, 68retmenlerin pedagojik bilgilerinde degisim gerekmektedir (King, Bellocchi &
Ritchie, 2008). Ogretmenler bu yaklasiminin tam olarak ne sekilde uygulandigini bilmediklerinden cesitli
sikintilarla karsi karsiya kalabilmektedirler (Ayvaci, 2010). Baglam temelli yaklasimi derslerinde uygulama
konusunda 6gretmenler kendilerini yetersiz hissetmektedir (Topuz et al., 2013) ve bu yaklasimini
derslerinde rastgele uygulamaktadirlar (Kurnaz, 2013). Bu durum, o6gretmenlerin baglam temelli
yaklasim hakkinda yeterli bilgiye sahip olmamalarina baglanabilir (Ayvaci, 2010).

Ogrencilerin ¢ogu fizik kavramlarini anlamamakta ve fizik derslerini sikici ve zorlayici bulmaktadirlar
(Osborne, Simon & Colins; 2003). Fizik konularindan biri olan ve okul 6gretim programinda yer alan hatta
orgin egitimin her kademesinde yer bulan astronomi konularinda da 6grenciler ayni zihinsel ve ruhsal
durumlara sahiptirler (Korur, 2015; Steinberg & Cormier, 2013; Ucar & Demircioglu, 2011). Fakat
Astronomi konularinin soyut olmasi, deney yapilamamasi (lack of practice), 6gretim odakl olmasi gibi
nedenlerle (targeted instructions) 6grenciler tarafindan anlasilamamaktadir (Korur, 2015; Steinberg &
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Cormier, 2013). Bu konuda sadece 6grenciler degil, 6gretmen adaylari ve 6gretmenler de eksik ve
yetersiz bilgiye hatta kavram vyanilgilarina sahiptirler (Bektash, 2016; Brunsell & Marcks, 2005;
Emrahoglu & Oztiirk, 2009; iyibil & Saglam Arslan, 2010; Kalkan & Kiroglu, 2007; Kanli, 2014; Korur,
2015; Kurnaz, Giiltekin & lyibil, 2013; Ogan-Bekiroglu, 2007; Plummer, 2009; Plummer & Maynard,
2014; Sadler et al., 2013; Small & Plummer, 2014; Steinberg & Cormier, 2013; Trumper, 2000; Trundle et
al.,, 2002, 2006; Tirk et al., 2012; Tirkoglu et. al., 2009; Unsal, Giines, & Ergin 2001; Wilhelm et al.,
2007). Bireylerdeki astronomi hakkindaki kavram vyanilgilari ilkogretim déneminde olusmakta ve
tiniversite yillarina kadar devam etmektedir (Unsal, Glines & Ergin, 2001). Bu eksikliklerin giderilmesinin
yolu, astronomi egitiminin iyi verilmesini gerektirecek bir programin ve 6greticilerin nitelikli olmasindan
gecmektedir (Trumper, 2003).

Ogretmenlerin kavram yanilgisina ve yetersiz bilgiye sahip oldugu fen konularindan biri de elektrik
konusudur. Yapilan ¢alismalar 6grenci (Bar et al., 2016; Cepni & Keles, 2006; Kapartzianis & Kriek, 2014;
Kigukozer & Kocakilah, 2008; Michelet, Adam & Luengo, 2007; Pesman & Eryilmaz, 2010; Sencar,
Yilmaz & Eryilmaz, 2001; Tsai, 2003; Zacharia, 2007), 6gretmen aday! (Karal, Alev & Baskan, 2010) ve
ogretmenlerin (Kaltak¢ & Eryllmaz, 2010; Kiglikozer & Demirci, 2008) bu konuda kavram yanilgilarinin
mevcut oldugunu géstermektedir. Ogretmenlerin sahip olduklari eksik ve yetersiz bilgi ile kavram
yanilgilarinin - giderilmesinde &zellikle Universite egitimine biyiik gérev dismektedir. Ogretmen
adaylarinin egitimini yapan kisilerin (lecturers and professor), konulari soyutluktan cikartacak ve
konularin daha iyi anlasiimasini saglayacak giinlik yasanti ile iliskisini kuran deneyleri (experiences)
yapmalari gerekmektedir (Gaigher, 2014; Gomez-Zwiep, 2008; Klgikodzer & Demirci, 2008; Zacharia,
2007). Ogretmen egitimi lisans programlarinda da dgretim elemanlari derslerini 8gretmen adaylarinin
konu alan bilgileri ile 6gretmenli formasyon bilgilerini bltlnlestirebilmelerine yardimci olacak sekilde
yurtutmelidirler (Gomez-Zwiep, 2008).

Calismada; 6gretmen adaylarinin meslek yasantilarinda 6grencilerine 6gretecekleri konulardan olan
astronomi ve elektrik konularini giinlik yasamla iliskilendirebilmelerine yardimci olmak amaglanmistir.
Bu konular gunlik yasamla iliskilendirebilen 6gretmen adaylari meslek yasantilarinda 6grencileri igin
daha fazla 6rnek olay ve durum iceren, daha zengin bir 6grenme ortami olusturabilmelerine katki
saglayacagi dustiniilmektedir. Boylece 6grencilerin astronomi ve elektrik konularinin ginlik yasamda
nerelerde kullanildig, nerelerde karsimiza c¢iktigi ve hayatimizi nasil kolaylastirdigi gibi sorulara daha
kolay cevap bulmalari ve bdylece konulari igsellestirmelerine yardimci olmasi hedeflenmektedir.

Arastirma Problemi

Calismada; Gergek yasam icerikli &gretim uygulamalarinin (GYiOU) 6gretmen adaylarinin astronomi
ve elektrik 6grenme alanlari ile glinliik yasami iliskilendirebilme diizeylerine etkisi var midir? sorusuna
yanit aranmigtir.

Yontem
Arastirma Modeli

Arastirma deneysel nitelikte olup, veriler deneysel islemin tek bir grup lizerinde etkisinin 6n-test ve
son-test kullanilarak incelendigi zayif deneysel desen (Bliylkoztirk et al., 2010) kullanilarak toplanmistir.
Bu calismada da astronomi ve elektrik 6grenme alanlarinda gercek yasam problemlerine dayal, daha
cok oOgrencilerin aktif katihmlari ile gerceklesen etkinlik temelli deneysel bir c¢alisma olarak
gerceklestirilmistir. Calismada nitel veri toplama yontemi kullanilmistir. Verileri toplamak icin astronomi
ve elektrik 6grenme alanlarina yonelik acik uglu anket sorulari 6n-test ve son-test olarak uygulanmistir.
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Calisma Grubu

Bu calismanin katilimcilari, Erzincan Universitesi Egitim Fakiiltesi Fen Bilgisi Egitimi Anabilim Dalinda
0grenim goren toplam 30 dérdiincu sinif 6grencisinden olugmaktadir.

Sinirhhiklar

Calisma 30 katihmci ve fen bilgisi 6gretmenligi 6grencileri ile sinirli kalmigtir.

Veri Toplama Araglar

Veriler, 6grenme alanlarinin giinliik hayatta kullanimina iliskin acik uglu anketler ile toplanmistir. Bu
anketler katihmci 6gretmen adaylarinin etkinlikler dncesi ve sonrasinda fizigin gercek yasamla iliskisi
hakkindaki bilgilerini ve gelisimlerini belirleyebilmek amaciyla hazirlanmistir. Nitel arastirma konusunda
bilgi sahibi 7 egitim arastirmacisinin (4 Matematik egitimi ve 3 Fen egitimi) ortak gorisleri dogrultusunda
hazirlanan anket her bir 6grenme alani icin “Elektrik/Astronomi 6grenme alaninin gercek hayatla iligkisi
var midir? Varsa bildiginiz tim kullanim alanlarini yazarak nasil kullanildigini agiklayiniz.” seklindeki
sorudan olusmaktadir.

Uygulama

Bu calisma, iki farkli 6grenme alaniyla ilgili hazirlanan gergek yasam igerikli 6gretim uygulamalari
(GYIOU)Y'nun &gretmen adaylarina uygulanmasiyla gergeklesmistir. Secilen etkinliklerin; 6grenme
alanlarini gergekten kapsayip kapsamadigi, 68renme alanlarinin gergek yasamla iliskisini ortaya gikaracak
nitelikte olup olmadigi, katilimcilarin 6grenme alanlariyla gercek yasam arasindaki farkh iliskileri
gormelerine imkan taniyip tanimayacagi vb. olcitlerle degerlendirilmistir ve her 6grenme alani igin
uygulamalar belirlenmistir. Uygulamalarda 6zellikle elektrik ve astronomi konularini iceren farkli, dikkat
cekici, ilging gercek yasam problemleri kullanilmistir. Ornegin, dgretmen adaylarina mahkemelerde
hakimlerin kararlarini verirken astronomi bilgilerini kullanmak zorunda kaldiklari bir gercek yasam
problemi sinif ortamina getirilmistir. Ogretmen adaylari problemi ¢6ziip karar verebilmek igin
astronomik bilgilere ulasmislardir ve astronomi bilgilerinin farkh olarak nerelerde, nasil ve ne igin
kullanildiklarini fark etmeleri saglanmaya calisiimistir.

Etkinlikler, katilimcilarin GYiOU kapsaminda ihtiyaclari olabilecek her tiirlii malzeme ve materyaller
kullanilarak gergeklesmistir. Etkinlikler boyunca 6gretmen adaylari dort veya bes kisiden olusan gruplar
halinde ¢alismislardir.

Verilerin Toplanmasi ve Analizi

Bu calismada, veriler konu ile ilgili 6n-test (anket) ve son-test (anket) uygulanarak toplanmistir.
Katihmcilara etkinlikler 6ncesi 6grenme alanlariyla ilgili agik uglu anketler uygulanmistir. Etkinlikler
yapildiktan sonra belirlenen zaman diliminde katilimcilardan ayni anketleri doldurmalari saglanarak veri
toplama siireci tamamlanmistir. Yapilacak c¢alismanin etkisinin ve katilimcilarin  6n bilgilerinin
belirlenmesi igin 6gretmen adaylar bir sinif ortaminda toplanmistir. Boylece 6gretmen adaylarinin
anketleri cevaplarken farkli kaynaklardan vyararlanma ihtimalleri engellenerek, kendi bilgileri
dogrultusunda cevaplamalari saglanmistir. Toplanan verilerin kolay analiz edilebilmesi igin bilgisayar
ortamina aktariimistir. Agik ucglu anketlerden elde edilen nitel veriler betimsel analize tabi tutulmustur.
Yapilan analizin givenirliginin hesaplanmasi icin verilerin iki farkli ortamda isin uzmani olan baska kisiler
ve arastirmacilar tarafindan ayri ayri yapiimasi gerekmektedir. Bu islemde ayni kelime, cimle ya da
paragrafin ayni kategoriye kodlanip kodlanmadigina bakilmaktadir. Kategoriler arasinda uyumun % 80
diizeyinde giivenirligi, yeterli oldugu kabul edilmistir (TGrnGklG, 2000). Bu arastirmada uyumun % 83
cikmasi yapilan icerik analizinin yeterince glvenilir oldugu soylenebilir. Sorularin katilimcilarin
anlayabilecegi aciklik ve belirginlikte olmasi calismanin gegerlilik durumu saglamaktadir (Yildirm &
Simsek, 2008). Calismada anket sorularinin karmasik, anlasilmasinin glic olmamasina ve yanlis anlamaya
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yol agmayacak nitelikte olmasina dikkat edilmistir. Fizigin 6grenme alanlari ile glinlik hayat uygulamalari
arasindaki katihmcilar tarafindan ifade edilen guinlik hayat uygulamalari dogrudan belirlenmis, ardindan
bulgularin daha dizenli sunumunu gergeklestirebilmek icin kodlar-kategoriler altinda toplanmis ve
belirlenen frekans degerleriyle betimlenerek tablo halinde sunulmustur.

Bulgular

Ogrencilerin astronomi 8grenme alani ile ilgili 6n ve son anketlere vermis olduklari cevaplara gére
kategori ve kodlarin frekans dagilimlari Tablo 1'de verilmistir. Tablo 1'de, astronomi konusunda
O0gretmen adaylarinin 6n ankete vermis olduklari cevaplar incelendiginde toplam 8 kategori ortaya
¢ikmistir. Bu kategoriler; evren, gezegen, uydular, diinya, glines sistemi ve yildizlar, glinlik kullanim
alanlari, gok cisimleri ve gék olaylari seklinde olmustur. On ankette evren kategorisinde 1 kod olusurken
frekansi 1 olmustur. Son ankette ise; 2 kod ortaya cikarken frekansi 14 olmustur. Evren kategorisinde
son ankette 6ne ¢ikan kodlar; evreni tanima ve evrendeki gelismeler kodlari olmustur. Katihmcilari bu
distncelerini “Fizik sayesinde evrende meydana gelen her tirli gelismeyi biliriz”, “Fizik evrenimizin
bilmedigimiz tim sirlarini 6grenebilmemize yardimci olmaktadir” gibi sozlerle ifade etmislerdir. Ayrica
katilimcilar; evrenin olusumunu 6grenmemize, anlamamiza ve tanimamiza fizigin yardimci oldugunu
belirtmislerdir. Uydular kategorisi 6n ankette 1 kod ve 1 frekansla temsil edilirken, son ankette 2 kod ve
5 frekans ile temsil edilmistir. Katihmcilar; “Fizik sayesinde uydular ile savunma sistemleri
olusturulmaktadir” ve “Bu sayede iletisim igin uydularin kullaniimasi saglanmistir” ciimleleriyle
distncelerini ifade etmislerdir. Katilimcilar ayrica; Fizik sayesinde yapilan gelismeler sonucunda;
uydularin yerylzini gorintilemekte oldugu ve uydularin giiniimiiz teknolojisi radyo ve televizyon
sinyallerinin iletiminde blyuk rol oynadigini belirtmislerdir.

Son anket verileri; diinya kategorisini olusturmakta olup 2 kod ve 14 frekanstan olusmaktadir. Bu
kodlar; diinyayr tanima ve astronomik sistemlerin diinyamiza etkisi seklindedir. Ogretmen adaylari Fizik
sayesinde; diinyanin bilmedigimiz tim sirlarini, kendi etrafinda donmesini, glines etrafinda dénmesini,
uzayin neresinde oldugunu anlamamizi, Diinya ve Ay arasindaki g¢ekim kuvvetini ve astronomik
sistemlerin diinyamiza etkisini 6grendiklerini belirtmislerdir.

Gezegenler kategorisinde 6n ankette 1 kod ortaya ¢ikmis ve frekansi 4 olmustur. Son ankette ise 3
kod ortaya cikmis ve frekansi 14 olmustur. Son ankette gezegenler kategorisinde 6ne cikan kodlar;
gezegenleri tanima, dalga boyu ve diinyamiz lizerine etkileri kodlari olmustur. Dalga boyu kodunu;
Katihmcilarin gezegenlerden yayilan dalgalarin atmosferin hangi dalga boyunu tuttuklari hangilerini
gecirdiklerini Fizik yardimi ile 6grendikleri disiinceleri olusturmaktadir. Katihmcilarin bu kategoriye
vermis olduklari cevaplar; “Gezegenlerin diinyadan uzakhgini 6grenmemizi saglamaktadir”,
“Gezegenlerin Dlinyamiz Uzerine etkilerini 6grenmemize gezegenlerin birbirlerine uyguladig ¢ekim
kuvvetini hesaplamamiza yardimci olmaktadir” seklinde olmustur. Ayrica Katilimcilar; gezegenlerin
olusumunu, gezegenimizin vyerinin nerede oldugunu, gezegenleri ve gezegenlerin hareketlerini
anlamamizi, gezegenlerin siralanmasini ve gezegenlerin nasil meydana geldigini Fizik sayesinde
ogrendiklerini belirtmislerdir.

Gunes sistemi ve yildizlar kategorisinde 6n ankette toplam 2 kod olusurken frekansi 8 olmustur. Son
ankette ise 3 koddan olusurken frekansi 26 olmustur. Giines sistemi ve yildizlar kategorisini son ankette
gines sistemini tanima, yildizlari tanima ve takimyildizlarinin belirlenmesi kodunu olusturmustur.
Katilimcilarin bu koda ait olusan disiinceleri; Fizik 6grenmenin gilinesteki patlamalari anlama, gilinesin
yildiz oldugu bilme, glinesin olusumu, glinesin hareketi, giinesin dogusu ve batisi, glinesin diinyayi ¢ekim
alaninda tutmasi, glinesin bilmedigimiz tim sirlarini 6grenme, yildizlarin yapisi, yildizlarin uzakligi,
yildizin parlakhginin hesaplanmasi, yildizlarin olusumu, yildizlarin hareketi, yildizin konumu, yildizlarin
dogup blylylip 6lmeleri, yildizlarin kaymasi gibi bilgilerini elde etmeye yardimci olmasidir.
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Tablo 1.
Ogrencilerin Astronomi Ogdrenme Alani ile ilgili On ve Son Miilakatta Vermis Olduklari Cevaplar Gére
Kategori ve Kodlarin Frekans Dagilimlari.

Astronomi ile Fizik arasindaki On Miilakat Son Miilakat
iliski Kategorileri Kodlar Frekans Frekans
Evren Evreni tanima 1 11
Evrendeki gelismeler - 3
Gezegenler Gezegenleri tanima 4 12
Dalga boyu - 1
Dunyamiz Gzerine etkileri - 1
Uydular Uydulari tanima 2 1
Uydularin kullanim alanlari - 4
Dinya Dlnyayl tanima - 13
Astronomik sistemlerin diinyamiza etkisi - 1
Gunes Sistemi ve Yildizlar Gunes sistemini tanima 7 8
Yildizlari tanima 1 17
Takimyildizlarinin belirlenmesi - 1
Guinluk Kullanim Alanlari Doga olaylari 2 9
Zaman olusumu 6 11
Mevsimler 3 8
Y6n bulma 1 3
Yer sekilleri olusumu 2 -
Yer ¢ekimi 1 1
ispat 2 -
Mekan 4 3
Tahmin etme - 6
Zararliginlar 1
Sera etkisi - 3
Gok cisimleri GOk cisimlerini tanima 9 7
Gok cisimlerinin insan davranislarina - 1
etkisi
Gok olaylari Meteor yagmurlari - 3
Medulla - 1
Glines ve ay tutulmasi - 8
Puslar (n6tron) yildizi kara delige - 1
doénismesi
Samanyolu galaksisi - 1
Ayin hareketleri - 2
Gel git olusmasi - 4

Gunlik kullanim alanlari kategorisini &n ankette 8 kod ve toplam 21 frekans olusturmaktadir. On
anket verilerinin olusturdugu kodlar; doga olaylari, zaman olusumu, mevsimler, yon bulma, yer sekilleri
olusumu, yer c¢ekimi, ispat ve mekandir. Son ankette 9 kod ve toplam 45 frekanstan olusmaktadir. Son
anket verilerinin olusturdugu kodlar ise; doga olaylari, yer ¢cekimi, mekan, tahmin etme, zararl isinlar,
sera etkisi, zaman olusumu, mevsimler ve yon bulmadir. Katilimcilari diisiincelerini “Olusabilecek kot
olaylardan korunmamiz ya da dnceden dnlem almamizi saglar”, “Yén bulmamizi saglar”, “Onceden baz
olaylari 6grenilebilmemize yardimci olur”, “Gunlik hayati yorumlamamiza yardimci olur”, “Gelecekte
nasil 6nlem almamiza yarar”, “Diinyamizi etkileyebilecek durumlari bilmemizi saglar” ve “...... bu sayede
Dilinyay! glinesin zararli 1sinlarindan korumaya calisiriz” seklinde ifade etmislerdir. Ayrica katihmcilar;
gelecekte meydana gelecek olaylari tahmin etme, yeni yasanacak mekanlar bulma, gilines isinlarindan
gelen zararli i1sinlardan korunma, zaman olusumu, mevsimlerin olusumu, yon bulma ve yer sekillerinin
olusumu gibi olaylarin nasil ve neden oldugunun anlasiimasinda Fizigin kullanildigini belirtmislerdir.
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Ogrencilerin elektrik 6grenme alani ile ilgili 6n ve son ankette vermis olduklari cevaplar gére kategori
ve kodlarin frekans dagilimlari Tablo 2’de verilmistir. Tablo 2 incelendiginde, 6grencilerin elektrik konusu
ile ilgili 6n ankette vermis olduklari cevaplar dikkate alindiginda toplam 3 kategori ortaya ¢ikmistir. Bu
kategorilerden en yiksek frekansa sahip olan kullanildigi yerler kategorisidir. Bu kategori 10 kod ve 40
frekanstan olusmaktadir. Bu kodlar; sinir sistemi, aydinlatma, enerji donlsimi, 1si, gida saklama,
teknoloji, doga olaylari, topraklama, bitkilerin beslenmesi ve kiyafet ¢ikarmadir. Son anket verileri; 5 kod
ve toplam 235 frekanstan olusmaktadir. Kullanildigi yerler kategorisini son anket verileri 11 kod ve 58
frekans ile olusturmaktadirlar. Kullanildigi yerler kategorisini katiimcilarinin genel olarak su ifadeleri
olusturmaktadir; beslenme, temizlik, eglence parklarinda, gida saklama, su isitma, isitma, hareket etme,
pisirme, sogutma, manyetizma, aydinlatma, ses iletimi, ses olusmasi, iletisim, bilgi islem merkezleri, sarj,
aydinlatma, enerji donlisimi, 1sinma, yemek yapma ve sag¢ sekillendirme gibidir. Ayrica 6grenciler
kiyafet cikarirken sirtinmeden kaynaklanan kivilcimin (statik elektrik olusumu) varhigindan
bahsetmislerdir. Katilimcilar bu dusincelerini: “Bazen sagimiz yin kiyafetlerimizle etkilesince bile
elektriklenir”, “Elektrik olmasaydi elektronik aygitlar kullanamazdik”, “Utii, televizyon, bilgisayar gibi
bircok aletlerin mekanizmalarini ¢alistirmak igin elektrige ihtiyag vardir”, “Elektrik hayatimizda 6zellikle
enerjiye cevrilip hayatimizda aydinlatmada kullandigimiz gibi”, “Buzdolaplarinin, fon makinelerinin,
¢amasir makinelerinin, firin, Gtd, stipirge makinelerinin ve daha aklimiza gelmeyen ¢ok sayida elektrikle
calisan ev aletlerinin de elektrik enerjisinin olmasi halinde kullanilacak” seklinde ifade etmislerdir.

Ev aletleri kategorisini 6n anket verileri 3 kod ve toplam 40 frekans ile olustururken, son anket
verileri 6 kod ve toplam 129 frekans ile olusturmaktadir. Bu kategoriyi son anket verileri beyaz esyalar
kodunu (f: 49) ile olustururken 6n anket verileri teknolojik aletler kodunu (f: 27) ile olusturmaktadir.
Katihmcilarin elektrigin glinlik yasantida kullanim alanlari olarak ev aletleri kategorisine vurgu yaptiklari
soylenebilir (f: 40, f: 129).

On anket ve son anket verilerinin analizi sonucu her ikisini de kullanim alanlari kategorisini
olusturmaktadirlar. On anket verileri bu kategoriyi 7 kod ve toplam 27 frekans ile olustururken son anket
verileri 6 kod ve toplam 44 frekans ile olusturmaktadir. Katiimcilarin elektrigin ulasim, sanayi, fabrika,
saglk, endustri, iletisim ve egitimde kullanildigini ifade etmislerdir. Katilimcilarin diisiincelerini su sekilde
ifade etmislerdir: “Elektrik hastanede kullanilan tim cihazlarin kullanimi icin gereklidir”, “Elektrik tiptaki
hasta teshis ve tedavi yontem ve tekniklerinde kullaniliyor”, “Fabrikalarda makinalarin ¢alismasi icin
elektrik enerjisine ihtiyag duyuluyor”, “Bircok fabrika ve sanayi kurulusunda hareket enerjisi halinde
bircok makinenin g¢alismasini saghyor”. Son anket verilerinde; katimcilar gesitli arabalarda ve arabalarin
farkli bélimlerinde de elektrigin kullanildigini belirtmislerdir. ifadeleri sonucu araba kategorisi olusmus
olup, bu kategori 5 kod ve toplam 9 frekanstan olusmaktadir. Arabalardaki atesleme sistemlerinde,
arabalarin akisiinde ve arabalarin sarj edilmesinde elektrigin kullanildigini vurgulamislardir. Ayrica son
anketlerinde katiimcilar elektrigin giinlik yasantidaki yararlarina da vurgu yapmislardir. Yararlari
kategorisi 3 kod ve toplam 4 frekanstan olusmaktadir. Kodlar; zaman kazanma, hayatimizi eglenceli hale
gelmesi ve teknolojinin gelismesidir.

Tartisma, Sonug ve Oneriler

Ogretmen adaylarinin astronomi konusunu giinliik yasamla iliskilendirmeleri incelendiginde; genel
olarak 6gretmen adaylarinin uygulamadan sonra vermis olduklari iliskilendirme sayilarinin uygulamadan
once vermis olduklari iliskilendirme sayisinin yaklasik iki kati oldugu saptanmistir. Benzer sekilde son
anket verilerinin olusturmus oldugu kodlar 6n anket verilerinin olusturmus oldugu kodlarin yaklasik iki
katidir. Ogretmen adaylari uygulama sayesinde; evreni, gezegenleri, uydulari, diinyayi ve giines sistemi
ve vyildizlart tanidiklarini ve ginliik yasamdaki yerlerini daha iyi anladiklarini belirtmislerdir. Ayrica
uygulamadan sonra 6gretmen adaylarinin meteor yagmurlarini, giines ve ay tutulmasini, noétron
yildizinin kara delige donlismesini, samanyolu galaksisini, ayin hareketlerini ve gel-git olaylarinin
olusmasinin Fizik ile tespit edildigini belirttikleri saptanmistir. Boylece Fizikle-Astronomi, Astronomiyle-
glnlik yasam arasindaki iliskiyi daha iyi anladiklari ve anlamlandirdiklari soylenebilir. Etkinliklere katilan
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o6gretmen adaylari hayatlarindaki fizigin farkina vardiklari, etkinliklerden 6nce okulda 6grendiklerinin ne
ise yaradigini anlamadiklari, etkinlikler bu konularin giinlik yasantidaki yerini kavramalarina yardimci
oldugunu séylemislerdir.

Tablo 2.
Ogrencilerin Elektrik Odrenme Alani ile ilgili On ve Son Miilakatta Vermis Olduklari Cevaplara Gére
Kategori ve Kodlarin Frekans Dagilimlari.

Elektrik Ogrenme On Miilakat Son Miilakat
Alani Kategoriler Kodlar Frekans Frekans
Ev aletleri Ev aletleri 12 31
Kuguk ev aletleri - 5
Blyik ev aletleri - 3
Mutfak egyalari 1 14
Beyaz Esyalar - 49
Teknolojik aletler 27 27
Araba Araba - 4
Araba akisi - 1
Elektrikli arabalar - 2
Araglarin sarji - 1
Arabalarin ateslemesi - 1
Kullanildigi yerler Sinir sistemi 1 1
Aydinlatma 16 20
Enerji donlstimi 4 1
Isi 10 23
Gida saklama 1 2
Teknoloji 3 5
Doga olaylari 2 1
Topraklama 1 -
Bitkilerin beslenmesi 1 -
Kiyafet ¢ikarma 1 -
Temizlik - 1
Manyetizma - 1
Ses - 2
Biitlin arag geregler - 1
Kullanim Alanlari Ulasim 5 6
Fabrika 3 8
iletisim 3 7
Sanayi 4 18
Saghk 9 -
Endustri 1 2
Egitim 2 3
Yararlari Zaman kazanma - 2
Hayatimizin eglenceli hale gelmesi - 1
Teknolojinin gelismesi - 1

Demircioglu (2008) tarafindan yapilan calismadan elde edilen sonuglar; baglama dayal (gercek
yasam temelli) yaklasim kullanilarak hazirlanan materyalin 6gretmen adaylarinin alternatif fikirlerini
bilimsel anlamalara donistirmede etkili oldugunu vurgulamistir. Bunun yani sira, bu yaklasimin
kavramlarin anlamli 6grenilmesini saglayarak kaliciligi arttirdigi ve 6grenilen kavramlarin zihinde
yapilandiriima isleminin 6gretimden sonra da devam etmesine 6nemli katkilar sagladigi sonucuna
ulasilmistir. Brunsell ve Marcks (2005) 6gretmenlerin bilimsel anlamalarinin 6grencilerin fen 6grenimi
Uzerinde carpici etkileri vardir yonilindeki duslincesinden yola c¢ikarak; gercek yasam icerikli
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uygulamalarin 6gretmen adaylarinin bilimsel anlamalarindaki olumlu etkisinin dnemi bir kez daha ortaya
¢tkmaktadir. Ayrica Ugar ve Demirioglu (2011) tarafindan yapilan ¢alisma da, egitim fakiltelerinde
verilen egitimin (teacher training program) onlarin Astronomiye olan tutumlarini 6nemli o6lglide
etkiledigini saptamislardir. Bektasl (2016) tarafindan yapilan ¢alismada, Fen bilgisi 6§retmen adaylarinin
Astronomi bilgi dizeyleri ile Astronomiye karsi tutumlari arasindaki iliski arastirilmistir. Calismanin
sonucunda, egitim fakiltelerinde verilen Astronomi derslerinde 6gretmen adaylarinin, ilgili konulari
daha iyi anlamalari, glinlik yasamla iliskilendirerek daha iyi anlamlandirmalari ve bdylece konuya karsi
olumlu tutum gelistirmeleri agisindan da 6nem arz etmektedir.

Elektrik 6grenme alaninin glinlik yasamla iliskilendirilmesi baglaminda uygulamanin baglangicinda
O0gretmen adaylarinin elektrik ile araba ve elektrigin yararlari konusunda goris bildirmezlerken uygulama
sonunda bu iliskilere vurgu yaptiklari tespit edilmistir. Ayrica katilimcilarin elektrigin giinlik yasamla
iliskilendirilmesi hususunda iliskilendirme sayilarinin arttig1 ve iliskilendirmelerinde farkli durumlara ve
farkli olaylara da vurgu yaptiklar belirlenmistir. Ogretmen adaylarinin uygulama sonunda uygulama
dncesine gore iliskilendirme sayilari yaklasik iki katina ¢ikmistir. Ogretmen adaylarinin elektrigin giinliik
yasamdaki yeri ve kullanimi agisindan farkindalik kazandiklari sdylenebilir. Ogretmen adaylarinin elektrik
0grenme alaninin giinliik yasamda karsilastiklari durum ve olaylarin neresinde yer aldigi, ne ise yaradigl,
nasil kullanildigi ve yararlari konusunda yeni bakis agilari kazandiklari ve karsilasmis olduklari olaylari,
durumlari anlamlandirdiklari, hatta olaylari bilimle iliskilendirerek bilimsel bakis agisi kazandiklari tespit
edilmistir.

Ogrencilerin bilgilerini giinliik yasamla iliskilendirmeleri; okul ortaminda 6grenmis olduklari konularin
6nemini anlamalari, nerede ve nasil kullanilacagini gérmeleri ve konularin aslinda ginlik yasantiyla
bitunlesik oldugunun farkina varmalari agisindan biylik 6nem tasimaktadir. Bu baglamda, 6grenme
ortamlarina bu iliskileri yansitacak olan &gretmenlerin yeterli bilgi ve deneyim sahibi olmalari
gerekmektedir. Bu agidan galismanin sonucu 6nem kazanmaktadir. Ayrica gunlik yasanti ile konulari
iliskilendirerek derslerin islenmesi; siniflarda 6grencilerin derslere yogun ilgi gostermelerine (Yilmaz,
Othan & Cantimur, 2014), 6grencilerin ezbercilikten kurtulmalarina, kavramlari daha iyi anlamalarina,
motivasyonlarinin artmasina ve derse karsi olumlu tutum gelistirmelerine (Ayvaci, Nas & Dilber, 2016;
Gainsburg, 2008) ve akademik basarilari diizeylerinin artmasina katki saglamaktadir (Ozturan Sagirl et
al., 2016).

Bu calismanin sonucunda gelecegin 6gretmeni olan adaylarinin fizik konularini ginlik yasamla
iliskilendirmeleri onlarin alan bilgilerine olumlu etki yaratacaktir. Béylece “Ogretmenlerin alan bilgileri
yetersiz oldugunda bu durum o&grencilerine de yansimaktadir” (Alev & Karal, 2013) probleminin
¢6ziminde rol oynayabilecektir. Clnkl vyapilan c¢alismalar; 6grenciler, 6gretmen adaylari ve
o6gretmenlerin Astronomi ve Elektrik konularinda eksik ve yetersiz bilgiye hatta kavram yanilgilarina
sahip olduklarini vurgulamaktadir (Bektasli, 2016; Brunsell & Marcks, 2005; Kaltak¢i & Eryillmaz, 2010;
Kanh, 2014; Karal, Alev & Baskan, 2010; Korur, 2015; Kii¢clikozer & Demirci, 2008; Ogan-Bekiroglu, 2007;
Plummer, 2009; Plummer & Maynard, 2014; Sadler et al., 2010; Small & Plummer, 2014; Steinberg &
Cormier, 2013; Trumper, 2000; Trundle et al., 2002, 2006; Wilhelm et al., 2007; Unsal, Giines & Ergin,
2001). Ogretmenlerin sahip olduklari alan bilgisi kadar, bu siirecte kullandigi dgretim ydntem ve
tekniklerinin de énemli blytktir (Cantrell, Young & Moore, 2003). Ayrica 6gretmen adaylarinin giinliik
yasamla Fizik konularini iliskilendirebilmeleri onlarin branslariyla ilgili derslerin gergcek yasamdaki
kullanimlarini bilmesine, derslerini bu bilgiler 1s18inda gercek yasamdan orneklerle zenginlestirmesine ve
o6gretim sirecine gercek yasam ile iliskilendirmesine yardimci olacaktir (King, Winner & Ginns, 2011;
Ozturan Sagirh et al., 2016). Ogretmen adaylari bu calismada, gercek yasam icerikli 6gretim
uygulamalarinin fizik konularindan Astronomi ve Elektrik konulari ile nasil iliskilendirildigini ilk elden,
direkt olarak yasayarak 6grenmistir. Calismanin sonucu 6gretmen adaylarinin sadece alan bilgilerine
olumlu katkida bulunmasi degil ayni zamanda mesleki hayatlarinda kullanacaklari 6gretim yontem ve
tekniklerinde farkh boyut kazanmalar agisindan da ©6nem arz etmektedir. Demircioglu (2008)
calismasinda vurguladigi gibi geleneksel 6gretim yontemleri ile bir egitim donemi geciren bir 6gretmen
adayinin égretmen oldugunda da bu ydntemleri tercih edecegidir. Ogretim elemani dersini verirken
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konunun 6grenciler tarafindan iyi bir sekilde anlasilmasinin yaninda kullandigi 6gretim yontemlerinin de
O0gretmen adaylarina 6rnek olmasina dikkat etmelidir. Bu agidan birgok 6gretim elemaninin, 6grencilerin
anlamalarini kolaylastiracak ve onlara 6rnek olacak ¢agdas 6gretim yontemlerine dayali materyallere
derslerini islemeleri gerekmektedir.

Calismanin sonucunda; elektrik ve astronomi 6grenme alanlarinda gergek yasam uygulamalarinin
kullanilmasinin 6gretmen adaylarinin bu 6grenme alanlarini giinlik yasamla iliskilendirme diizeylerinin
yaklasik iki katina giktigi saptanmistir. Boylece Fizikle-Astronomi, Elektrikle—glinlik yasam, Astronomiyle-
ginlik yasam hatta Fizikle-glinlik yasam arasindaki iliskiyi daha iyi anladiklari ve anlamlandirdiklari
sdylenebilir. Ogretmen adaylarinin Elektik ve Astronomi 6grenme alanlarinin giinliik yasamdaki yeri ve
kullanimi agisindan farkindalik kazandiklari sdylenebilir. Ogretmen adaylarinin bu égrenme alanlarinin
gunliik yasamda karsilastiklari durum ve olaylarin neresinde yer aldigi, ne ise yaradigi, nasil kullanildigi ve
yararlari konusunda yeni bakis acilari kazandiklari ve karsilasmis olduklari olaylari, durumlari
anlamlandirdiklari, hatta olaylari bilimle iliskilendirerek bilimsel bakis agisi kazandiklar tespit edilmistir.
Bilgilerine ve karsilastiklari olaylara bilimsel bakis agisi kazandirdigi sdylenebilir. Ogretmen adaylari bu
calismada, gercek yasam igerikli 6gretim uygulamalarinin fizik konularindan astronomi ve elektrik
0grenme alanlari ile nasil iligskilendirildigini ilk elden, direkt olarak yasayarak 6grenmistir. Calismanin
sonucu 6gretmen adaylarinin sadece alan bilgilerine olumlu katkida bulunmasi degil ayni zamanda
mesleki hayatlarinda kullanacaklari 6gretim yontem ve tekniklerinde farkli boyut kazanmalari agisindan
da 6nem arz etmektedir.

Oneriler

Ogrencilere fizik konularinin sevdirilebilmesi icin &nce bu konularin giinliik yasamdaki yerini
anlamalari ve o©nemini fark etmeleri gerekmektedir. Yani fizik konularinin giinlik yasantimizin
vazgecilmez bir pargasi olduklari, hayatimizi kolaylastirdiklari, birgok problemimize onlar sayesinde
¢6zim buldugumuzu fark edebilmeleri ve fizik konulari ile giinliik olaylar arasinda baglamlar kurmalari
gerekmektedir. Bu da ancak 6grencilere bu konular ile giinlik yasamin iliskilendirildigi bir 6grenme
ortaminin saglanmasi gerceklesecektir. Konulari glinlik yasamla bagdastirabilen bir 6gretmen 6grencileri
icin boyle bir 6grenme ortami olusturmakta zorlanmayacaktir. Calisma da gercek yasam icerikli 6gretim
uygulamalarinin 6gretmen adaylarinin fizik konularindan olan astronomi ve elektrik konularini glinlik
yasamla daha fazla iliskilendirebildikleri tespit edilmistir. Gelecegin O6gretmeni olan bu 6gretmen
adaylarinin meslek yasantilarina daha donanimh bir sekilde hazirlanmalari ve mevcut bilgilerine farkli
acidan bakmayi saglayacak dislinme sistemi kazanmalar igin Ogretim Uyelerine buyik goérev
dismektedir. Gergcek yasam icgerikli 6gretim uygulamalari egitim fakiltesi ders mifredatlarn igine
alinabilir ve islenen derslerde etkili bir bicimde kullaniimasi saglanabilir. Bununla birlikte Milli Egitim
Bakanhgi tarafindan 6gretmenlere gergek yasam icerikli 6gretim uygulamalari hakkinda hizmet igi egitim
verilebilir.

Bilgilendirme

TUBITAK tarafindan desteklenmis olan 113B280 proje numarali “Matematik Fizik ile Hayat Matik”
projesinin belirli béliminin verileri kullanilarak hazirlanmistir.
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Introduction

It is important for individuals to have a secure future for both themselves and society. However,
some individuals have complications in their lives making it more difficult to achieve success. For
example, being socio-economically disadvantaged is a determinant of not only the access to education,
but also the educational success (ERG, 2014; Tansel, 2002). Many studies show a strong nexus between
socioeconomic indicators such as the educational status of parents or the household income and the
learning outcomes of students. These studies report the possibility of coming from a lower
socioeconomic status is higher for students with low success (Acemoglu & Pischke, 2001; Baker,
Goesling, & LeTendre, 2002; Chevalier & Lanot, 2002; Davis-Kean, 2005; Konstantopoulos, 2006; Kose,
2007; OECD, 2007; 2011; Sirin, 2005).

While the studies conducted highlight the determinative role of socioeconomic characteristics on
academic achievement, a subset of students shows remarkable success despite their disadvantaged
socioeconomic status. For example, one out of every three students from disadvantaged families in
OECD countries overcomes their socioeconomic status and show a great success. This ratio is over
60.00% in OECD countries such as Korea and Hong-Kong-China. However, the ratio is lower in Canada,
Finland, Japan, and Spain where 35.00% of the disadvantaged students are high-achieving students
(OECD, 2011). Approximately one million students (6.40%) n the 2012 Programme for International
Student Assessment (PISA) succeeded despite the difficulties from their socioeconomic status. This ratio
was 7.20% for Turkey in the PISA 2012, which was higher than the OECD average (OECD, 2013).

These students are able to succeed better than anticipated despite the difficulties such as low
socioeconomic status and poor environmental conditions (OECD, 2011). In the literature, they are called
dauntless students (Masten, 2001), resilient students (Dincer & Oral, 2013), and disadvantaged high-
achieving students (OECD, 2011). Despite the various risk factors that may cause students to fail in
school, the surprising academic achievement is called academic resilience. Academic resilience can be
developed through reducing risk factors, enriching protective factors, and increasing the effectiveness of
protective factors (Krovetz, 1999). However, some risk factors are a basis for many problems. Being
disadvantaged socioeconomically is among such risk factors. A low socioeconomic status can lead to the
lack of requirements needed to maintain a healthy lifestyle as well as to the insufficiency in meeting
basic needs. This situation usually depends on the quality of the environment. Therefore, a low
socioeconomic status is a critical and general risk factor for students (Brackenreed, 2010).

The negative consequences of a risk factor can be eliminated by either directly removing the risk
itself or developing protective factors (Tiet & Huizinga, 2002). According to Krovetz' theory of resilience,
protective factors can be related to the individual or the society (Krovetz, 1999). In this case, academic
resilience is not just about the individual’s own characteristics. It is influenced by the individual’s social
and physical environment and shaped through the interaction of the individual and exogenous factors
(Johnson, 2008; Masten, 2001; Toland & Carrigan, 2011; Wasonga, 2002).

According to the literature, economically disadvantaged students’ goals, their expectations for the
future (Krovetz, 1999), their thoughts of a successful future, and their belief in successfully fulfilling
responsibilities increase their chance of success compared with their socioeconomically advantaged
peers (Fallon, 2010; OECD, 2011). Self-confidence, motivation, the skill of goal setting, and stress
management are among the determinants of academic resilience (OECD, 2011). In addition, qualified
school and education services, positive perceptions towards schools and teachers, the social support
provided by parents and peers (Bernand, 2004; Foster, 2013), and the duration of education at the
school (OECD, 2011) are listed among the effective factors.

The skills that have lasting impacts on academic performance are not specific to particular
individuals. These characteristics can be developed through constructing supportive environments
(Masten, 2001). As a result, researchers from around the world as well as from Turkey have conducted
studies focusing on students coming from a disadvantaged socioeconomic status with relatively high
success (Alva, 1991; Arastaman & Balci, 2013; Arnold, 2003; Borman & Overman, 2004; Dinger & Oral,
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2013; Foster, 2013; Gizir & Aydin, 2009; Gonzalez & Padilla, 1997; Morales, 2008; OECD, 2011; Wasonga,
2002; Waxman, Padron, Shin, & Rivera, 2008; Yavuz, 2015; Yilmaz-Findik & Kavak, 2013). However, the
studies about the disadvantaged high-achieving students in Turkey are not sufficient. One of these
studies reported a positive relationship between academic resilience and the positive perception of
academic competence, high expectations, feeling hopeful about the future, and positive peer and school
relationships (Gizir & Aydin, 2009). Another study indicated students’ academic resilience varies
according to gender, geographical region, type of program and school, and status of having a preschool
education. The results of this study revealed that the insufficient number of teachers negatively affects
students’ academic resilience and factors such as discipline in the school, quality of educational
materials, and student-teacher relationship increase students’ academic resilience (Dinger & Oral, 2013).
Arastaman and Balc (2013) found that academic achievement and absenteeism predict academic
resilience at a low level. They also determined that perceived parent and peer support is an important
predictor of academic resilience. According to another study, cognitive flexibility and perceived social
support predict academic resilience, whereas gender and attachment to the school do not (Yavuz,
2015).

In Turkey, some studies focused on low socioeconomic status based on the region of the school and
were conducted only in particular provinces (Arastaman & Balci, 2013; Gizir & Aydin, 2009). Therefore,
the generalizability of these studies is limited. Moreover, some were based on the PISA 2009 data
(Dinger & Oral, 2013; Yilmaz-Findik & Kavak, 2013). The PISA is conducted every three years to measure
the life skills of students in mathematics, reading, and science and each session concentrates on one of
these fields. The reading field in the PISA 2009 and the mathematics field in the PISA 2012 were
investigated in detail. Turkey’s mathematics average is less than other fields in almost all PISA reports.
Turkey performed below the average among both OECD and all participating countries in mathematical
literacy (MEB, 2015). Considering the students’ distribution according to their competence level, the
percentage of students below the second level in the mathematics test was higher than the percentage
in the fields of reading and science. However, the second level in PISA is regarded as the basic
competence level and students below this level do not possess the necessary skills for active
participation in social life (MEB, 2015; OECD, 2011; 2013). In this regard, it is of critical importance to
determine the factors contributing to the high performance of the socioeconomically disadvantaged
high-achieving students in the mathematics field. Therefore, data that eliminates the effect of
socioeconomic status on academic achievement need to be generated. This can make it possible to
determine appropriate investment areas in education, and as a result, students’ achievement affected
by this risk can be enhanced.

Thus, this study investigates socioeconomically disadvantaged students based on the PISA 2012 data
to determine how high-achieving students differ from low-achieving students from similar
socioeconomic status examining the roles of affective characteristics towards mathematics, teachers,
and the school in student achievement. In line with the determined general aim, an answer to the
following question was sought:

1) Do the disadvantaged high- and low-achieving students’ affective characteristics towards
mathematics, anxiety towards mathematics, and affective characteristics towards the school and
teacher explain their mathematical literacy performance?

Method

Research Design

The study was designed as descriptive survey study because it describes an existing situation. In the
descriptive survey model, the individual or object of descriptive survey studies is described in its own
condition without any attempt to change or influence it (Karasar, 2009).

255



Emine ONDER, Seyma UYAR — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 253-280

Study Group

Students below the age of 15 who participated in the PISA 2012 in Turkey constituted the universe of
the study. The Turkey sample in the PISA 2012 consisted of 4848 students from 170 schools in 57
different provinces. The participants were selected through stratified random sampling, which
represents 12 statistical regions. This study followed the method in the OECD’s (2011) report titled
“Against the Odds” to select the disadvantaged high- and low-achieving students in Turkey’s sample. In
order to identify the disadvantaged students, the students in the lowest 33.00% according to the index
of economic, social, and cultural status (ESCS) were considered. The achievement status of the students
in the lowest 33.00% according to the ESCS index were grouped as follows: The lowest 33.00% according
to the average mathematics score are identified as low-achieving students, the highest 33.00% are
identified high-achieving students, and the middle 33.00% are mid-achieving students. In addition, 66
mid-achieving students who were above the OECD average (448) were included in the group of students
in the highest 33.00% in order to reach a sufficient sample number for analysis. This shift between
groups did not change the results since there was not a statistically significant difference between these
66 students and the high-achieving students in terms of mathematical achievement. In addition, the
25.00% or 33.00% cut-off points were referenced when identifying disadvantaged high and low-
achieving students. Another way to group students was by achievement according to the PISA’s six
competency levels. Because the number of disadvantaged high-achieving students significantly
decreased with these cut-off points, this method was not preferred in the analysis. The cut-off points
were defined as 25.00% and 33.00% in the academic achievement distribution and the analysis were
repeated for justification. The results did not reveal any qualitative or quantitative differences. After
excluding the missing variables from the analysis, the study included 218 students in the low-achieving
group and 172 students in the high-achieving group. The two groups were compared in terms of
achievement in order to identify the most apparent differences.

The sample size of structural equation model (SEM) studies has been the topic of many studies. The
required sample sizes for Confirmatory Factor Analysis (CFA) model and simple or complex SEM models
vary. Various factors such as the number of indicators, factors, and latent variables can influence the
sample size (Muthen & Muthen, 2002). In many studies, the analyses compatible with a normal
distribution and maximum likelihood prediction with 10 individuals per variable were included in the
model as ideal. In other words, for a 10-variable model, there is a need for 10 individuals per variable, so
there must be at least 100 people in the analysis (Bentler & Chou, 1987; Kline, 2005). Similarly, when
there is no missing variables and the data is appropriate for a normal distribution, having a 150-person
sample size is considered to be sufficient (Anderson & Gerbing, 1984; Muthen & Muthen, 2002). It is
emphasized that when the number of indicators in a factor is too high, the sample size can be decreased
(Muthen & Muthen, 2002). The general opinion about sample size in SEM studies is that 200
participants are enough (Jackson, 2001). In multiple group studies, Kline (2005) stated that having 100
individuals in each group is enough. In this study, the number of successful students in the
disadvantaged group could not reach 200; however, it did exceed 150. The model was implemented on
the large samples randomly selected according to the PISA Turkey data, and the model was confirmed
with its form in this study. Therefore, the sample size was considered to be sufficient by the researchers;
however, though it should be noted as a limitation.

Data Collection

In the study, the form B data that provides the most information about student characteristics was
used to describe the structural model depending on the number of students accessing the item. The
data about students’ affective characteristics such as their interest in mathematics, motivation level,
self-perception, statements such as teachers’ behaviors in the classroom in learning-teaching process,
and sense of belonging to the school are collected through the student survey (MEB, 2015). The data
collected from each country was brought together in the OECD database. The responses to these
statements were accessed through the codes posted on the OECD website.
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Data Analysis

In the data analysis, the premises were checked and the data was organized to be appropriate for
the analysis. The scales related to the characteristics of the students were examined through CFA. The
variables to be included in the student characteristic model were determined and the consistency of the
model with the whole data was confirmed through CFA. The invariance of the model in high or low
success groups was investigated through the multiple group CFA. In order to reveal the relationships
between student characteristics and mathematics achievement, the SEM in LISREL 8.80 program was
used.

Studies investigating the achievements of disadvantaged students have mostly used Linear
Regression Analysis. In traditional regression models, the measurement errors in the independent
variable are ignored. At this point, the regression results may not be sufficiently explanatory. The SEM
includes the measurement errors in the observed variables (dependent or independent) and the direct
or indirect influences of variables in the process of analysis. Therefore, this enables to obtain values for
testing, prediction, or development of complex models (Kline, 2005; Raykov & Marcoulides, 2006).
Similarly, these relationships can be revealed visually with the help of path diagrams. On the other hand,
when the regression coefficients are compared between groups, SEM is preferred instead of Regression
Analysis because it enables keeping the errors, factor loadings, and correlations between factors of the
observed coefficients under control.

The analysis of premises: The data were analyzed with SPSS 20.00 in terms of lost value and
normality. Because it may lead to changes in the results of the analyses, first the missing variables were
investigated. In the sample from Turkey, the students belonging to the disadvantaged group that did not
answer the student survey were excluded from the analysis as missing variables. The remaining 391
values were analyzed for any outliers with one variable. The items that exceeded the calculated z value
+ 3.00 were excluded from the analysis.

Because the SEM is a multivariate analysis, the cleanness from multivariable surplus values was
tested by calculating the Mahalanobis Distance. These distances revealed a chi-square distribution
whose degree of freedom is the sample size and, when p<.00, they prove multivariable outlier
observations (Kline, 2005; Stevens, 2009). The results revealed the data did not have multivariate
outliers; therefore, it was not possible to test the multivariate normality assumption since it requires
many linear combinations in SEM. Therefore, a univariate normality analysis for each observed variable
is recommended (Weston & Gore, 2006). To decide whether the values are normal, the kurtosis and
skewness values for each independent variable used in the study and the ratio of their mean scores to
their standard deviation (dependent change coefficient) were considered. The results revealed the
variables were suitable for normal distribution. When regression analysis was conducted on the
variables to be considered for the SEM, their tolerance values were at the desired level with Variance
Inflation Factor (VIF) values being far below 10, and Condition Index (Cl) values being under 30. These
results suggest there was not a multiple linkage problem between the items (Buyukoéztirk, 2010;
Guijarati, 2004; Kline, 2005; Stevens, 2009).

The analysis of student surveys: In this study, the variables in the PISA student survey thought to
explain mathematics achievement were analyzed using the CFA to determine their factor structures. The
factors revealed from the confirmation of the model-data compatibility characteristics in the student
survey are presented in Table 1.

The mathematics anxiety scale was confirmed as a two-factor form. The anxiety sub-dimension
consisted of five items and their factor loadings ranged between .46 and .76. The factors loadings in the
sub-dimension of belief in becoming unsuccessful in mathematics ranged between .41 and .63.
Following CFA, the values of RMSEA=.06, x2/df=2.27, CFI=.96, GFI=.95, and SRMR=.04 NNFI=.95 were
obtained. Students’ characteristics towards schools consisted of three dimensions: learning outcomes,
learning activities, and belonging to the school. The sub-dimension of learning activities consisted of
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four items: Schools’ role in preparing students for the university, providing a good occupation
opportunity, difficulty of studying, and providing a good graduation score. The factor loadings of the
items ranged between .68 and .72. The learning outcomes sub-dimension consisted of four items and
their factor loadings ranged between .26 and .68. The sub-dimension that measures students’ sense of
belonging to the school includes nine items. The factor loadings in this dimension were between .41 and
.62. The CFA results confirmed a three-factor form. Following CFA, the values of RMSEA=.09, xz/df=3.51,
CFI=.92, GFI=.87, and SRMR=.07 NNFI=.91 were obtained.

Table 1.
The Factors towards Student Characteristics that Explain Mathematics Achievement of Turkey in the PISA
2012 and the Observed Variables.

Affective characteristics towards Interest towards mathematics (MATINT)
mathematics (mathematics) Instrumental motivation towards mathematics
Mathematical self-perception (MATSELF)
Mathematical self-efficacy perception (MSELFEFF)
Mathematical behavior (MATBEH)
Mathematical study ethics (MATHET)
Problem-solving ambition (PRAM)
Openness towards problem-solving (OPPROB)
Anxiety (anxiety) Mathematical anxiety (MATHANX)
Belief in becoming unsuccessful in mathematics
Affective characteristics towards the the  Attitude towards school: Learning outcomes

school (schafct) Attitude towards school: Learning activities
Belonging to the school (BELOSCH)
Teacher characteristics (teacher) Mathematics teacher support (MATTSUP)

Teacher-student relations (TESTRE)

Teacher behavior: Teacher-directed instruction
Teacher behavior: Formative assessment (TEBEFE)
Teacher behavior: Student orientation (TEBEHSCE)

Teacher characteristics consisted of five factors that are teacher support, teacher-student relation,
teacher-directed instruction, formative assesment, and student orientation as a result of CFA. The
teacher support factor consisted of four items. The factor loadings of the items ranged between .50 and
.74. The sub-dimension of teacher-student relations consisted of five items and their factor loadings
ranged between .30 and .69. The sub-dimension of student orientation was tested with four items in
five stages. The factor loadings of the items ranged between .55 and .59. The sub-dimension of
formative assesment consisted of four items and their factor loadings ranged between .50 and .67.
Teacher directed instruction behavior consisted of five items and their factor loadings ranged between
.57 and .61. Following CFA, the values of RMSEA=.04, xz/df=1.63, CFI=.97, GFI=.92, SRMR=.05, and
NNFI=.97 were obtained. The fit indices of the model indicated that the teacher characteristics were
confirmed as a five-factor form in both groups.

Constructing the model: At this stage, the invariance of the model of the students’ characteristics
towards mathematics was first investigated. Measurement of invariance means the relationship
between the latent and observed variables were found to be the same between the groups (Widaman &
Rice, 1997). It is advised that the individuals in different groups should have equal probability of getting
a particular point when measured in terms of the same characteristic. If the groups have the same
actual score, the observed scores should be the same (Collins & Lanza, 2010; Wu, Li, & Zumbo, 2007). At
this point, the scale does not provide any advantage for one of the groups.

One of the most common and accepted techniques for examining the measurement invariance is the
Multiple Group Confirmatory Factor Analysis (MG-CFA) as it is a powerful and versatile approach. In this
analysis, the parameters obtained from the models, in which the parameters are released between the
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groups, and from the model, in which the parameters are restricted, were compared gradually and
tested in four stages that are configural, scalar, powerful, and strict invariance (Meredith, 1993). Once
an invariance phase was reached, the other was conducted.

Configural invariance means the factor structure does not vary among groups (Vandenberg & Lance,
1998). Configural invariance is provided when fit indices are in the acceptable range and the next stage,
scalar invariance, can be investigated. In order tohave the same values between groups, the factor
loadings of the model are limited (Cheung & Rensvold, 2000). The hypothesis that the regression
constant does not vary between groups is tested at the powerful invariance. At the stage of strict
invariance, the variance regarding the regression surplus was restricted to be equal among groups (Wu
et al., 2007).

In the model invariance test, the differences between the CFl values obtained in the progressive
models were investigated (Cheung & Rensvold, 2002; Hu & Bentler, 1998). Because this difference was
between the range -.01<ACFI<.01, the model invariance was ensured (Cheung & Rensvold, 2002; Wu et
al., 2007). Once the student characteristics model was invariant in the sub-groups, the structural model
was established by adding the mathematical performance as the second level latent variable. SEM are a
comprehensive statistical technique used to test the models involving the hypotheses regarding the
casual and correlational relationships between the observed and unobserved (latent) variables (Hu &
Bentler, 1995). The theoretical structural model intended to be established by adding mathematical
literacy performance is shown in Figure 1.
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Figure 1. The model established theoretically between student characteristics and mathematics
achievement.

The constructed structural model was compared by limiting factor loadings, correlations between
factors, and error variances between high- and low-achieving groups. The ranges of xz/df<3.00, CFl and
NNFI>.90, GFI>.85, RMSEA<1.00, and SRMR<.08 were considered in the analysis of model-data
consistency (Hu & Bentler, 1995; Tabachnick & Fidell, 2001).

Results

In this part of the study, the measurement model was tested in terms of the model-data consistency
in all data and sub-groups through CFA prior to the analysis of the structural model. Fit statistics
regarding the measurement model are presented in Table 2.
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Table 2.

Fit Statistics Regarding the Measurement Model.
Measurement model ledf RMSEA CFI NNFI GFI SRMR
Whole data 612.99/129 .09 91 .89 .85 .07
High-achieving group 388.75/164 .08 .93 .92 .84 .07
Low-achieving group 468.83/164 .09 .89 .86 .85 .09

As seen in Table 2, RMSEA=.09, CFI=.91, NNFI=.89, GFI=.85, and SRMR=.07 were found concerning
the whole data. xz/df=2.37, RMSEA=.08, CFI=.93, NNFI=.92, GFI=.84 and SRMR=.07 were found for the
disadvantaged high-achieving group. xz/df=2.86, RMSEA=.09, CFI=.89, NNFI=.86, GFI=.85, and SRMR=.09
were found for the disadvantaged low-achieving group. These values indicate that the measurement
tool was acceptable in the whole data and sub-groups.

The invariance of the confirmed measurement tool in high- and low-achieving groups was
investigated using MG-CFA. The fit statistics obtained at the invariance stages are presented in Table 3.

Table 3.
The Fit Statistics Obtained at the Invariance Stages According to Achievement Groups.
X2 df RMSEA CFl  NNFI GFI ACFI
Configural invariance 791.68 262 .10 .90 .88 .82 -
Scalar invariance 809.99 276 .10 .90 .88 .82 0
Powerful invariance 825.42 282 .10 .89 .88 .82 .01
Strict invariance 869.10 300 .09 .89 .88 .81 0

As seen in Table 3, the model of students’ characteristics towards mathematics met the configural
invariance and each factor structure was the same in the achievement groups (x2=3.02, RMSEA=.10,
CFl=.90). Because the differences between CFl values obtained in the stages of scalar, powerful, and
strict invariance were within the acceptable range, the structured model met the full invariance
conditions in the low- and high-achieving groups. As a result, measurement model can be used in
examining the structural model in order to measure the variables related to mathematical literacy in
high- and low-achieving groups.

In the study, a structural model was constructed in order to determine the variables related to the
mathematical performance in the disadvantaged high- and low- achieving groups by constraining factor
loadings, the correlations among factors, and the error variance. The values kept constant in both
groups have yellow arrows. Because the relationship between students’ characteristics in each group
and the mathematical performance vary between groups, the arrows are blue and the obtained
regression indices are different in the groups. The standardized regression indices (beta) and fit indices
are presented in Table 4 and the values according to the achievement groups are displayed in Figure 2.

As seen in Table 4, the xz/df and RMSEA values were calculated as xz/df =2.37 and RMSEA=.08.
Values of CFI=.90 and NNFI=.90 indicated that the model structured between students’ characteristics
and the mathematical performance was acceptable. When the standardized indices were examined, the
standardized factor loadings were obtained as .28 and .87 between the affective characteristics towards
mathematics and the observed variables and .44 and .92 between the anxiety variable and the observed
variables. The factor loadings between the variable of the attitude towards the school and the observed
variables ranged between .60 and .75. The factor loadings between the latent variable of teacher
characteristics and the observed variables were between .52 and .86. In the literature, the standardized
value criterion is accepted as low when it is .10, medium when approximately .30, and good when it is
.50 and above (Simsek, 2007).
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Table 4.
The Indices of Structural Equation Model Between Students’ Characteristics and Mathematics
Achievement.

Observed Variables Factors Beta X2 df RMSEA CFl  NNFI
MATINST Affective characteristics .76 1167.83 492 .08 .09 .90
MATINT towards mathematics .87
MATBEH .60
MSELFEFF .57
MATHET .78
MATSELF .82
OPPROB 48
PRAM .28
MATHANX Anxiety .93
BUMATHB 44
ATSLEO Affective characteristics .75
ATSLACT towards the school .61
BELOSCH .60
MATTSUP Teacher characteristics .64
TESTRE .52
TEBEFE .86
TEBEHSCE .59
TEBEHI .76

The t values obtained in the structural model in Figure 2 reveal the variables of the affective
characteristics towards mathematics (t=2.41) and the attitude towards the school (t=-3.58) and they
were the variables that significantly explained the mathematical literacy performance of the
disadvantaged high-achieving students in Turkey. Students’ affective characteristics towards
mathematics were a positive predictor of student performance. A unit increase in the affective
characteristics created an increase of .26 units in their mathematical performance. The attitude towards
the school was a negative predictor of the student performance. A unit increase in the attitude towards
the school decreased the student performance by .38 units. The anxiety towards mathematics (t=-.02)
and teachers’ characteristics (t=-.77) did not have a significant effect on student performance.

According to Figure 2, only the variable of the attitude towards the school (t=2.19) was a positive
predictor of the mathematical literacy performance in the low-achieving group. This variable created a
.20-unit increase in the mathematics performance. The variables of the affective characteristics towards
mathematics (t=-.79), anxiety (t=.74), and teacher characteristics (t=-1.49) did not have significant
effects on student performance.

Discussion, Conclusion & Implementation

The results revealed that the variables of the affective characteristics towards mathematics and the
attitude towards the school were the variables that explain the mathematics achievement of
socioeconomically disadvantaged high-achieving students. The mathematics anxiety and teacher
characteristics did not have a significant role in the mathematics performance of the students in this
group. Only the variable of the attitude towards the school had a significant effect on the mathematics
achievement of the socioeconomically disadvantaged low-achieving group. The anxiety towards
mathematics, affective characteristics towards mathematics, and teacher characteristics did not have
significant effects on the mathematics achievement of the students in this group.
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Figure 2.The relationship between mathematical performance and students’ characteristics according to
achievement groups.

The first result of the study indicated that the mathematics achievement of the disadvantaged high-
achieving students is positively affected by students’ affective characteristics towards mathematics. The
literature describes negative attitudes towards mathematics as one of the reasons for failure in
mathematics. Self-perception and self-confidence are listed among the important variables related to
mathematics achievement (Demir, Kili¢, & Unal, 2010; Johnson, 2000; Lee & Stankov, 2013; Linnakyla &
Malin, 2008; Tapia & Marsh, 2000; Yenilmez & Ozabaci, 2003). In this regard, this result is consistent
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with the literature. While many studies have supported this evidence, some studies have found that
there is not a significant relationship between the affective characteristics and the achievement or
proposed high attitude towards low achievement. Peker and Mirasyedioglu (2003) indicate that even
though approximately 70.00% of the students failed the mathematics course, they have positive
attitudes towards mathematics. In this study that categorized the students’ mathematics performance
as low, medium, and high competence level based on the PISA 2012 Turkey data without a
socioeconomic differentiation, it was determined that the affective characteristics towards mathematics
did not have an explanatory effect on student performance. When considered with the competency
levels, this variable was found to be a significant explanatory predictor of the student performance at a
low level (MEB, 2015). Therefore, this result is consistent with the general tendency in the literature.
However, this result should be regarded with the knowledge that this study was limited to the
socioeconomically disadvantaged students and the anxiety and affective characteristics towards
mathematics are measured with a limited number of items in the PISA. The insufficient number of
participants and items and the possibility of perceptions and tendencies to come to the forefront in the
responses to the items might have led to these results.

Another significant result of the present study is that students’ attitudes towards the school
significantly predicted mathematics performance in both high- and low-achieving groups. This variable
positively explained student performance in the low-achieving group and increased the performances by
.29-units; yet, it negatively explained student performance in the high-achieving group. On the other
hand, the study conducted by Borman and Overman (2004) investigating reasons of failure in
mathematics for students from low socioeconomic status reported positive attitudes towards the school
as one of the most important characteristics of high-achieving students. Another study highlighted that
the disadvantaged high-achieving students establish stronger connections with the school and attach
more value to the school compared to the low-achieving ones (Gonzales & Padilla, 1997). While there
were some studies asserting that positive attitudes towards school do not affect achievement (Adigiizel
& Karadas, 2013; Yavuz, 2015), the general tendency in the literature is that it improves achievement
(Cheng & Chan, 2003; Ford & Ill, 2008; Lamb & Fullarton, 2002; Malindi & Machenjedze, 2012; OECD,
2003; Tatar, 2006). In fact, the academic achievement of a student who does not like the school and
does not like going to the school cannot be expected to be the same as the academic achievement of a
student who likes the school, enjoys going to the school, and cares about the school. Therefore, the
reverse relationship between the socioeconomically disadvantaged high-achieving students with these
variables is noteworthy. The positive attitudes towards school consitute a protective factor (Maddox &
Prinz, 2003) and this serves as a bridge between student-school and student-achievement for
disadvantaged students (Ungar & Liebenberg, 2013). Therefore, as the students’ positive attitudes
towards the school increases, their level of academic resilience (Malindi & Machenjedze, 2012) and
academic achievement (OECD, 2003) increase and the dropout rates decrease (Orfield, 2004).
Considering this and the related results from this study, the socioeconomically disadvantaged high-
achieving students can show a high performance independent from their attitudes and sense of
belonging towards the school.

Another result revealed that teacher characteristics are not a significant predictor in both high- and
low-achieving groups. The PISA national final report indicated that teacher characteristics are a
significant predictor at the low and medium competency levels. According to this report, a unit increase
in teacher characteristics corresponds to a .17-unit decrease in student performance at the low
competency level and a .10-unit increase at the medium competency level. Even though both studies
were based on the PISA 2012 data, this study was conducted with the students in the lowest 33.00% in
terms of socioeconomic status and the lowest and highest 33.00% in terms of achievement. Therefore,
the study groups of the two studies are different, which may cause the contradiction in the results.
Other studies on this issue emphasized the crucial effect of teacher characteristics on students’
academic resilience (Benard, 1997). The achievement gap between students with low and high income is
largely closed by qualified teachers (Borman & Kimball, 2005; Diinya Bankasi, 2011). However, teachers’
effect on students’ achievement can differ from school to school (Konstantopoulos, 2009) and teachers’
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effect on students’ achievement decreases in the schools with low socioeconomic status (Ferguson,
1998). It is more likely for students from a low socioeconomic status to receive their education in
schools from teachers with lower qualifications and experience (Ferguson, 1998; Krei, 1998; Langford,
Loeb, & Wyckoff, 2002). For this reason, this result can indicate the absence of teachers who can
protect, raise, and support students against the negative effect of parents and the environment in the
schools in which the socioeconomically disadvantaged students receive their education or students.
Alternatively, students may not have the perception that their teachers have such qualifications.
Considering this possibility and the results of this study, providing a positive change in teacher
characteristics in Turkey can also lead to an increase in the mathematics achievement of the
socioeconomically disadvantaged high-achieving students and improve the academic resilience of the
low-achieving students in the same socioeconomic status.

The limitations of the study should be considered when discussing the results of the study. This study
was conducted with the students in the lowest 33.00% according to the socioeconomic index and in the
lowest and highest 33.00% according to the mathematics score average on the PISA 2012. Therefore, it
was not possible to increase the sample size. This situation may have influenced the generalizability of
the study. The variables that can be constantly scored were included in the study since the sample size
was not very large. Mathematical literacy can be influenced by other factors than discussed. However,
this study focused on the affective characteristics that can reveal students’ academic resilience.

In this part of the study, some suggestions are provided based on the results:

1) Considering the effect of affective characteristics towards the lessons on the academic
achievement of the disadvantaged high-achieving students, preventive guidance practices that
develop students’ self-control, improve students’ self-esteem and self-respect, and encourage
students to develop positive attitudes towards lessons are vital.

2) Apart from the individual support, support programs can be developed that provide teachers to
support students and establish relationships with students based on commitment and trust in
order to increase and strengthen teachers’ support for students.

3) Further studies can investigate the reasons for the negative relationship between the attitudes
towards the school and the academic achievement of the socioeconomically disadvantaged high-
achieving students.
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Tiirkge Siiriim

Girig

Bireyin iyi bir gelecege sahip olmasi hem kendisi hem de toplum agisindan oldukga 6nemlidir. Ancak
bazi bireyler, yasamlarindaki zorluklar nedeniyle iyi bir gelecege ulasma konusunda digerleri kadar sansli
olamamaktadir. Ornegin; sosyoekonomik olarak dezavantajli olmak yalnizca egitime erisim Uzerinde
degil, egitimde basari lGzerinde de belirleyici etkilere sahiptir (ERG, 2014; Tansel, 2002). Yapilan bir¢ok
calisma, ebeveyn egitimi ve hane halki geliri gibi sosyoekonomik gostergeler ile 6grencilerin 6grenme
ciktilart arasinda kuvvetli bir bag bulundugunu géstermektedir. Bu ¢alismalar, basarisi diisiik 6grencilerin
daha dislk sosyoekonomik altyapidan gelme olasiliginin yiiksek oldugunu bildirmektedir (Acemoglu &
Pischke, 2001; Baker, Goesling, & LeTendre, 2002; Chevalier & Lanot, 2002; Davis-Kean, 2005;
Konstantopoulos, 2006; Kése, 2007; OECD, 2007; 2011; Sirin, 2005).

Degisik zaman diliminde konuyla ilgili yapilan arastirmalar, sosyoekonomik ozelliklerin akademik
basari lzerindeki belirleyici roliinii ortaya koymusken, bir grup 6grenci dezavantajli sosyoekonomik
altyapisina ragmen dikkat cekici bir sekilde yiiksek basari géstermektedir. Ornegin; OECD (ilkelerinde
dezavantajli ailelerden gelen her {ic 6grenciden biri sosyoekonomik altyapilarinin listesinden gelerek
yiiksek basari géstermistir. Bu oran Kore, Hong Kong-Cin gibi OECD {ilkelerinde %60.00’'in Ustlindedir.
Kanada, Finlandiya, Japonya ve ispanya’da oran diisse de, bu iilkelerde dezavantajli 6grencilerin %35.00’i
dezavantajli ylksek basarili 6grencidir (OECD, 2011). PISA 2012’de ise, yaklasik bir milyon 6grenci
(%6.40) sosyoekonomik statiilerinin getirdigi sikintilari asarak basariya ulasabilmistir. Turkiye 6lcekli bir
degerlendirme yapildiginda, Tirkiye’den PISA 2012’ye katilan 6grencilerin %7.20’sinin sosyoekonomik
statiisline ragmen basariya ulastigl ve bu oranin OECD ortalamasindan yiksek oldugu gorilmektedir
(OECD, 2013).

Bu o6grenciler, disliik sosyoekonomik durum ve zayif ¢evre kosullari gibi karsi karsiya olduklar
zorluklara karsin 6ngoriilenden daha iyi basar gésterebilen 6grencilerdir (OECD, 2011). Bu tip 6grenciler,
alanyazinda yilmaz 6grenci (Masten, 2001), direncli 6grenci (Dinger & Oral, 2013), dezavantajli yiksek
basarili 8grenci (OECD, 2011) olarak adlandiriimaktadir. Ogrencilerin okulda basarisiz olmalarina neden
olabilecek cesitli risk faktorlerine ragmen akademik olarak sasirtici bicimde basarili olmalari ise akademik
yilmazlik olarak ifade edilmektedir. Akademik yilmazhk, risk faktorlerinin azaltilmasi, koruyucu
faktorlerin zenginlestirilmesi ve etkililiginin artirilmasi yoluyla gelistirilebilir (Krovetz, 1999). Ancak, bazi
risk faktorleri birgok olumsuzluga zemin olusturabilir. Bu risk faktorlerine sosyoekonomik agidan
dezavantajli olmak 6rnek olarak verilebilir. Clinkli disik sosyoekonomik durum, temel ihtiyaglarin
karsilanmasinda yetersizlige neden olmanin disinda saglikh bir yasam siirdirmede ihtiya¢c duyulan
gereksinimlerin eksikligine yol agabilmektedir. Ayrica bu durum, yasanilan ¢evrenin niteligi tzerinde de
belirleyicidir. Bu bakimdan dusik sosyoekonomik durum 6grenciler icin oldukcga kritik ve genel bir risk
faktoru olarak degerlendirilmektedir (Brackenreed, 2010).

Bir risk faktériiniin olusturacagl olumsuz sonuglar, ya riskin dogrudan giderilmesi ya da koruyucu
faktorlerin gelistirilmesiyle mimkin olabilir (Tiet & Huizinga, 2002). Krovetz’in yilmazlik kuramina gore
koruyucu faktorler, bireyin kendinden ve gevresinden kaynakh olabilir (Krovetz, 1999). Bu durumda
akademik yilmazlik, sadece bireyin kendi 6zellikleriyle ilgili degildir. Akademik yilmazlik bireyin sosyal ve
fiziksel cevresinden etkilenir; bireysel ve disardan kaynaklh faktorlerin etkilesimine bagh olarak sekillenir
(Johnson, 2008; Masten, 2001; Toland & Carrigan, 2011; Wasonga, 2002).

Arastirmalara gore, bir 6grencinin gelecege yonelik amag ve beklentilere sahip olmasi (Krovetz,
1999), kendini gelecekte basarili bir yerde distinmesi ve verilen sorumluluklari basariyla yerine
getirebilecegine olan inanci, sosyoekonomik bakimdan avantajli olan akranlarindan daha ylksek
performans gésterme egilimini artirmaktadir (Fallon, 2010; OECD, 2011). Ozgiiven, motivasyon, hedef
belirleme becerisi ve stres yonetimi gibi unsurlar akademik yilmazhigin belirleyicileri arasinda
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gosterilmektedir (OECD, 2011). Bunun yani sira, kaliteli okul ve egitim hizmetleri, okula ve 6gretmenlere
yonelik olumlu algi, aile ve akranlar tarafindan verilen sosyal destek (Bernand, 2004; Foster, 2013),
okuldaki 6grenim siiresi (OECD, 2011) bu baglamda etkili olan glgli faktorler arasinda siralanmaktadir.

Akademik performans lzerinde kalici etkilere sahip bu beceriler, belirli bireylere 6zgii degildir. Her
bireyde dogustan mevcut olan bu o6zelliklerin destekleyici cevreler olusturularak gelistirilebilecegi
bildirilmektedir (Masten, 2001). Bu durum, diinyada oldugu gibi (Alva, 1991; Arnold, 2003; Borman &
Overman, 2004; Foster, 2013; Gonzalez & Padilla, 1997; Morales, 2008; OECD, 2011; Wasonga, 2002;
Waxman, Padron, Shin & Rivera, 2008) Tiirkiye’de de dezavantajli sosyoekonomik altyapidan gelip goreli
olarak yuksek akademik basari gosteren 6grencileri inceleyen arastirmalarin yapilmasina neden olmustur
(Arastaman & Balci, 2013; Dinger & Oral, 2013; Gizir & Aydin, 2009; Yavuz, 2015; Yilmaz-Findik & Kavak,
2013). Ancak, Tirkiye’de dezavantajli yliksek basarili 6grenciler tzerine yapilan arastirmalarin oldukgca
sinirli oldugu sdylenebilir. Bu arastirmalarin birinde, akademik yeterlilige yonelik olumlu algi, yiksek
beklenti, gelecege dair umutlu olma ve olumlu okul ve akran iliskileri ile akademik direnclilik arasinda
olumlu bir iliski bulunmustur (Gizir & Aydin, 2009). Bir digerinde, cinsiyet, cografi bolge, program tir,
okul tlrd ve konumu ile okuldncesi egitim alma durumuna gore 6grencilerin akademik olarak direngli
olma ihtimallerinin degistigi bildirilmistir. Ogretmen agiginin 6grencilerin akademik yilmazlik ihtimalini
azalttig); okuldaki disiplin ortami ve egitim materyali kalitesi ile 6grenci 6gretmen iliskisinin akademik
yilmazhgr artirdigi anlasilmistir (Dinger & Oral, 2013). Bir baska ¢alismada, akademik basari ve
devamsizhgin akademik yilmazhig dusiik duzeyde yordadigi, algilanan aile ve arkadas desteginin bu
durumun énemli yordayicilari oldugu tespit edilmistir (Arastaman & Balci, 2013). Yavuz’'a (2015) gore ise,
bilissel esneklik ve algilanan sosyal destek akademik yilmazligi yordamakta, cinsiyet ve okula baglanma
durumunu yordamamaktadir.

Sonug olarak, konuyla ilgili Tlrkiye’de yapilan ¢alismalar incelendiginde, bu arastirmalarin bazilarinda
6grencinin diisiik sosyoekonomik statiisiiniin okulun konumuna goére belirlendigi ve ¢alismalarin sadece
belirli illeri kapsadigl (Arastaman & Balci, 2013; Gizir & Aydin, 2009) gorilmektedir. Dolayisiyla, bu
arastirmalarin temsil gliciiniin sinirli oldugu soylenebilir. Bazilarinda ise PISA 2009 verilerinin kullanildig
anlasilmaktadir (Dinger & Oral, 2013; Yilmaz-Findik & Kavak, 2013). Bilindigi tzere, Ug yilda bir yapilan
PISA ile 6grencilerin matematik, okuma ve fen alanlarina yonelik yasam becerileri 6lctilmekte ve her
doénem bu alanlardan birine agirlik verilmektedir. PISA 2009’da okuma, PISA 2012’de ise matematik alani
ayrintill olarak incelenmistir. Bunun yani sira, hemen hemen tim PISA raporlarinda Tirkiye'nin
matematik ortalamasi diger alanlardan daha dugsiktir. Turkiye, matematik okuryazarligl agisindan hem
OECD hem de tum katilimci Glkelerin ortalamasinin altinda bir performans gostermistir (MEB, 2015).
Yeterlik diizeylerine gore 6grenci dagilimlarina bakildiginda ise, Tirkiye’de matematik testinde ikinci
diizeyin altindaki 6grenci ylzdesinin okuma ve fen alanlarindan ¢ok yiiksek oldugu gorilmektedir. Oysaki
PISA’da ikinci dluzey, temel yeterlik diizeyi olarak tanimlanmakta ve bu dizeyin altindaki 6grencilerin
toplumsal yasama aktif katilim icin gerekli becerileri kazanmamis olduklari belirtilmektedir (MEB, 2015;
OECD, 2011; 2013). Bu bakimdan, diger alanlara oranla daha diisik basariya sahip olunan matematik
alaninda, sosyoekonomik agidan dezavantajli olmasina ragmen yiiksek basari gdsteren 6grencilerin bu
yonlu performanslarinda belirleyici olan faktorlerin belirlenmesi oldukga 6nemlidir. Béylece, akademik
basari Uzerinde sosyoekonomik yapinin etkisini yumusatacak bilgilere ulasilabilir. Bu bilgiler sayesinde,
egitim sistemi icin dogru yatirim alanlari belirlenebilir; alinacak énlemlerle bu riskten etkilenen diger
6grencilerin basariya ulagsmasi saglanabilir.

Tim bu nedenlerden dolayr bu arastirmada, PISA 2012 verileri kullanilarak dezavantajli
sosyoekonomik altyapidan gelen 06grenciler incelenerek, bu 0grencilerin benzer sosyoekonomik
kosullara sahip daha az basarili 6grencilerden hangi yénlerden ayrildiginin belirlenmesi ve 6grencilerin
basarili olmasinda matematige, 6gretmene ya da okula yénelik duyussal 6zelliklerin rolinin irdelenmesi
amaglanmistir. Belirlenen genel amag dogrultusunda asagidaki soruya yanit aranmistir.

1) Dezavantajli yiksek ve duslik basarili 6grencilerin matematik okuryazarhg performanslari
Uizerinde matematige yonelik duyussal Ozellikler, matematige yonelik kaygi ve endise, okula yonelik
duyussal 6zellikler ve 6gretmene yonelik duyussal 6zellikler agiklayict midir?
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Yontem

Arastirmanin Deseni

Arastirma, var olan durumu belirlemeye yonelik oldugundan betimsel tarama modelindedir. Betimsel
tarama modelinde, arastirmaya konu olan birey ya da nesne, herhangi bir sekilde degistirme, etkileme
¢abasi gosterilmeden, kendi kosullari igcinde ve var olan durum oldugu gibi belirtilerek betimleme
yapilmaktadir (Karasar, 2009).

Evren ve Orneklem

Arastirmanin evrenini, PISA 2012 uygulamasinda Tirkiye’deki 15 yas Ogrencileri olusturmaktadir.
PISA 2012 uygulamasinda Turkiye 6rneklemini, 12 istatistiki bolgeyi temsil eden 57 il ve okul tirlerine
gore tabakalandirilarak seckisiz yontemle belirlenen 170 okuldan toplam 4848 6grenci olusturmaktadir.
Bu calismada, Tirkiye 6rneklemi Uzerinde, dezavantajli yiiksek ve dusiik basarili 6grenciler belirlenirken
OECD’nin (2011) “Against the Odds” baslikli raporunun yéntemi takip edilmistir.

Dezavantajli 6grencileri belirlemek igin, PISA 2012 verilerinde hesaplanan “ekonomik sosyal kiltirel
durum indeksi” (ESKS)'ne gére en alt %33.00’lik dilimde yer alan 6grenciler dikkate alinmistir. ESKS
indeksine gore, en alt %33.00’luk dilimde yer alip matematik ortalama puan siralamasinda da en alt
%33.00'luk dilimde bulunan 6grenciler “diisiik basarili 6grenciler”, bu siralamada basari bakimindan en
ist %33.00’Un Ustliinde olan 6grenciler “ yiksek basarili 6grenciler” ve en orta da kalan %33.00'lik
dilimdeki 6grenciler ise orta diizey basari gosteren 6grenciler olarak gruplandiriimistir. Yiksek basarih
ogrenciler gruplandirilirken analiz igin yeterli 6rneklem sayisina ulasabilmek amaciyla, basari bakimindan
en Ust %33.00’luk dilime giren 6grencilere OECD ortalamasinin (448) lizerinde kalan 66 orta diizeydeki
ogrenci de dahil edilmistir. Bu 66 6grencinin matematik basari ortalamasi ile yiksek basarili 6grencilerin
matematik basarisi arasinda manidar bir fark bulunmadigindan analiz sonuglarinda bir degisiklik
yaratmamistir. Bunun yaninda, cesitli calismalarda dezavantajli yiksek ve distk basarli 6grenciler
tanimlanirken %25.00 ya da %33.00’lik kesme noktalarinin dikkate alindigi gériilmektedir. Baska bir yol
da PISA’nin alti yeterlik diizeyine gore basari bakimindan 6grencileri gruplamaktir. Ancak, bu sekilde
belirlenen kesme noktalariyla dezavantajli yiksek basarili 6grenci sayisi 6nemli dlgliide azaldigi igin
analizde tercih edilmemistir. Her seye ragmen saglama yapilmasi amaciyla, akademik basari dagiliminda
kesme noktalari %25.00 ve %33.00’lik dilimler olarak tanimlanip analiz tekrar edilmistir. Sonuglar,
niceliksel ve niteliksel bir farkhlik gostermemistir. Kayip veriler analiz disinda birakildiktan sonra,
arastirmaya disik basari gésteren grupta 218 kisi ve yliksek basari gosteren grupta 173 kisi ile devam
edilmis, en belirgin farklari ortaya koyabilmesi icin bu iki grup basarilari bakimindan karsilastirilmistir.

Yapisal Esitlik Modeli (YEM) calismalarinda 6rneklem biylkliglnin ne kadar olmasi gerektigi
¢alismalara konu olmustur. Dogrulayici Faktor Analizi (DFA) modeli ve basit ya da karmasik YEM
modelinin gerektirdigi sayilar degisiklik gostermektedir. Ayrica gostergelerin sayisi, faktor sayisi ve ortiik
degisken sayisi gibi bircok faktor 6rneklem biylklGga lizerinde etkili olabilmektedir (Muthen & Muthen,
2002). Birgok calismada ¢ok degiskenli normal dagilima uyum saglayan ve Maximum Likelihood kestirim
yonteminin kullanildig1 analizlerde, modele dahil edilecek bagimsiz degisken basina 10 birey diismesinin
ideal oldugu vurgulanmaktadir. Yani, 10 degiskenli bir modelde degisken basina 10 birey diismesi
gerektiginden en az 100 kisi analize dahil edilmelidir (Bentler & Chou, 1987; Kline, 2005). Ayni zamanda
kayip veri bulunmadiginda ve veriler normal dagilima uygun oldugunda 6rneklem buyuklGginin 150
olmasinin yeterli olabilecegini vurgulanmaktadir (Anderson & Gerbing, 1984; Muthen & Muthen, 2002).
Yine bir faktordeki gostergelerin sayisi ¢ok oldugunda oOrneklem buyUkliginin azaltilabilecegi
vurgulanmaktadir (Muthen & Muthen, 2002). YEM calismalarina 6rneklem genisligi konusunda genel
kani 200 sayisinin vyeterli oldugu yonindedir (Jackson, 2001). Kline (2005), c¢oklu grup
karsilastirmalarinda her grupta 100 bireyin olmasinin uygun oldugunu belirtmistir. Bu ¢alismada
dezavantajli grupta yliksek basari gosteren 6grenci sayisi 200’e ulasamamistir, 150’yi ise gegmistir. PISA
Tirkiye verilerinde rastgele alinan bilylk érneklemlerde de model denenmis ve bu galismadaki bigimiyle
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dogrulanabildigi gortlmistir. Bu nedenle 6rneklem blyUkliglu arastirmacilar tarafindan yeterli
gorulmis, ancak yine de bu durum bir sinirlilik olarak belirtilmistir.

Verilerin Elde Edilmesi

ilgili calismada yapisal modelin tanimlanmasinda, maddeye erisebilen 6grenci sayilarina bagh olarak
dgrenci 6zelliklerine yoénelik en fazla bilgi saglayan B formu verileri kullanilmistir. Ogrenci anketinde
ogrencilerin matematige yonelik ilgileri, motivasyon diizeyleri, 6z-benlik algilar gibi duyussal 6zellikleri,
o6grenme-o6gretme slrecinde 6gretmenin sinif icerisindeki davranislari, okula yénelik tutum, okula aidiyet
hissi gibi ifadelerle 6grencilerden bilgi toplanmaktadir (MEB, 2015). Her tlkede bu yontemle toplanan
veriler OECD veri bankasinda bir araya getiriimektedir. Bu ifadelere verilen yanitlara OECD sitesinde
paylasilan kodlar aracihgiyla ulagiimistir.

Verilerin Analizi

Verilerin analizinde ilk olarak gerekli olan sayiltilar kontrol edilmis ve veriler analize uygun bigcime
getirilmistir. Daha sonra, ankette yer alan 6grenci Ozelliklerine iliskin 6lgekler DFA ile incelenmistir.
Ogrenci 6zellikleri modeline alinacak degiskenler belirlendikten sonra modelin tiim veriyle uyumu DFA
ile dogrulanmistir. Bu modelin yiksek ve distk basarili gruplarda degismezligi ise ¢oklu grup DFA ile
incelenmistir. Ogrenci 6zellikleri ve matematik basarisi arasindaki iliskileri ortaya koyabilmek amaciyla
LISREL 8.80 programinda YEM yapilmistir.

Dezavantajli 6grencilerin basarilarini inceleyen arastirmalarda genellikle DFA’nin  kullanildig
gorulmistir. Geleneksel regresyon modellerinde, bagimsiz degiskendeki 6lgme hatalari Gnemsenemez.
Bu durumda regresyon sonuglari yeterince agiklayici olmayabilir. YEM gozlenen degiskendeki (bagimh ve
bagimsiz) 6lgme hatalarini ve degiskenlerin dolayli ve dogrudan etkilerini de analize dahil etmektedir. Bu
nedenle ¢ok degiskenli karmasik modellerin test edilmesine, tahminine ve gelistiriimesine olanak
saglamaktadir (Kline, 2005; Raykov & Marcoulides, 2006). Ayni zamanda bu iliskileri path diyagramlari
yardimiyla gérsellikle de ortaya koyabilmektedir. Ote yandan gruplar arasinda regresyon katsayilarini
karsilastirirken gozlenen degiskenlerin hatasi, faktor yiikleri ve faktorler arasi korelasyonlari kontrol
altinda tutmaya olanak verdigi igin bu ¢alismada Regresyon Analizi yerine YEM tercih edilmistir.

Sayiltilarin incelenmesi: Veriler kayip deger ve normallik bakimindan SPSS 20.00 programinda
incelenmistir. Analiz sonuglarinda degisikliklere yol agabileceginden 6ncelikle kayip veriler arastiriimistir.
Tirkiye 6rnekleminde dezavantajli gruptaki 6grencilerden 6grenci anketine yanit vermeyenler kayip veri
olarak analiz disinda birakilmistir. Geriye kalan 391 veri lzerinden tek degiskenli aykiri deger bulunup
bulunmadigi incelenmistir. Bu amacla hesaplanan z degerlerinden + 3.00 degerini asanlar analiz disinda
birakilmigtir.

YEM c¢ok degiskenli bir analiz oldugundan ¢ok degiskenli artik degerlerden ariniklik durumu
Mahalanobis Uzakliklari hesaplanarak test edilmistir. Bu uzakliklar, serbestlik derecesi 6rneklem
blyUklGgi olan ki-kare dagilimi gostermekte ve p<.00 oldugunda c¢ok degiskenli aykiri goézlemleri
kanitlamaktadir (Kline, 2005; Stevens, 2009). Sonuglar, verilerde c¢ok degiskenli aykiri degerin
bulunmadigini gostermistir. YEM’de c¢ok degiskenli normallik varsayiminin test edilmesi ¢ok sayida
dogrusal kombinasyonun test edilmesini gerektirdiginden zor olmaktadir. Bu durumda her bir gozlenen
degisken icin tek degiskenli normalligin incelenmesi 6nerilmektedir (Weston & Gore, 2006). Verilerin
normal olup olmadigina karar vermede arastirmada kullanilan bagimsiz degiskenlerin her birine iliskin
basiklik ve carpiklik degerleri ile ortalamalarinin standart sapmalarina oranlari (bagil degisim katsayisi)
dikkate alinmistir. Sonuglar, degiskenlere iliskin verilerin normal dagilima uygun oldugunu gostermistir.
YEM’e alinacak degiskenlerle regresyon analizi yapildiginda, tolerans degerlerinin istenilen diizeyde
oldugu, Varyans Siskinlik Faktor (Variance Inflation Factor-VIF) degerlerinin 10’dan ¢ok dusik degerler
verdigi ve Kosul (Durum) indeksi (Condition Index-Cl) degerlerinin 30’dan ¢ok diisiik oldugu gézlenmistir.
Bu sonuglar, maddeler arasinda ¢oklu baglanti problemi bulunmadigina isaret etmektedir (Buyukoztiirk,
2010; Gujarati, 2004; Kline, 2005; Stevens, 2009).
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Odgrenci anketlerinin gegerliginin incelenmesi: Bu calismada, PISA 6grenci anketinde yer alan ve
matematik basarisini agikladigi distnulen degiskenlerin faktor yapilarini belirlemek igin DFA yapilmistir.
Ogrenci anketinde yeralan 6zelliklerin model-veri uyumlarinin dogrulanmasi sonucunda olusan faktérler
Tablo 1’de verilmektedir.

Tablo 1.
PISA 2012 Tiirkiye Matematik Basarisini Agiklayan Ogrenci Ozelliklerine Yénelik Faktérler ve Gézlenen
Degiskenler.

Matematige yonelik duyussal ~ Matematik ilgisi (MATILGI)
dzellikler (matematik) Matematige yonelik aragsal motivasyon (MATARMOT)
Matematik 6zbenlik algisi (MOZBEN)
Matematik 6zyeterlik Algisi (MOZYET)
Matematiksel davranis (MATDAV)
Matematik ¢calisma ahlaki (MATAHLAK)
Problem ¢6zme azmi (PRAZIM)
Problem ¢6zmeye agiklik (PRACIK)

Kaygi (kaygi) Matematik anksiyetesi (MATANK)
Matematikte basarisiz olacagina inanma davranisi (MATBDAV)
Okula yonelik duyussal Okula yonelik tutum:Ogrenme ¢iktilari (OKTCIKTI)
ozellikler (okultutu) Okula yénelik tutum: Ogrenme etkinlikleri (OKTETKN)
Okula ait olma (OKULAAIT)
Ogretmen ozellikleri Matematik 6gretmeninin destegi (MATODES)
(ogretmen) Ogretmen-dgrenci iliskileri (OGILISKI)

Ogretmen davranisi: Syleyip yaptirma (OGDAVSOY)

Ogretmen davranisi: Formatif degerlendirme (OGDAVF)
Ogretmen davranisi: Ogrenci merkezlilik (OGDAVOM)

Matematige yonelik duyussal 6zellikler 6rtik degiskeni icin Tablo 1’de yer alan ve toplam sekiz
boyutu olusturan gozlenen degiskenler dikkate alinmistir. Matematik ilgisi degiskeni dért maddeden
olusmaktadir. Faktor yiikleri .70 ile .83 arasinda degismektedir. Matematige yonelik aragsal motivasyon
degiskeni dort madde ile .63 ile .70 arasinda degisen faktor yukleri sergilemistir. Matematik 6zbenlik
algisi degiskeni .48 ile .80 arasinda faktor yiikl sergilemektedir. Matematik dzyeterligi alt boyutunda bes
madde bulunmaktadir ve faktor yikleri .36 ile .72 arasinda degismektedir. Matematiksel davranis alt
boyutu, 6grencilerin okulda ve okul disinda matematikle ilgili davranislari hangi siklikla yaptiklarini 6lgcen
sekiz maddeden olusmaktadir. Bu boyutta faktor yiikleri .39 ile .69 arasinda degismektedir. Ogrencilerin
matematik 6devlerini yapma, ders dinleme gibi 6zelliklerini 6lcmeye calisan bir diger boyut matematik
calisma ahlakidir. Bu boyut toplam dokuz maddeden olusmakta ve .53 ile .64 arasinda faktor yikleri
sergilemektedir. Problem ¢ozmeye aciklik degiskeni, matematige yonelik duyussal ozellikleri 6lgmeye
calisan bir baska alt boyuttur. Dort maddeden olusan bu boyutta en disiik faktor yika .44, en yiksek
faktér yiki .77'dir. Ogrencilerin problem ¢dzmedeki sabir ve azmini 6lgen boyutta ise bes madde
bulunmaktadir ve .57 ile .89 arasinda degisen faktor ylklerine sahiptir. DFA sonucunda uyum indeksi
degerleri RMSEA=.06, x2/5d=2.15, CFI=.96, NNFI=.96, SRMR=.07 olarak bulunmustur. Bu degerler kabul
edilebilir sinirlar icerisinde yer aldigindan matematige yonelik duyussal 6zellikler sekiz faktorli bicimde
dogrulanmistir.

Matematige yonelik kaygl ve endise olgegi iki boyutlu olarak dogrulandigi gorilmustir. Kayg alt
boyutu bes madde ile .46 ve .76 arasinda faktor yiki sergilerken, matematikte basarisiz olacagina
inanma alt boyutunda faktor yikleri .41 ile .63 arasinda degismektedir. DFA sonucunda RMSEA=.06,
xz/sd=2.27, CFl=.96, GFI=.95 ve SRMR=.04 NNFI=.95 elde edilmistir. Ogrencilerin okula yénelik duyussal
ozellikleri okula aidiyet hissi, 6grenme etkinlikleri bakimindan okula yonelik tutum ve 6grenme ciktilari
bakimindan okula yénelik tutum olarak {i¢c boyuttan olusmaktadir. Ogrenme etkinlikleri alt boyutunda
okulun Universiteye hazirlamasi, iyi bir is olanagl saglamasi, ¢alismanin zor olmasi ve iyi bir mezuniyet
derecesi saglamasi seklinde dort maddeden olusmaktadir. Maddelerin faktér yikleri .68 ile .72 arasinda
degismektedir. Ogrenme ciktilari alt boyutunda da toplam dért madde bulunmaktadir ve faktér yikleri
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.26 ile .68 arasinda degismektedir. Ogrencilerin okula aidiyet hislerini 6lgen boyutta toplam dokuz
madde bulunmaktadir. Bu boyuttaki faktor yukleri .41 ile .62 arasindadir. Bu Olgek igin DFA sonuglan Gg
faktorli yapiyr dogrulamaktadir. DFA sonucunda RMSEA.Q9, xz/sd=3.51, CFI=.92, GFI=.87 ve SRMR=.07
NNFI=.91 elde edilmistir.

Ogretmen &zellikleri DFA sonucunda, 6gretmenin destegi, 6grenci ve 6gretmen iliskileri, 6gretmenin
soyleyip yaptirma, formatif degerlendirme ve 0Ogrenci merkezli davranislari olarak bes faktoérde
toplanmistir. Ogretmen destegi faktorii dért maddeden olusmaktadir. Maddelerin faktor yiikii .50 ile .74
arasinda degismektedir. Ogrenci ve dgretmen iliskileri alt boyutunda bes madde bulunmakta ve faktér
yiikleri .30 ve .69 arasinda degismektedir. Ogretmenin dgrenci merkezli olma davranigi dért madde ile
bes dereceli olarak yoklanmistir. Maddelerin faktor yki .55 ile .59 arasindadir. Formatif degerlendirme
davranigi alt boyutu dért maddede .50 ile .67 arasinda faktér yiikiine sahiptir. Ogretmenin séyleyip
yaptirma davranisi bes maddeden olusmaktadir. Faktor yikleri .57 ile .61 arasinda degismektedir. DFA
sonucunda RMSEA=.04, xz/sd=1.63,CFI=.97, GFI=.92, SRMR=.05 ve NNFI=.97 olarak elde edilmistir.
Modele ait uyum indeksleri, 6gretmen ozelliklerinin bes faktorli bicimde iki grupta da dogrulandigini
gostermektedir.

Modelin olusturulmasi: Bu asamada o6ncelikle matematige yonelik 6grenci 6zellikleri modelinin
yiiksek ve diisiik basarili gruplarda degismezligi incelenmistir. Olgme degismezligi, bir 8lcme modelinde
gizil degiskenler ile gozlenen degiskenler arasindaki iliskinin gruplar arasinda ayni olmasini ifade eder
(Widaman & Rice, 1997). Yani farkl gruplarda yer alan bireyler ayni 6zellik bakimindan o6lguldiginde
belirli bir puani alma olasiliklarinin esit olmasi gerekir. Gruplar ayni gercek puana sahip ise gozlenen
puanlari da ayni olmaldir (Collins & Lanza, 2010; Wu, Li & Zumbo, 2007). Boylelikle dlgek, gruplardan
birine avantaj saglamamaktadir.

Olgme degismezligini incelemek icin en yaygin ve kabul géren tekniklerden biri giiclii ve cok yonlii bir
yaklasim olmasi nedeniyle Coklu Grup Dogrulayici Faktor Analizidir (CG-DFA) (Joreskog & Sorbom, 2001;
Steenkamp & Baumgartner, 1998). Bu analizde parametrelerin gruplar arasinda serbest birakildigi model
ile sinirlandirildigi modelden elde edilen parametreler asamali olarak karsilastirilir ve sekilsel, olgek,
gicli ve kati degismezlik olarak dort asama test edilir (Meredith, 1993). Bir degismezlik asamasi
saglandiginda digerine gegilebilir.

Sekilsel degismezlik, 6lgegin faktor yapisinin gruplar arasinda degismemesini ifade eder (Vandenberg
& Lance, 1998). Uyum iyiligi katsayilari kabul edilebilir aralikta oldugunda sekilsel degismezlik saglanmis
olur ve bir sonraki asama olan &lcek degismezligi incelenebilir. Olgek degismezliginde, modelin faktér
yuklerine, gruplar arasinda ayni olmasi igin sinirlandirma getirilir (Cheung & Rensvold, 2000). Gugli
degismezlik asamasinda regresyon sabitinin gruplar arasinda degismedigi yoniindeki hipotez test edilir.
Kati degismezlik asamasinda ise regresyon artiklarina iliskin varyansa, gruplar arasinda esit olma
sinirlamasi getirilir (Wu et. al., 2007).

Model degismezligi testi icin asamali modellerden elde edilen CFl degerleri arasindaki farklar
incelenmektedir (Cheung & Rensvold, 2002; Hu & Bentler, 1998). Bu fark -.01ACFI<.01 araliginda
oldugunda ilgili degismezligin saglandigi kabul edilir (Cheung & Rensvold, 2002; Wu et. al., 2007).

Ogrenci  ozellikleri modelinin alt gruplarda degismezligi saglandiginda modele matematik
performansi ikincil diizey gizil degisken olarak eklenerek yapisal model kurulmustur. YEM gozlenen ve
gozlenemeyen (gizil) degiskenler arasindaki nedensel ve korelasyonel iliskilere yonelik hipotezlerin
bulundugu modellerin test edilmesi icin kullanilan kapsamli bir istatistik yontemidir (Hu & Bentler, 1995).
Matematik okuryazarligi performansi eklenerek, kurulmasi amacglanan yapisal model Sekil 1’deki gibidir.
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Sekil 1. Ogrenci 6zellikleri ve matematik basarisi arasinda teorisi kurulan model.

Kurulan yapisal model, ylksek ve diisiik basari gdsteren gruplar arasinda faktor yiiki, faktorler arasi
korelasyon ve hata varyanslari sinirlandirilarak  karsilastirilmistir.  Model-veri  uyumunun
degerlendirilmesinde xz/sd [Chi-Square (Ki-Kare); sd=Serbestlik Derecesi]<3.00; CFI=Comparative Fit
Index (Karsilastirmali Uyum indeksi) ve NNFI=Non-Normed Fit Index (Normlastiriimamis Uyum
indeksi)>.90, GFI=Goodness of Fit Index (Uyum lyiligi indeksi)>.85, RMSEA=The Root Mean Square Error
(Yaklasik Hatalarin Ortalama Karekokii)<1.00 ve SRMR<.08 araliklari dikkate alinmistir (Hu & Bentler,
1995; Tabachnick & Fidell, 2001).

Bulgular

Calismanin bu boélimiinde problem igin, yapisal modelin analizine gecilmeden 6lgme modeli DFA ile
tiim veride ve alt gruplarda model-veri uyumu bakimindan test edilmistir. Olgme modeline iliskin elde
edilen uyum istatistikleri Tablo 2’de verilmektedir.

Tablo 2.

Ol¢me Modeline iliskin Uyum Istatistikleri.
Olgme modeli x2/sd RMSEA CFI NNFI GFI SRMR
Tdm veri 612.99/129 .09 91 .89 .85 .07
Yiksek Basarili Grup 388.75/164 .08 .93 .92 .84 .07
Duslk Basarili Grup 468.83/164 .09 .89 .86 .85 .09

Tablo 2’de 6grenci ozellikleri 6lgme modelinin uyum istatistikleri incelendiginde, tim veride
RMSEA=.09, CFI=.91, NNFI=.89, GFI=.85 ve SRMR=.07 olarak bulundugu goérilmektedir. Dezavantajl
o6grenciler arasinda yiiksek basari gosteren grupta xz/sd=2.37, RMSEA=.08, CFI=.93, NNFI=.92, GFI =.84
ve SRMR=.07 olarak bulunmustur. Disik basarili grupta xz/sd=2.86, RMSEA=.09, CFI=.89, NNFI=.86,
GFI=.85 ve SRMR=.09 olarak bulunmustur. Bu degerler, 6lgme modelinin tiim veride ve alt gruplarda
kabul edilebilir oldugunu gostermektedir.
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Dogrulanan 6lgme modelinin yiliksek ve disik basarili gruplarda degismezligi CG-DFA kullanilarak
incelenmistir. Degismezlik asamalarindan elde edilen uyum istatistikleri Tablo 3’de verilmektedir.

Tablo 3.
Basari Gruplarina Gére Dedismezlik Asamalarindan Elde Edilen Uyum istatistikleri.
)(2 sd RMSEA CFI NNFI GFI ACFI
Sekilsel degismezlik 791.68 262 .10 .90 .88 .82 -
Olgek degismezligi 809.99 276 .10 .90 .88 .82 0
Guglu degismezlik 825.42 282 .10 .89 .88 .82 .01
Kati degismezlik 869.10 300 .09 .89 .88 .81 0

Tablo 3 incelendiginde matematige yonelik 6grenci oOzellikleri modelinin sekilsel degismezligi
sagladigi ve her faktor yapisinin basari gruplarinda ayni oldugu séylenebilir (x2=3.02, RMSEA=.10,
CFI=.90). Olgek degismezligi, giiclii ve kati degismezlik asamalarinin tamaminda elde edilen CFl degerleri
arasindaki fark kabul edilebilir aralikta oldugundan kurulan model disik ve yiksek basarili grupta tam
degismezlik kosullarini yerine getirmektedir. Sonug olarak, yiksek ve dusik basarili grupta matematik
okuryazarligi ile iliskili degiskenleri Olgmek amaciyla 6lgme modelinin yapisal modeli sinamada
kullanilabilecegi gorilmustar.

Arastirmada, dezavantajhi yiksek ve dlsik basarili grupta matematik performansi ile iliskili
degiskenleri belirlemek amaciyla faktor yikleri, faktorler arasi korelasyonlar ve hata varyanslar
sinirlandirilarak yapisal model kurulmustur. Bu modelde sabit tutulan degerler her iki grupta aynidir ve
oklar sari renklidir. Her bir grup icin 6grenci 6zelliklerinin matematik performansi ile iliskisinin gruplar
arasinda degisimine izin verildiginden oklar mavi renklidir ve elde edilen regresyon katsayilari gruplar
icin farklidir. Analiz sonucuna iliskin standartlastirilmis regresyon katsayilari (beta) ve uyum katsayilari
Tablo 4’te, t degerleri ise basari gruplarina gore Sekil 2’de verilmektedir.

Tablo 4.

Odgrenci Ozellikleri ve Matematik Basarisi Arasindaki Yapisal Esitlik Modeli Katsayilari.
Gozlenen Faktorler Beta )(2 sd  RMSEA CFI NNFI
MATARMOT  Matematige yonelik .76 1167.83 492 .08 .09 .90
MATILGI duyussal dzellikler .87

MATDAV .60

MOZYET .57

MATAHLAK .78

MOZBEN .82

PRACIK .48

PRAZIM .28

MATAHLAK Kaygi .93

MATBDAV 44

OKTCIKTI Okula yonelik duyussal .75

OKTETKIN odzellikler 61

OKULAAIT .60

MATODES Ogretmen ozellikleri .64

OGiILisKi .52

OGDAVF .86

OGDAVOM .59

OGDAVSOY .76
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Tablo 4’de xz/sd =2.37, RMSEA=.08 oldugu goriilmektedir. Analiz sonucunda CFI=.90, NNFI=.90 olarak
elde edildiginden 6grenci 6zellikleri ile matematik performansi arasinda kurulan modelin kabul edilebilir
oldugu soylenebilir. Standardize edilmis yol katsayilari degerleri incelendiginde matematige yonelik
duyussal ozellikler ile gdzlenen degiskenler arasinda .28 ile .87; kaygi degiskeni ile gdzlenen degiskenler
arasinda.44 ile .92 standardize edilmis faktor ylkleri elde edilmistir. Okula yonelik tutum degisken ile
gdzlenen degiskenler arasinda faktor yiikleri .60 ve .75 arasinda degismektedir. Ogretmen 6zellikleri
ortlik degiskeninin gozlenen degiskenler ile arasindaki faktor yukleri .52 ile .86 arasindadir. Literatiirde
standardize edilmis yol degeri 6lgitd, .10 dislik, .30 civari orta ve .50 ve Gzeri iyi uyum olarak kabul
edilmektedir (Simsek, 2007).

Sekil 2’de yapisal modelden elde edilen t degerleri incelendiginde, Tiirkiye’de dezavantajli grupta
olup yiiksek basari gosteren Ogrencilerin matematik okuryazarhigi performanslarini anlamh sekilde
aciklayan degiskenlerin matematige yonelik duyussal 6zellikler (t=2.41) ile okula yonelik tutum (t=-3.58)
oldugu gériilmektedir. Ogrencilerin matematige yonelik duyussal 6zellikleri &grenci performansi
Uzerinde pozitif acgiklayicidir. Matematige yonelik duyussal 6zelliklerde bir birimlik artis matematik
performansinda .26 birimlik artis yaratmaktadir. Okula yonelik tutum 6grenci performansinin negatif
aciklayicisidir. Okula yénelik tutum 1 birim arttiginda, 6grencinin performansi tzerinde .38 birimlik bir
azalma so6z konusudur. Matematige yonelik kaygi (t=-.02) ve 6gretmen Ozellikleri (t=-.77) matematik
performansi Gzerinde anlamli bir etkiye sahip degildir.

Sekil 2’ye gore dusuk basarili grupta yalnizca okula yonelik tutum degiskeninin matematik
okuryazarligi performansinin pozitif yénde anlamli agiklayicisi oldugu séylenebilir (t=2.19). Bu ozellik
matematik performansinda .20 birim artisa neden olmaktadir. Matematige yonelik duyussal 6zellikler
(t=-.79), kaygi (t=.74) ve oOgretmen Ozellikleri (t=-1.49) istatistiksel olarak matematik okuryazarlig
performansi lGizerinde anlamli bir etkiye sahip degildir.

Tartisma, Sonug ve Oneriler

Arastirmada, sosyoekonomik agidan dezavantajli olup yiiksek basari gosteren 6grencilerin matematik
basarisini anlamli sekilde aciklayan degiskenlerin matematige yonelik duyussal 6zellikler ile okula yonelik
tutum oldugu anlasiimistir. Bu gruptaki 6grencilerin matematik performansi tizerinde matematik kaygisi
ve oOgretmen Ozelliklerinin istatistiksel olarak anlamli bir etkiye sahip olmadigi tespit edilmistir.
Sosyoekonomik agidan dezavantajl olup disiik basari gésteren 6grencilerin matematik basarisi Gzerinde
ise sadece okula ydnelik tutumun anlamli etkiye sahip oldugu, bu gruptaki 6grencilerin matematik
basarisinda matematige yonelik kaygi, matematige yonelik duyussal o6zelliklerin ve 06gretmen
ozelliklerinin istatistiksel olarak anlamli bir etkiye sahip olmadigi anlasiimistir.

Arastirmanin ilk sonucuna gore, dezavantajli olup yiksek basari gosteren 6grencilerin matematik
basarisi 6grencilerin matematige yonelik duyussal o6zelliklerinden olumlu yénde etkilenmektedir.
Alanyazina bakildiginda, matematikteki basarisizliginin nedenlerinden birisi olarak 6grencilerin
matematige yonelik olumsuz tutumlari gosterilmektedir. Matematikte kendini yeterli gérme ve
matematikte 6zgliven matematik basarisi ile iliskili nemli degiskenler arasinda siralanmaktadir (Demir,
Kilic & Unal, 2010; Johnson, 2000; Lee & Stankov, 2013; Linnakyla & Malin, 2008; Tapia & Marsh, 2000;
Yenilmez & Ozabaci, 2003). Bu bakimdan ¢alismanin bu sonucunun alayazinla tutarli oldugu séylenebilir.
Yapilan birgok arastirma bu kaniyi desteklemekle birlikte az da olsa matematige yonelik duyussal
ozellikler ile basari arasinda anlamli bir iliski olmadigini veya disik basariya karsi yiksek tutumun
6lgiildigl calismalara rastlanmaktadir. Ornegin, Peker ve Mirasyedioglu’nun (2003) yapmis oldugu
¢alismada, 6grencilerin yaklasik %70.00’inin matematik dersinden basarisiz olmalarina karsin matematik
dersine karsi olumlu tutum icerisinde bulunduklari ifade edilmistir. Ote yandan, PISA 2012 Tirkiye
verilerinin kullanildigi ve sosyoekonomik agidan bir ayristirma yapilmadan Ogrencilerin matematik
performanslarina goére alt, orta ve Ust yeterlik diizeylerine gore ayrildigi calismada, matematige yonelik
duyussal 6zelliklerin 6grencilerin performansi tzerinde aciklayici bir etkiye sahip olmadigl saptanmistir.
Yeterlik diizeyleri birlikte ele alindiginda ise bu degiskenin 6grenci performansinin disiik diizeyde
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anlamh yordayicisi oldugu gorilmustir (MEB, 2015). Dolayisiyla, arastirmanin bu sonucunun
alanyazindaki genel egilim dogrultusunda oldugu soylenebilir. Ancak bu sonug¢ degerlendirilirken,
¢alismanin sosyoekonomik olarak dezavantajli 6grenciler ile sinirli oldugu ve PISA’da matematige yonelik
kaygi ile duyussal 6zelliklerin, sinirli sayida maddeyle 6lgildigl géz 6niinde bulundurulmalidir. Clinkd
katilimci ve madde sayisinin azhgi ile maddelere verilen yanitlarda algi ve egilimlerin 6n plana ¢ikma
olasiligl, sonuglarin bu yonli olmasina yol agmis olabilir.

Arastirmanin bir diger sonucuna goére, 6grencinin okula yonelik tutumu hem disiik hem de ylksek
basarili grupta matematik performansinin anlamli yordayicisidir. Bu degisken, dislik basarili grupta
0grenci performansinin pozitif agiklayicisi olup .29’luk bir artisa neden olurken yiksek basarili grupta
Ogrenci performansinin negatif agiklayicisidir. Oysaki Borman ve Overman (2004) tarafindan yapilan ve
diistik sosyoekonomik diizeye ait ¢ocuklarin matematik basarisizliklarinin incelendigi ¢calismada, yiiksek
basarili 6grencilerin en 6nemli 6zellikleri arasinda okula karsi olumlu tutum siralanmistir. Bir baska
calismada da, dezavantajli ylksek basarili 6grencilerin, dislik basarilara gore okula karsi daha olumlu
bag kurduklari, okula daha ¢ok deger verdikleri vurgulanmaktadir (Gonzales & Padilla, 1997). Okula
yonelik olumlu tutumun basariyi etkilemedigini bildiren calismalara rastlanmakla birlikte (Adiglizel &
Karadas, 2013; Yavuz, 2015) alanyazinda genel egilim basariyi artirdigi yonindedir (Cheng & Chan, 2003;
Ford & Ill, 2008; Lamb & Fullarton, 2002; Malindi & Machenjedze, 2012; OECD, 2003; Tatar, 2006).
Esasen okulunu sevmeyen, okula gitmekten hoglanmayan, bir 6grencinin akademik basarisi ile okulunu
seven, okula gitmekten zevk alan, okulu dnemseyen bir 6grencinin akademik basarisinin ayni olmasi
beklenmez. Bu nedenle, arastirmada, sosyoekonomik olarak dezavantajli yiiksek basarili 6grencilerde bu
degiskenler arasinda ters yonli bir iliskiye rastlanmis olmasi oldukc¢a dikkat gekicidir. Clinki okula karsi
gelistirilen olumlu tutum, bir koruyucu faktordir (Maddox & Prinz, 2003) ve bu durum dezavantajli
Ogrenciler igin 6grenci-okul ve 6grenci-basari arasinda kopri vazifesi gormektedir (Ungar & Liebenberg,
2013). Bu nedenle, 6grencinin okula yonelik olumlu tutumu arttikga akademik yilmazlik dizeyinin
(Malindi & Machenjedze, 2012), akademik basarisinin (OECD, 2003) yikselecegi ve okul terkinin
azalacag (Orfield, 2004) belirtiimektedir. Bu durum ve arastirmanin bu sonucu dikkate alindiginda,
sosyoekonomik acidan dezavantajli yiksek basarili 6grencilerin okula yonelik tutum ve okula aidiyet
hissinden bagimsiz olarak yiiksek performans gosterebildikleri sdylenebilir.

Arastirmanin bir baska sonucuna gore, 6gretmen 6zellikleri hem disiik hem de yiiksek basarili grupta
anlamh yordayici degildir. Oysa PISA 2012 ulusal nihai raporunda 6gretmen o6zelliklerinin alt ve orta
yeterlik dizeyinde anlamli yordayici oldugu ve 6gretmen o6zelliklerindeki 1 birimlik artisin alt yeterlik
diizeyinde oOgrenci performansinda .17 birimlik distse, orta vyeterlik diizeyinde ise 06grenci
performansinda .10 birim artisa karsilik geldigi belirtilmistir. Her ne kadar iki arastirmada da 2012 PISA
verileri kullanilmis olsa da, bu arastirma sosyoekonomik olarak alt %33.00’lik dilimden basari
bakimindan alt ve st %33.00’lik bdlimde bulunan 6grenciler Gzerinde yapilmistir. Dolayisiyla, bu iki
arastirmanin calisma gruplarinin birbirinden farkli oldugu ve sonuglarda ortaya c¢ikan tutarsizliga bu
durumun yol agmis olabilecegi disliniilmektedir. Konuyla ilgili yapilan baska arastirmalarda 6grencilerin
akademik yilmazhk 6zelligi kazanmalarinda 6gretmen davraniglarinin énemli etkisi vurgulanmaktadir
(Benard, 1997). Disik ve ylksek gelirli 6grenciler arasindaki basari acgiginin bilyik olclide nitelikli
ogretmenler sayesinde kapandigi belirtilmektedir (Borman & Kimball, 2005; Diinya Bankasi, 2011).
Ancak, 6grenci basarisi lzerinde Ogretmenin etkisinin okuldan okula degisebildigi (Konstantopoulos,
2009) ve duslik sosyoekonomik statili 6grencilerin gittikleri okullarda 6grenci performansi lzerinde
o6gretmen etkisinin distiglu (Ferguson, 1998) bildirilmektedir. Bu durumun sebebi olarak da, distlk
sosyoekonomik statllli 6grencilerin daha dislk nitelik ve deneyime sahip 6gretmenlerin bulundugu
okullarda egitim alma olasiliginin yiiksek olmasi gosterilmektedir (Ferguson, 1998; Krei, 1998; Langford,
Loeb & Wyckoff, 2002). Bu sebepten arastirmanin bu sonucu, sosyoekonomik olarak dezavantajli
ogrencilerin egitim gordigl okullarda olumsuz aile ve gevre etkisine ragmen 06grenciyi koruyup,
yetistiren ve destek verebilecek 6zelliklere sahip 6gretmenlerin bulunmadigi seklinde yorumlanabilir. Ya
da 6grencilerde 6gretmenlerinin bu ozellikleri tasimadigina iliskin bir alginin oldugu distintilmektedir. Bu
olasilik ve arastirma sonucu géz online alindiginda, Tirkiye’de 6gretmen oOzelliklerinde olumlu yénde bir
degisim saglandiginda, dezavantajli sosyoekonomik yapisina ragmen yiiksek basari gosteren 6grencilerin

275



Emine ONDER, Seyma UYAR — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 253-280

matematik basarilarinin daha da yikselebilecegi, bu statlide olup dislk basarili olan 6grencilerde de
akademik yilmazhgin gelisebilecegi 6ngorilmektedir.

Arastirmanin sonuglari degerlendirilirken ¢alismanin bazi sinirhliklarinin oldugu unutulmamali ve bu
kapsamda bir degerlendirme yapilmalidir. Bu ¢alisma PISA 2012 verilerinde sosyoekonomik indeksine
gore en alt %33.00'lik dilimde yer alip matematik ortalama puan siralamasinda da en alt ve en (st
%33.00'luk dilimdeki Ogrenciler (zerinde yuratalmistir. Bu sebepten arastirmanin  Orneklem
blyuklGgina artirmak mimkin olmamistir. Bu durum, ¢alismanin temsil edilebilirligini etkilemis olabilir.
Ote yandan orneklem sayisi ¢ok biiyiik olmadigindan calismada vyalnizca siirekli puanlanabilen
degiskenlere yer verilmistir. Elbette matematik okuryazarligi ele alinan degiskenler disinda baska
faktorlerden de etkilenebilmektedir. Ancak, bu arastirmada 6grencilerin akademik yilmazligini ortaya
koyabilecek duyussal 6zelliklere odaklanilimistir.

Arastirmanin bu bélimiinde, sonuglara dayanarak bazi 6neriler gelistirilmistir:

1) Derse yonelik duyussal ozelliklerinin dezavantajli yliksek basarili 6grencilerin akademik basarisi
Uzerindeki etkisi goz 6nlne alindiginda, 6grencide 6z-denetimi gelistirecek, 6grencinin kendine olan
inancini, benlik saygisini artiracak ve derslere karsi olumlu tutum gelistirmesini saglayacak onleyici
rehberlik faaliyetlerinin son derece 6nemli oldugu séylenebilir.

2) Bireysel giliclendirmelerin disinda, 0Ogretmenden 0Ogrenciye gelen destegi artirmak ve
saglamlastirmak igin, 6gretmenlerin okullarda 6ne ¢ikan bilgi verici kimliginin yaninda 6grenciye
destek saglama, 6grencileriyle baghliga ve gilivene dayall iliskiler kurabilmesi saglayacak destek
programlari olusturulabilir.

3) Konuyla ilgili yeni yapilacak arastirmalarda, sosyoekonomik olarak dezavantajli yiiksek basarih
ogrencilerde okula karsi tutum ile akademik basari arasindaki negatif yonlu iliskinin sebepleri
arastirilabilir.
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Introduction

It is widely known with the rapid development of science and technology in our age that students
are required to fulfill tasks in the real world, combine theory and practice and improve creative
problem-solving skills, rather than passively being involved in a cross-disciplinary curriculum. STEM
education has developed in response to these needs. STEM (Science- Technology- Engineering-
Mathematics) education is an integrated approach to assist learners to adopt creative problem-solving
techniques on the way to become inventors of the future (Roberts, 2012). STEM education aims to help
students to look at problems from a multidisciplinary point of view and acquire the necessary
knowledge and skills (Sahin, Ayar & Adiglzel, 2014). STEM fields include some of the multidirectional
and important professions in the contemporary world. Many of the new developments that make the
world a better place to live are due to the contributions of STEM field (Hossain & Robinson, 2012). As
the world develops technologically, it is now a fact that the economy of a country, its power and
leadership are bond with effective practices and skilled workers potential in STEM fields.

Vocational schools are one of the most important educational institutions where skilled workers are
trained. It is necessary to increase efficacy of vocational educational institutions that play an important
role in the development of the country in order to raise the human power in quantity and quality (Erol,
2010). In this context, STEM education to be carried out in vocational high schools play a very important
role. In general, vocational high school students are expected to not only complete their education that
improve their cultural and personal development but also complete their vocational education at the
best level to guarantee their future (Eker, 2007). Vocational high schools are educational institutions
aiming at helping students gain work experience at an early age and get involved in business life by
fulfilling the need for intermediate staff in the working segment of the society through the courses such
as in STEM fields and acquire the skills and the practices required. If vocational education cannot
respond to the needs of the market and trained staff cannot adapt to this change, it becomes difficult
for both the individual and the country to survive in today’s competitive market. The way in which this
adaptation can be achieved is to analyze properly the professions within the scope of vocational
education, to determine valid qualifications and to select adequately the content to be taught and the
method, the techniques and the assessment tools to be used in teaching (Gémleksiz & Erten, 2010).

Developing practical skills is one of the important and distinguished characteristics of STEM
education compared to other disciplines (Chang, Ku, Yu, Wu & Kuo 2015). STEM education integrated
with the vocational high school has a vital importance to educate qualified technical staff. Project-based
learning (PBL) is at the forefront of the most appropriate strategies for teaching STEM fields that
includes practice-based applications.

In the literature, PBL has been rarely studied in a pedagogical framework in the context of teaching
interdisciplinary STEM subjects. In fact, many of the learning experiences argued in STEM teaching
approaches are similar to basic principles of PBL (Siew, Amir & Chong, 2015). Project-based STEM
education (STEM-PBL) is both challenging and motivating. STEM-PBL education is an approach that helps
students to solve complex problems. It also allows students to develop critical, analytical and higher-
order thinking skills. STEM-PBL enables collaboration, peer communication; problem solving and self-
learning while increasing attentions of students (Capraro, Capraro & Morgan, 2013). In this context, it
can be said that STEM-PBL is an excellent tool that can be used in the vocational education.

Literature Review and Purpose of Study

Effects of STEM-PBL education on academic achievement: PBL has a long history. This approach was
formally introduced to schools by the philosopher and educator John Dewey then Kilpatric contributed
to the spread of this approach (Warin, Talbi, Kolski & Hoogstoel, 2016). In recent years, it appears that
PBL and STEM education, with complementary features in many contexts, are used together as a new
approach. STEM is a powerful, potentially new and educational approach. When applied properly, it can
make a big difference in students’ perceptions of the world and helping to solve the problems (Korganci
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et al. 2016). A learning environment created with STEM-PBL is important for solving the complexity of
key concepts in STEM fields (Hickey, 2014). The literature suggests that STEM-PBL education, which is
implemented through designing and practicing science-based toys, can be a useful pedagogy to teach
science to the students and encourage and motivate them to learn science (Siew, Amir & Chong, 2015).
Nevertheless, implementation of STEM-PBL education by teachers in science teaching and STEM-PBL
trainings that require some investigations for practices has not been sufficiently developed for schools.
In some research, the topics of STEM-PBL, which integrate concepts into the subjects, enable students
to transfer knowledge and skills to solve real-world problems (Fortus et al. 2005). This has allowed to
solve high-level mathematical problems and increased scores in scientific process skills in many cases
(Satchwell & Loepp, 2002). When the literature is reviewed, more specific studies were found, though
they seem to be less STEM-PBL education related (Lou, Tsai, Tseng and Shih, 2014). Still, it has been
found that STEM-PBL contributes to the development of various skills, provides STEM knowledge
integration for high school female students, and increases learners’ levels of imagination through
project-based activities.

Impacts of STEM education on career interest: Educators who believe STEM education is important
argue that students should display high performance in STEM education so that it is reflected in their
career as a result of integrating concepts of technology and engineering to science and mathematics
education in schools (Brown, Brown, Reardon & Merrill, 2011).

STEM education, which includes four disciplines, has an enhancing feature for career professions in
these fields. Especially with combination of engineering and education processes, it enables recognizing
talented students at an early age to improve their STEM skills as well as increasing the demand for
career preferences in these fields (Koyunlu Unli, Dékme & Unlii, 2016). STEM education increases the
enthusiasm of students in the related activities at primary school level and ensures self-confidence and
self-fulfillment in science and mathematics courses as well as interests in these courses (Dejarnette,
2012). This desire and enthusiasm are likely to occur at every grade level in which STEM education is
given.

When the literature is reviewed, especially science and educational institutions suggest that the
interest in STEM areas begins to develop in the secondary school period (Kier, Blanchard, Osborne and
Albert, 2014). In this context, it is very important to identify interests of students to STEM areas starting
at younger ages. It is also important to identify STEM areas of students who are studying at high schools
before or after specializing and to provide necessary guidance to them. Studies in the literature support
this view and note that there is a general decline in interests toward STEM areas starting from primary
to high schools (VanLeuvan 2004; Wells, Sanchez & Attridge, 2007). However, there are very few studies
indicating whether interests of students in STEM subjects or careers have changed (and that is often
declined) before studying in universities (Fouad, Smith & Enoch, 1997; VanlLeuvan 2004). The
determination of STEM careers of the students in the vocational high schools whose basic principle is to
provide vocational acquisition is very important in this context. In this case, interventions involving
STEM role models have been found to be very effective in increasing participations of students and in
forming perceptions of students at middle and upper levels with STEM (Ashby Plant et al. 2009; Stout et
al. 2011; Zeldin, Britner & Pajares, 2008). Many researchers also argue that scholars ought to be
involved in pedagogical practices that reflect interdisciplinary and unspecified problems in order to
prepare STEM careers for students (Anderson 2007; Clark & Ernst 2007; Marshall, Horton & Austin-
Wade, 2007; Paige, Lloyd & Chartres, 2008; Park-Rogers, Volkmann, & Abell, 2007). Furthermore,
activities that support motivations of the students demonstrate that students understand the real value
of mathematics and science while increasing the likelihood of a STEM career choice.

As can be seen from the literature, research on PBL practices, particularly for vocational high school
students are rarely studied. At the same time, there seem to be no studies investigating the impact of
STEM-PBL practices on the academic achievement of vocational high school students or on the interest
in STEM career fields. The aim of this research, in this context, is to determine the extent to which
STEM-PBL practices influence STEM achievements of students in vocational high schools and impacts of
these practices on students’ STEM career interests.

283



Mustafa CEViK — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 281-306

Method

In this study, a single group pretest — posttest design in quasi-experimental models was used to
determine the impact of STEM education on the academic achievements of 11th grade students in
vocational high schools and their interests in STEM professions. This model does not include random
sampling and pairing. Symbolic appearance of the model is as follows (Buyukoztirk, Kilig-Cakmak,
Akgiin, Karadeniz & Demirel, 2008):

Group Pre-test Process Post-test
G o1 X 02

G indicates the group; 01 indicates pre-test measurement from the experimental group; X indicates
the experimental process; 02 indicates post-test measurement from the experimental group
(BUyukoztiirk et al. 2008).

Study Group

The Central Vocational and Technical High Schools in the province of Karaman was included in the
study group of the research. The Central Vocational and Technical High School was preferred as it is one
of the largest high schools in the province and has many programs appropriate for STEM areas. In
particular, the wood technology department is appealing for the realization of STEM activities as it is
one of the departments with convenient workshops and equipment. The reason for preferring the 11th
grade as the study group was that it is a period in which the field branching of students starts and
professional preferences are formed. In this regard, the study group consisted of 18 male students at
the furniture department in the 11th grade of Central Vocational and Technical High School in the first
semester of the 2016-2017 academic year. Participants were voluntarily involved in the research.

Research Questions
Within the scope of research, answers to the following questions were sought:

1) Does STEM-PBL education influence the academic achievement of vocational high school students?
2) Does STEM-PBL education influence enthusiasms of vocational high school students for STEM
professions?

Data Collection Instruments

Two types of data collection tools were used in the research. One of them is “STEM Achievement
Test” developed by the researcher and the other one is “STEM Career Interest Scale” developed by Kier
et al. (2014) and adapted to Turkish by Koyunlu Unlii et al. (2016).

Development of the STEM Achievement Test: In the research, an achievement test was designed
related to the topic of the socio-economic importance of sustainable energy sources. The 20 questions
were selected from the pool of questions that consist of four sections including science, technology,
engineering and mathematics. Questions were developed taking into consideration class-level relevance
of the science and mathematics course in the scope of STEM. Two expert academicians in the STEM
field, two specialist in sciences, mathematics and a furniture teacher, evaluated the prepared
achievement test. At this stage, three questions that were inappropriate and unclear were removed
from the test. The questions were developed considering their relevance to science and mathematics
courses within the scope of STEM. Two specialist academicians, two specialist in sciences, one
mathematics teacher and one furniture teacher evaluated the achievement test. The Bloom taxonomy
was taken into consideration when preparing the questions and the table of specifications was
prepared. The distribution of the questions is as shown in Table 1.
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Table 1.
Achievement Test Question Table of Specifications.

Distributions of Acquisitions according to Bloom’s Taxonomy
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renewable energy sources

The test, consisting of 17 questions initially, was applied to 151 students in the pilot study. Then,
item reliability and validity were tested and internal consistency was calculated with the help of SPSS
16.0 package program. Item 3 and item 17 whose item discrimination index was below .30 were
removed from the test and the test was reduced to 15 questions. While KR 20 reliability coefficient of
the test was .60, the item difficulty index was .57, and the item discrimination index was .49. Kehoe
(1995) indicates that KR-20 reliability coefficient should be .50 for the multiple-choice tests consisting of
up to 50 items and .80 for the tests consisting of over 80 items (cited in Tan, Kayabasi & Erdogan, 2002).
The level of difficulty of an item between .30 and .80 indicates that 30.00 — 80.00 % of respondents are
required to answer items correctly (Tan, 2006).

STEM Career Interest Scale: The STEM Career Interest Scale was administered to measure vocational
enthusiasm of the students to STEM fields in the research. Upon obtaining permission for the scale, it
was applied as pre and post test to the study group. The 5 Likert-type scale consisting of 40 items
developed by Kier et al. (2014) and adapted to Turkish by Koyunlu Unlii et al. (2016) was applied.
Validity and reliability studies were performed again for the scale. SPSS 16.0 package program was used
for calculations. The scale was applied to 165 vocational high school students. The Kaiser-Meyer-Olkin
(KMO) value of the scale was .86 and the Barlett test significance value was .00. It was found that all of
the scale had four factors describing 59.00% of the variance. These sub-factors are science, technology,
engineering and mathematics. The reliability coefficient (Cronbach alpha value) was calculated as a= .90
for the science subscale, as a = .89 for the technology subscale, as a = .92 for the engineering subscale,
and as a = .90 for the mathematical subscale. It was calculated as a = .92 for the overall scale. As the
scores ranged between 1.00 and 5.00, the students' attitudes were considered to be high as the scores
got closer to 5.00 and low as the scores got closer to 1.00. The score obtained by dividing the sum of the
item scores of sentences marked by a student, by the number of the marked sentences. Turgut and
Baykul (1992) advice that this would give the researchers an idea about students' interest in STEM
professions. Therefore, the score below 2.60 point obtained from the STEM Career Interest Scale
indicates negative interest, the scores of 2.60 and above indicates positive interest (Table 2).

Table 2.

Scales’ Items and Point Range.
Likert Items Point Point Range
Totally Agree 5.00 4.20-5.00
Agree 4.00 3.40-4.19
Not Sure 3.00 2.60-3.39
Disagree 2.00 1.80-2.59
Totally Disagree 1.00 1.00-1.79

(Oztaban & Satici, 2015)
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Data Analysis

Level of significance, standard deviations and means were examined with nonparametric Wilcoxon
Signed-Rank Test for related measurements that would determine whether there is a significant
difference between academic achievement and STEM career interest of the study group before and
following STEM-PBL education practices and academic achievement and STEM career interest (Table 2
and Table 3). Normality test was carried out to identify if the data were normally distributed. The
normality test results for each subscale are given in Table 3.

Table 3.
Normality Test.
Kolmogorov-Smirnov Shapiro-Wilk

Sub Factors Statistic df Sig. Statistic df Sig.
Science .08 18 .00 .97 18 .00
Mathematics 11 18 .00 .96 18 .00
Technology 11 18 .00 .97 18 .00
Engineering 12 18 .00 .93 18 .00

As seen in Table 3, the normality test results are not normally distributed according to the scores of
the four subscales of the scale (p<.05). In the case of p<.05, it is said that the relevant variable does not
come from the distribution. In this regard, non-parametric analyzes were used to analyze the data.

Development and Implementation Process of STEM-PBL Education

In the scope of the study, and for summarizing briefly the development process of STEM studies as
well, firstly furniture department teachers, students and the researcher decided together what sort of
subject of STEM-PBL education in the vocational development course at the environmental protection
theme would be given in the vocational high school furniture department. Particularly a topic that
students are likely to be interested in STEM-PBL education was considered. Educators state that projects
that attract the interest of the students make a difference in the motivation of the students in the
projects (Amir, 2014; Kangas, 2010; Meyer, 2012; Resnick, Berg & Eisenberg, 2000). As a result of the
brainstorming, a lesson plan was prepared for teaching.

Course: Career Development.

Course Title: Environmental Protection.

STEM Acquisition 1: Students recognize socio-economic importance of sustainable energy sources.
STEM Acquisition 2: Students integrate the information they learn into various situations.

STEM Acquisition 3: Students create a product including their own fields based on the information
that they learned about renewable energy sources.

Material: Designing of a windmill that generates electricity from wind energy, which is one of the
renewable energy sources, was decided. This planned study was carried out with non-top-level
materials. It is emphasized in the literature that high-level materials are not needed and STEM-PBL can
be implemented with simple tools and toys (Amir & Subramaniam, 2006; 2007; 2014; Subramaniam &
Ning, 2004; Zubrowski, 2002).

A study calendar was prepared for project-based education carried out within the lesson plan. Activities
to be carried out were transferred step-by-step to the project by clarifying division of labour in light of

286



Mustafa CEViK — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 281-306

the created study calendar. Four different project groups were formed consisting of at least four
participants each randomly selected from the students during the schedule and the theme set STEM
implementation process. The following activities were carried out in the project groups:
1. STEM academic achievement test and STEM Career Interest Scale were administered to all
groups as pretest.
2. The students received preliminary renewable energy and system information from the
researcher and furniture teachers about the subject (Figure 1).

Figure 1. The students received preliminary information.

3. They conducted review of literature on the subject.

4. Materials were provided, informative presentations on STEM were given by the researcher
during the first week after the implementation of the pretest and homework related to renewable
energy resources was assigned to the participants.

5. During the second week, the participants were informed on renewable energy sources. The
socio-economic importance of such sources and how to make them available for daily usage were
discussed. There was a special focus on wind energy and STEM approach.

6. Following the two-week trainings, STEM-PBL studies were initiated by each group (Figure 2).

Figure 2. STEM project group works.

7. Studies continued under the guidance of researcher and teacher. The participants were assisted
when needed during this week. Within the scope of STEM-PBL education, the groups were told
about the technology of windmill, working principles of dynamo and generator, were informed
about renewable energy engineering and were asked to calculate the amount of electric current
obtained from a complete turn of windmill.

8. In Week 4, the presentations of the completed projects were conducted in the class (Figure 3).

287



Mustafa CEViK — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 281-306

Figure 3. Project presentation.

9. In Week 5, post-tests were implemented and the investigation was completed (Figure 4).

Figure 4. STEM-PBL product.

Findings

In this section, the findings obtained for the purposes of the research and interpretations are reported.

Findings of the Study Group on Science and Technology Course Achievement Test Scores

In this section, means and standard deviations of the scores of the study group obtained from the
achievement test in the pretest and posttest are shown in Table 4.

Table 4.

Pretest and Posttest Mean and Standard Deviations of the Achievement Test of the Study Group.
N Mean Standard Deviation

Pretest 18 51.76 12.22

Posttest 18 62.23 17.84

There has been an increase in the achievement test mean scores of the students with STEM-PBL
practices (51.26 < 62.23). Wilcoxon signed-rank test results for pretest and posttest achievement scores
of the study group in which STEM practices applied are shown in Table 5.
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Table 5.

Wilcoxon Signed-Rank Test Results for the Study Group Pretest and Posttest Achievement Scores.
Pretest / Posttest N Mean Rank  Sum of Ranks n2 d z p
Positive Ranks 14 9.79 137 .07 .53 -2.25 .02*
Negative Ranks 4 8.50 34

Ties 0

*p<.05

As seen in Table 5, the difference between the pretest and posttest scores of the study group after
the practice seems to be significant and in favor of the posttest [z=1.92, p<.05, r|2= .07, d=.53]. When
the effect size (Cohen) of the application was considered, it is seen that Cohen’s d was d=.53 and eta-
squared was n2= .07. According to Cohen (1988), the values of d<.2 indicate small, the values of
.20<d<.80 indicate medium and the values of d>.80 indicate large effect size. The effect size indicates to
what extent independent variable or factor explains the total variance of the dependent variable and
ranges between .00 and 1.00. The values of r]2 at .01, .06, and .14 levels are interpreted as “small”,
“medium” and “large” impact sizes respectively (Blylikoztirk, 2008; Cohen, 1988; Pallant, 2005). In this
regard, it can be said that the STEM approach implemented in the study has a moderate effect.

Findings for STEM Career Interest Scale Scores of the Study Group

In this section, mean scores of the study group in the pretest and posttest are given for each
discipline conveyed in the STEM Career Interest Scale. Furthermore, the significance of each discipline
within the scale was examined by Wilcoxon Signed Rank Test.

Table 6.
Pretest and Posttest Mean Scores of STEM Career Interest Subscales.
Interest
N Science Technology Engineering Mathematics Grand Mean Score Mean
Pretest 18 35.22 37.77 32.16 24.77 124.50 3.11
Posttest 18 30.44 39.33 39.3 30.88 143.83 3.59

Table 6 summarizes pretest and posttest mean scores for STEM Career Interest Subscales. The
Career Interest Scale scores seem to have increased in favor of the posttest in all fields except science. It
can also be said that there has been an increase in favor of the posttest. As seen in table the STEM
Career Interest Scale mean score is 3.11 (124.50/40) before the STEM-PBL practice. In other words, the
interest is positive as the mean scores of the participants for the scale is above 2.60 (>2.60). The STEM
Career Interest Scale mean score is 3.59 (143.83/40) after the STEM-PBL practice. In other words, the
interest is positive as mean scores of the participants for the scale is above 2.60 (>2.60) and there has
been an increase compared to pretest scores.

As seen in Table 7, while no significance was found between four subscales of the STEM Career
Interest Scale in pretest and posttest results for science, mathematics and technology, significance
towards the engineering field was observed. When the effect size (Cohen) of the STEM approach on the
STEM disciplines is examined, it is seen that while Cohen’s d was d=.45, eta-squared was n2= .07 for
science, Cohen’s d was d=.19, eta-squared was n2= .07 for technology, Cohen’s d was d=.19, eta-
squared was n2= .08 for engineering, Cohen’s d was d=.43, eta-squared was n2= .06 and Cohen’s d was
d=.43, eta-squared was n2= .08 for the overall scale. In this case, the engineering discipline has the
highest Cohen effect among the STEM disciplines of the STEM approach with medium effect size (d=.47).
In addition, it can be said that the engineering discipline of the STEM approach has a large effect size
(n2=.08). The STEM approach has a medium effect on the overall scale (d=.43) and the effect size is
large (n2=.08).

289



Mustafa CEViK — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 281-306

Table 7.
Wilcoxon Signed-Rank Test Results in The Pretest and Posttest Scores of STEM Career Interest Subscales
and STEM Career Interest Scale.

N Mean of Ranks  Sum of Ranks n2 d z o]
Science (Pretest Posttest)
Negative Rank 6 6.83 10 .08 45 -1.94 .05
Positive Rank 12 10.83 41
Ties
Technology
Negative Rank 6 9.83 59 .07 .19 -.82 .40
Positive Rank 12 8.55 94
Ties
Engineering
Negative Rank 4 9.50 38
Positive Rank 14 9.50 133 .08 A7 -2.00 .03*
Ties
Mathematics
Negative Rank 7 7.43 52 .06 34 -1.46 .14
Positive Rank 11 10.82 119
Ties
The Scale
Negative Rank 7 6.17 43 .08 43 -1.85 .06
Positive Rank 11 11.64 128
Ties
*p<.05

Discussion, Conclusion and Implications

In the study, the impacts of STEM-PBL education on achievements of 11th grade students at
vocational high school and STEM career interests were investigated. In this context, the following results
were achieved in light of the objectives of the research.

It is clear that STEM-PBL education significantly increases the academic achievement of vocational
high school students. It can be said that the STEM-PBL approach has a positive effect on the academic
achievement of the vocational high school students in the direction of the question of “Does project-
based STEM education have an impact on the academic achievement of vocational high school
students?" This result is consistent with the studies of Karagalli and Korur (2014); Lou, Tsai, Tseng and
Shih (2014); Rabitoy, Hoffman and Person (2015); Robinson, Dailey, Hughes and Cotabish (2014), in
which it was emphasized that STEM-PBL education increased the achievement of students. Studies that
indicate STEM-PBL, a new approach in education, increase the academic achievement. For instance, the
study results of Bennett, Lubben and Hogarth (2007); Bybee (2010); Ceylan (2014); Ceylan and Ozdilek
(2015); Irkigatal (2016); Means, Wang, Young, Peters and Lynch (2016); Yamak, Bulut and Diindar (2014);
Yildirinm and Altun (2015), are in parallel with the results of the present study. Conducting the STEM-PBL
education for vocational high school students, which indicates in line results with the study of Chang et
al. (2015), is the original and most important part of this study.

As for the second research question, “Does STEM-PBL has an impact on the STEM career interest of
vocational high school students”, it was observed that STEM-PBL led to an overall increase in the STEM
career interest of students and this increase realized significantly in the engineering field. Although
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there was an important increase in technology and mathematics fields, this increase was not significant.
There was a decrease in the STEM career interest of students in the science field and the least increase
was in the mathematics field within these career interests. Particularly, the increase in the technology
and engineering fields may be because they are intertwined with students’ branches. It can be said that
the low increase in mathematics may be caused by the fact that students generally have low interests
for mathematics and it is a lesson they do not like (Yavuz, Giilmez & Ozkaral, 2016; Yavuz Mumcu,
Mumcu & Cansiz Aktas, 2012). The decline in science discipline may be attributed to the fact that
students have not received any science courses at the 10th grade, thus, causing them to have less
awareness of the science field. However, it can be said that the STEM approach has a positive
contribution to students’ STEM career interests in general. In the literature, this finding is consistent
with the study of Reiss and Mujtaba (2017), in which they emphasize the importance of integrating
career education into STEM courses. Furthermore, Franz-Odendaal, Blotnicky, French and Joy (2016),
emphasize in their study that the participation of the students in STEM activities significantly and
positively influenced their attitudes towards STEM field careers, which supports the findings of our
study.

Performing the STEM-PBL education in the study as an experimental study with a control group
instead of a single group is believed to increase the scientific power of the study. Furthermore, instead
of the project-based learning method used in the study, STEM education can be carried out for
vocational high school students with different methods. In addition, the STEM-PBL education used in the
study can also be conducted for different target groups at different levels. In addition, instead of
vocational high school students in the 11th grade, study groups can be realized in future studies with
students at lower grades. Studies with students at lower grades to identify STEM career interests may
be more effective in leading them to the suitable professions. As Yildirim and Altun (2015) stated,
schools, especially vocational schools and other high schools, urgently need a curriculum focused on
STEM education. A STEM PBL-based curriculum specifically designed for the vocational high schools
would meet the demand for technical staff, engineers and science scientists with 21st century skills.
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Tiirkge Siiriim

Girig

Cagimizda bilim ve teknolojinin hizla gelismesiyle, 6grencilerin disiplinler arasi bir miifredattan daha
cok; gercek diinyadaki gorevleri yerine getirmesi, teori ile pratigin birlestirilmesi ve yaratici problem
¢6zme becerilerini gelistirmesi gerektigi yaygin bir sekilde bilinmektedir. Bu ihtiyaglara cevap olarak
STEM egitimi gelistirilmistir. STEM ( Science- Technology- Engineering- Mathematics) egitimi, gelecegin
yenilikgileri olacak 6grencilere yaratici problem ¢ézme tekniklerini benimseten entegre bir yaklasimdir
(Roberts, 2012). STEM egitimi 6grencilerin problemlere disiplinler arasi bakis agisiyla bakmasini, bilgi ve
beceri kazanmalarini hedefler (Sahin, Ayar & Adiglzel, 2014). STEM alanlari, ¢agdas diinyadaki ¢ok yonli
ve 6nemli mesleklerden bazilarini kapsamaktadir. Diinyayl yasamak icin daha iyi bir yer haline getiren
yeni gelismelerin ¢ogu STEM alanlarinin katkilarindan kaynaklanmaktadir (Hossain & Robinson, 2012).
Dinya teknolojik olarak gelistikce, bir Glkenin ekonomisinin, gliclinln ve liderliginin, etkili uygulamalara
ve STEM alanlarindaki vasifli is¢i potansiyeline bagh oldugu ortaya ¢cikmaktadir.

Bir llkede vasifli isgilerin vyetistirildigi en 6nemli egitim kurumlarinin basinda meslek liseleri
gelmektedir. Ulke kalkinmasinda énemli rol oynayan mesleki egitim kurumlarinin, toplumun ihtiyaci olan
say! ve nitelikte insan giict yetistirebilmesi icin egitimde verimliligin artirilmasi gerekmektedir (Erol,
2010). Bu baglamda meslek liselerinde gerceklestirilecek olan STEM egitimleri ¢ok 6nemli bir role
sahiptir. Genel olarak meslek lisesi 6grencilerinden, yalnizca kultlrel ve kisisel gelisimlerini destekleyen
egitimlerini tamamlamalari degil; bunun yani sira geleceklerini teminat altina almalari icin mesleki
egitimlerini en iyi seviyede tamamlamalari beklenmektedir (Eker, 2007). Meslek liseleri, STEM alanlari
gibi daha ¢ok beceri ve uygulama gerektiren dersler vasitasiyla, toplumun c¢alisan kesiminde ihtiyag
duyulan ara eleman ihtiyacini karsilayarak, égrencilerin erken yaslarda is deneyimi kazanmalarini ve is
hayatina atilmalarini amaglayan egitim kurumlaridir. Mesleki ve teknik egitim piyasanin gereklerine
yeterince karsilik veremiyorsa, bu kurumlardan ¢ikan bireyler piyasaya adapte olamiyorsa, kisinin ve de
tlkenin rekabet etme giicl zayiflar. Bu vaziyete engel olmanin yolu, mesleki ve teknik egitim kapsaminda
mesleklerin dogru bir sekilde analiz edilmesi, yeterliliklerin belirlenmesi, 6gretilecek olan igerigin ve bu
icerigin 0gretiminde kullanilacak yontem - tekniklerin ve degerlendirme araglarinin dogru sekilde
secilebilmesidir (Gomleksiz & Erten, 2010).

STEM egitimini, diger disiplin alanlarina kiyasla énemli ve segkin kilan 6zelliklerinden birisi de
uygulamali becerileri gelistirmesidir (Chang, Ku, Yu, Wu & Kuo 2015). Meslek liselerine entegre edilmis
bir STEM egitimi, nitelikli teknik insan yetistirmede hayati dneme sahiptir. igerisinde pratige dayali
uygulamalar iceren STEM alanlarini 6gretmede ise en uygun stratejilerin basinda proje tabanl 6grenme
(PJT) gelmektedir.

Literatiirde, PJT'yi, disiplinler arasi STEM konularini 6gretmek icin pedagojik bir cercevede ¢ok az bir
arastirma detayll olarak incelemistir. Aslinda, STEM 6gretim yaklasimlarinda savunulan 6grenme
deneyimlerinden ¢ogu, PJT'nin temel prensiplerine benzemektedir (Siew, Amir & Chong, 2015). Proje
tabanli STEM egitimi (STEM-PJT) hem zorlayici hem de motive edicidir. STEM-PJT egitimi, 6grencilerin
kompleks problemleri gzmelerine destek olan bir ydontemdir. Yine 6grencilerin elestirel, analitik ve daha
ist dizey dusinme becerilerini gelistirmelerini saglar. STEM-PJT, tim ogrencilere titizlik katarken,
isbirligini, akran iletisimini, problem ¢6zmeyi ve kendi kendine 6grenmeyi miumkin kilar (Capraro,
Capraro & Morgan, 2013). Bu baglamda STEM-PJT’ nin, meslek liseleri egitiminde kullanilabilecek
miikemmel bir ara¢ oldugu séylenebilir.

292



Mustafa CEViK — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 281-306

STEM-PJT Egitiminin Akademik Basariya Etkisi

PJT'nin oldukg¢a uzun bir geg¢misi vardir. Bu yaklasim filozof ve egitimci John Dewey tarafindan
okullara resmen tanitilmis, ardindan Kilpatrick, bu yaklagimin yayilmasina katkida bulunmustur (Warin,
Talbi, Kolski & Hoogstoel, 2016). Son yillarda birgok baglamda birbirini tamamlayici 6zellige sahip olan
PJT ve STEM egitiminin birlikte yeni bir yaklasim olarak kullanildigi gorilmektedir. STEM potansiyel
olarak yeni ve egitici olan, glicli bir yontemdir. Dizgln bir sekilde uygulandiginda, 6grencilerimizin
diinyayi nasil gormesi gerektigi konusunda ve sorunlari ¢6ziime ulastirma noktasinda onlarda biyik
farklar yaratabilir (Korganci et al. 2016). STEM-PJT egitimi ile ilgili olusturulan bir 6grenme ortami ise
STEM alanlarindaki 6nemli kavramlarin karmasikligini ¢ézmek i¢in 6nemlidir (Hickey, 2014). Yine bu
ortamdaki ©6gretmenler, kuglk gruplardaki ogrencilere belirli bir soruna yonelik cesitli ¢ézimler
gelistirmelerine, isbirligine dayali 6grenmeyi tegvik etmelerine, elestirel diisiinme ve iletisim becerilerini
giclendirmelerine yardimci olabilir (Hickey, 2014). Literatiir, fen temelli oyuncaklari tasarlamak ve
yapmak yoluyla uygulanacak STEM-PJT egitiminin, 6grencilere bilimi 6gretmesi ve 6grencilerde bilim
o6grenmeye yonelik heyecan ve motivasyon yaratmasi icin faydali bir pedagoji olabilecegini dnermektedir
(Siew, Amir & Chong, 2015). Bununla birlikte, 6gretmenlerin fen 6gretiminde STEM-PJT egitiminin
uygulanmasi ve uygulama hakkinda arastirma ihtiyaglarini belirten STEM-PJT egitimleri okullar igin hentiz
gelistirilmemistir. Yapilan bazi arastirmalarda, kavramlari konuyla bitiuinlestiren STEM —PJT'nin konulari,
Ogrencilerin gergek diinyadaki problemleri ¢ézmek igin bilgi ve becerilerini aktarmasina imkan
saglamistir (Fortus et al. 2005). Bu, birgok durumda Ust diizey matematiksel problem ¢o6zebilmeyi ve
bilimsel siire¢ becerilerinde puanlarin yikselmesini saglamistir (Satchwell & Loepp, 2002 ).

Alanyazin incelendiginde, STEM-PJT egitimi ile ilgili az da olsa, daha spesifik ¢alismalarin bulundugu
gorilmektedir (Lou, Tsai, Tseng & Shih, 2014). STEM-PJT'nin gesitli yeteneklerin gelistirilmesine katkida
bulundugu, liseli kiz 6grenciler i¢in STEM bilgi entegrasyonu sagladig ve proje temelli etkinliklerde hayal
guclind arttirabildigi tespit edilmistir.

STEM Egitiminin Mesleki ilgiye Etkisi

STEM egitiminin 6nemli oldugunu disinen egitimciler, 6grencilerin okullarda bilim ve matematik
egitimine teknoloji ve mihendislik kavramlarini eklemesinin sonucu olarak, STEM egitiminde ve
kariyerlerinde yiksek performans gostermeleri gerektigini savunmaktadir (Brown, Brown, Reardon &
Merrill, 2011).

Dort disiplini iginde barindiran STEM egitimi, bu alanlarin icerdigi kariyer mesleklerine yonelik ilgiyi
articl dzellige sahiptir. Ozellikle mihendislik ve egitim siireglerinin kombinasyonuyla, bu alanlardaki
kariyer tercihlerine talebi artirabilmesinin yaninda, STEM alanlarindaki becerilerini gelistirmeleri igin
yetenekli dgrencilerin erken yaslarda fark edilmesini de saglar (Koyunlu Unlii, Dékme & Unlii, 2016).
STEM egitimleri, ilkokul dilizeyinde ilgili faaliyetlerde bulunan 6grencilerin heyecanini artirir, fen ve
matematik derslerinde kendine glivenmelerini ve kendi kendilerine yetebilmelerini saglar; ayni zamanda
bu derslerdeki cikarlarini da yikseltir (Dejarnette, 2012). Bu istek ve heyecanin STEM egitimlerinin
verildigi her sinif diizeyinde olusmasi muhtemeldir.

Alanyazin incelendiginde 6zellikle bilim ve egitim kurumlari, STEM kariyerlerine olan ilginin ortaokul
doneminde gelismeye baslamasini 6nermektedir (Kier, Blanchard, Osborne & Albert, 2014). Bu
baglamda 6grencilerin STEM kariyerlerine ilgilerinin daha kiglk yaslardan baslanarak tespit edilmesi
olduk¢a 6nemlidir. Bu gorisiin yaninda lise ve dengi okullarda 6grenim gormekte olan 6grencilerin
branslasma o6ncesinde veya sonrasinda da STEM Kkariyerlerinin tespit edilip 6grencilere gerekli
rehberligin yapilmasi da 6nem arz etmektedir. Literatiirde yer alan ¢alismalar, bu gorisi desteklemekte
ve ayni zamanda ilkokuldan lise son sinifa kadar STEM ilgi alanlarinda genel bir disis oldugunu
belgelemektedir (VanLeuvan 2004; Wells, Sanchez & Attridge, 2007). Ancak Universiteye girmeden 6nce
ogrencilerin, STEM konularina ya da kariyerlere olan ilgisinin degisip degismedigini (ve ¢ogunlukla
geriledigini) gbsteren ¢ok az galisma bulunmaktadir (Fouad, Smith & Enoch, 1997; VanlLeuvan 2004).
Temel prensibi meslek edindirme olan meslek liselerindeki 6grencilerin STEM kariyerlerinin tespiti bu
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baglamda oldukca 6nemlidir. Ozellikle, STEM rol modellerini iceren miidahaleler, égrencilerin katilimini
arttirmada ve STEM'le 6grencilerin orta ve Ust duzey seviyedeki dogru algilamalarini olusturmada
oldukga etkili bulunmustur (Ashby Plant et al. 2009; Stout et al. 2011; Zeldin, Britner & Pajares, 2008).
Birgok arastirmaci, 6grencilerin STEM kariyerlerine hazirlikli olmalari igin bilim insanlarinin karsilastig
disiplinler arasi, tanimlanmamis problemleri yansitan pedagojik uygulamalara katilmalari gerektigini de
savunmaktadir (Anderson 2007; Clark & Ernst 2007; Marshall, Horton & Austin-Wade, 2007; Paige, Lloyd
& Chartres, 2008; Park-Rogers, Volkmann, & Abell, 2007). Dahasi, 6grencilerin motivasyonunu
destekleyen etkinliklerin, 6grenciler arasinda matematik ve fen bilimlerinin asil degerinin anlasildigini ve
bir STEM kariyer secimi olasiligini artirdigini géstermektedir.

Literatlirden de goriilecegi lUzere PJT uygulamalarinin, 6zellikle meslek lisesi 6grencilerine yonelik
olarak yapildigi calisma yok denecek kadar azdir. Ayni zamanda STEM-PJT uygulamalarinin meslek lisesi
ogrencilerin akademik basarilarina etkisini veya STEM kariyer alanlarina olan ilgisine etkisini konu olan
calismaya rastlanmamistir.  Bu baglamda c¢alismanin  amacini, meslek liselerinde STEM-PJT
uygulamalarinin 6grenci basarisini ne derecede etkiledigi ve bu uygulamalarin STEM kariyer alanlarina
etkisinin ne oldugu olusturmustur.

Yontem

Bu arastirmada, STEM egitiminin meslek lisesi 11. sinif 6grencilerinin akademik basarilarina ve STEM
mesleklerine yonelik ilgilerine etkisini tespit etmek amaciyla, deneme 6ncesi modellerden tek grup 6n
test - son test deseni kullanilmistir. Bu modelde seckisizlik ve eslestirme bulunmamaktadir. Modelin
simgesel gorinimi asagidaki gibidir ( Buyukoztiirk, Kilig-Cakmak, Akgiin, Karadeniz & Demirel, 2008):

Grup On test islem Son test
G 01 X 02

G, islem yapilan grubu; 01, deney grubundan alinan 6n 6l¢imi; X, deneysel islemi; O2 ise deney
grubundan alinan son 6lcimi gostermektedir (Bliylikoztiirk et al. 2008).

Calisma Grubu

Arastirmadaki calisma grubu Karaman ili Merkez Mesleki ve Teknik Lisesi’nden dahil olmustur.
Merkez Mesleki ve Teknik Lise ilin en buylk liselerinden biri olmasi ve ayrica STEM alanlarina uygun bir
¢ok programi biinyesinden barindirmasindan dolayi tercih edilmistir. Ozellikle ahsap teknolojileri bélimii
STEM etkinliklerinin gergeklestirilmesi icin elverisli atdlye ve techizata sahip bolimlerden birisi
olmasindan dolayi g¢alisma alani agisindan caziptir. Calisma grubu olarak 11. siniflarin tercih edilme
sebebi ise 6grencilerde branslasmanin yerlesmeye basladigi ve mesleki tercihlerin sekillenmeye basladigi
bir donem olmasi ¢alisma grubunun sekillenmesinde etkileyici olmustur. Bu baglamda 2016-2017 egitim
- 6gretim yilinin ilk doneminde Merkez Mesleki ve Teknik Lisesinin tek 11. siniflari olan ve 18 erkek
o6grenciden olusan mobilya bolimi 6grencileri ¢alisma grubunu olusturmustur. Katiimcilar arastirmaya
gonilla olarak dahil olmuslardir.

Arastirma Sorulari
Calisma kapsaminda asagidaki sorulara cevap aranmistir;

1) STEM-PJT egitiminin, meslek lisesi 6grencilerinin akademik basarilarina etkisi var midir?
2) STEM-PIT egitiminin, meslek lisesi 6grencilerinin STEM mesleklerine yonelik ilgisine etkisi var midir?

Veri Toplama Araglari

Arastirmada 2 ¢esit veri toplama araci kullanilmistir. Bunlardan biri arastirmaci tarafindan gelistirilen
“STEM Basari Testi”, ikincisi ise Kier vd. (2014) tarafindan gelistirilen; Koyunlu Unli vd. (2016) tarafindan
Tiirkceye uyarlanan “STEM Mesleki ilgi Olcegi”dir.
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STEM Basari Testi’nin gelistirilmesi: Arastirmada sirdirilebilir enerji kaynaklarinin sosyo-ekonomik
acidan 6nemi konusu ile ilgili basari testi hazirlanmistir. Olusturulan soru havuzundan segilen 20 soru
fen, teknoloji, miihendislik ve matematik alanlarini igermekte olup 4 bélimden olugmustur. STEM
kapsaminda yer alan fen ve matematik derslerinin sinif diizeyine uygunlugu dikkate alinarak sorular
gelistirilmistir. Hazirlanan basari testi, alaninda uzman 2 akademisyen, 2 uzman fen bilimleri, 1
matematik ve 1 mobilya 6gretmeni tarafindan degerlendirilmistir. Ogrencilerin seviyesine uygun
olmayan ve anlasilir olmayan 3 soru testten atilmistir. Sorular hazirlanirken Bloom taksonomisi dikkate
alinmis ve belirtke tablosu hazirlanmistir. Sorularin dagihmi Tablo 1’ de gosterildigi sekildedir.

Tablo 1.
Basari Testi Soru Belirtke Tablosu.

Bloom Taksonomisine Gore Kazanimlarin Dagilimi

[}

£
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Kazanim P 8 = & 3 8
Yenilenebilir enerji kaynaklarinin 3,4,10 1,11,12 6,9,15 8,13,16 7,14 2,17

sosyo- ekonomik agidan 6nemi

ilk etapta 17 soru olarak hazirlanan test, 151 &grenciye pilot olarak uygulanmis, ardindan madde
glvenirligi ve gecerligi test edilmis, SPSS 16.0 paket programi yardimiyla i¢ tutarliigi hesaplanmis;
madde ayirt etme glicii .30‘un altinda olan 3. ve 17. sorular testten gikarilip test 15 soruya indirilmistir.
Testin KR 20 glvenirlik katsayisi .60 iken testin madde gigliik indeksi .57, madde ayirt ediciligi ise .49
olarak bulunmustur. Kehoe (1995), 50’ye kadar maddeden olusan goktan se¢meli testler icin KR-20
guvenirlik katsayisinin .50; 50 maddenin Uzerindeki testler igin bu katsayinin .80 olmasi gerektigini
belirtmistir (Akt.Tan, Kayabasi & Erdogan, 2002). Bir maddenin gligliik diizeyinin .30 ile .80 arasinda
olmasl, yani testi yapanlarin % 30.00-80.00°i tarafindan dogru cevaplandiriimasi gerekmektedir (Tan,
2006).

STEM Mesleki ilgi Olgegi: Arastirmada &grencilerin STEM alanlarina olan mesleki ilgilerini 6lgmek
amaciyla STEM Mesleki ilgi Olgegi uygulanmistir. Kier ve digerleri, (2014) tarafindan gelistirilen ve
Koyunlu Unlii vd. (2016) tarafindan Tiirkge’ye adapte edilen 5’li Likert tarzinda 40 maddeden olusan
dlgek uygulanmistir. Olgek icin yeniden gegerlik ve giivenirlik calismalari yapilmistir. Hesaplamalar icin
SPSS 16.0 programi kullanilmistir. Olcek 165 meslek lisesi dgrencisine uygulanmistir. Olgegin Kaiser-
Meyer-Olkin (KMO) degeri.86, Barlett Testi anlamlilik degeri ise .00 oldugu tespit edilmistir. Olgegin
tamaminin varyansin %59.00’unu agiklayan 4 faktore sahip oldugu bulunmustur. Bu alt faktorler fen,
teknoloji, miihendislik ve matematik alanlaridir. Olgegin fen alt boyutu icin giivenirlik katsayi (Cronbach
alpha degeri) a= .90, teknoloji alt boyutu icin a= .89, mihendislik alt boyutu igin a= .92 ve matematik alt
boyutu igin a= .90 olarak hesaplanmistir. Olgegin genel icin o = .92 olarak tespit edilmistir. Olgek igin
gerekli izinler alinmistir. Olcek, calisma grubuna arastirma 6ncesinde ve sonrasinda uygulanmistir.
Olgekteki olumlu maddeler “Kesinlikle Katiliyorum” kategorisinden baslayarak sirayla 5, 4, 3, 2, 1 olarak,
olumsuz maddeler ise “Kesinlikle Katilmiyorum” kategorisinden baslayarak 5, 4, 3, 2, 1 olarak
puanlanmistir. Olcekteki yer alan puanlar, 1.00 ile 5.00 arasinda olmasindan dolayi, elde edilen puanlar
5.00’e yaklastikga tutum diizeyinin ylksek, 1.00’e yaklastik¢a ise diisiik oldugu kabul edilmistir. Herhangi
bir katilimci tarafindan isaretlenen ciimlelerin madde puanlarinin toplamini, isaretlenen ciimle sayisina
bolerek elde edilecek olan puan, 6grencilerin STEM mesleklerine yonelik ilgileri hakkinda arastirmacilara
fikir verebilecektir (Turgut & Baykul, 1992). Dolayisiyla STEM mesleklerine yénelik ilgi 6l¢ceginden 2.60
puan altinda alinan puan olumsuz ilgiye, 2.60 ve Ustlinde alinan puan ise pozitif ilgiye isaret etmektedir
(Tablo 2).
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Tablo 2.

Olcek Maddeleri ile Puan Araliklari.
Likert Maddeler Puan Puan Araligi
Kesinlikle Katiliyorum 5.00 4.20-5.00
Katiliyorum 4.00 3.40-4.19
Kararsizim 3.00 2.60-3.39
Katilmiyorum 2.00 1.80-2.59
Kesinlikle Katilmiyorum 1.00 1.00-1.79

(Oztaban & Satici, 2015)

Dolayisiyla STEM mesleklerine yonelik ilgi 6lceginden 2.60 puan altinda alinan puan olumsuz ilgiye,
2.60 ve Ustlinde alinan puan ise pozitif ilgiye isaret etmektedir.

Verilerin Analizi

Calisma grubunun, STEM-PJT egitimi uygulamasindan 6nceki akademik basarilari ve STEM mesleki
ilgileri ile STEM-PJT uygulamasi sonrasi elde edilen akademik basarilari ve STEM mesleki ilgileri arasinda
anlamli bir farkin olup olmadigini belirleyecek iliskili 6lglimler igin Wilcoxon isaretli Siralar Testi ile
anlamhlik diizeylerine, standart sapmalarina ve ortalamalarina bakilmistir (Tablo 2 ve Tablo 3). Verilerin
oncelikle normal dagilip dagilmadigini belirlemek icin normallik testi uygulanmistir. Her bir alt boyut igin
normallik testi sonuclari Tablo 3’te verilmistir.

Tablo 3.
Normallik Testi.
Kolmogorov-Smirnov Shapiro-Wilk

Alt Boyutlar Statistic df Sig. Statistic df Sig.
Fen .08 18 .00 .97 18 .00
Matematik A1 18 .00 .96 18 .00
Teknoloji A1 18 .00 .97 18 .00
Muhendislik 12 18 .00 .93 18 .00

Tablo 3 incelendiginde, 6lgegin dort alt boyutun puanlarina gére normallik testi sonuglarinin normal
dagilm gostermedigi gorilmektedir (p<.05). p<.05 olmasi durumunda ise ilgili degiskenin normal
dagihmdan gelmedigi soylenir. Bu baglamda o6lgegin analizinde parametre disi (non-parametric)
analizlerin kullanilmasina karar verilmistir.

STEM-PJT Egitimlerinin Gelisim Siireci ve Uygulanmasi: Calisma kapsaminda, STEM galismalarinin
asamalarini kisaca Ozetleyecek olursak; oncelikle STEM-PJT, meslek lisesi mobilya bolimiinde, mesleki
gelisim dersinin ¢evre koruma temasinda hangi konuda verilecegine mobilya bolimi 6gretmenleri,
dgrenciler ve arastirmaci birlikte karar vermislerdir. Ozellikle 6grencilerin ilgisini cekecegi diisiiniilen bir
konu ile ilgili STEM-PJT egitimi yapilmasina karar verilmistir. Egitimciler, 6grencilerin ilgisini ¢eken
projelerin, Ogrencilerin projelerdeki motivasyonunda fark yarattigini belirtmistir (Amir, 2014;
Kangas, 2010; Meyer, 2012; Resnick, Berg & Eisenberg, 2000). Yapilan beyin firtinasi sonucunda
verilecek egitime iliskin bir ders plani olusturulmustur:

Dersin Adi: Mesleki Gelisim Dersi
Dersin Konusu: Cevre Koruma

STEM Kazanim 1: Surdurilebilir enerji kaynaklarinin sosyo ekonomik agidan 6nemini kavrar.

296



Mustafa CEViK — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 281-306

STEM Kazanim 2: Ogrenciler, 6grendikleri bilgileri verilen gesitli durumlara entegre eder.

STEM Kazanim 3: Yenilenebilir enerji kaynaklariyla ilgili 6grendigi bilgilerden yola ¢ikarak kendi
alanini da kapsayan bir Griin meydana getirir.

Materyal: Yenilenebilir enerji kaynaklarindan biri olan riizgar enerjisinden, elektrik retebilen bir yel
degirmeni tasarimina karar verilmistir. Yapiimasi planlanan bu galisma Ust diizey materyaller olmayan
arag - gereglerle gergeklestirilmistir. Literatlire bakildiginda STEM-PJT igin Ust dlizey materyallere ihtiyag
olmadigi, STEM-PJT nin basit arag-gereclerle ve oyuncaklarla gergeklestirilebilecegi vurgulanmaktadir
(Amir & Subramaniam, 2006; 2007; 2014; Subramaniam & Ning, 2004; Zubrowski, 2002).

Olusturulan ders plani kapsaminda yapilacak proje tabanli egitim ile ilgili bir calisma takvimi
olusturulmustur. Hazirlanan takvimin dogrultusunda yapilacak etkinlikler ve is paylasimlari netlestirilerek
adim adim projeye gegilmistir. Konusu ve zamanlamasi hesaplanan STEM uygulama siirecinde
ogrencilerden, rastgele segilen en az 4 kisiden olusan, 4 farkl proje grubu olusturulmustur. Proje
gruplarinda su faaliyetler gerceklestirilmistir:

1. STEM akademik basari testi ve STEM Mesleki ilgi Olcegi 6n test olarak bitiin gruplara
uygulanmistir.
2. Konuile ilgili arastirmacidan ve mobilya 6gretmenlerinden 6n bilgi almislardir (Sekil 1).

-7

Sekil 1. Ogrenciler &n bilgiler alirken.

3. Konu ile ilgili literatiir taramasi yapmislardir.

4. Malzemeler temin edilmis, 1. hafta arastirmaci tarafindan yapilan 6n test uygulamalarindan sonra
STEM ile ilgili bilgilendirme sunumlari yapilmis ve katilimcilara cesitli gérevler verilmistir.

5. 2. hafta yenilenebilir enerji kaynaklari hakkinda bilgilendirme yapiimistir. Bu bilgilendirmede
venilenebilir enerji kaynaklarinin sosyo ekonomik agidan onemi ve bu kaynaklarin gilnlik
yasantimizda kullanilabilir hale getirilmesinde 6zellikle -rlizgar enerijisi- STEM yaklagiminin 6nemine
vurgu yapilmistir.

6. 2. Hafta bilgilendirmeden sonra STEM-PJT c¢alismalarina her bir grup kendi masalarinda
baslamislardir (Sekil 2).

7. 3. hafta arastirmaci ve 6gretmen rehberliginde ¢alismalar devam etmis zaman zaman konu ile ilgili
yer yer hatirlatmalar yapilmistir. Gruplara STEM-PJT egitimi kapsaminda riizgar giillerinin teknolojisi
anlatilmis, dinamo ve jeneratoriin c¢alisma prensiplerinden bahsedilmis, yenilenebilir enerji
miihendisligi hakkinda bilgilendiriimelerde bulunulmus ve riizgar glillinlin bir tam dénmesinden
elde edilecek elektrik akim miktarinin hesaplamalari kavratiimistir.
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Sekil 2. STEM proje gruplari galisirken.

8. 4. Hafta tamamlanan projelerin sinifta sunumlari yapilmistir (Sekil 3).

Sekil 3. Proje Girinin sunumu.

9. 5.hafta son testler uygulanmis ve calisma sonuglandiriimistir (Sekil 4).

R LAY I
et

Sekil 4. Proje Tabanh STEM drinda.
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Bulgular

Bu bélimde, galismanin amaglari dogrultusunda elde edilen bulgulara ve yorumlara yer verilmistir.

Calisma Grubunun Basan Testi Puanlarina iliskin Bulgular

Bu bolimde g¢alisma grubunun uygulama 6ncesi ve sonrasinda basari testinden aldiklari puanlarin
ortalamalari ve standart sapmalari Tablo 4’te gosterilmistir.

Tablo 4.
Calisma Grubunun Basari Testi, On Test- Son Test Ortalama ve Standart Sapmalari.
N Ortalama Standart Sapma
On Test 18 51.76 12.22
Son Test 18 62.23 17.84

STEM-PJT uygulamasi sonucunda ogrencilerin basari testlerinin puan ortalamalarinda yiikselme
meydana gelmistir (51.76 < 62.23). STEM-PJT uygulamasinin gergeklestirildigi ¢alisma grubunun on test -
son test basari puanlarina iliskin Wilcoxon isaretli siralar testinin degerleri Tablo 5’ te gosterilmistir.

Tablo 5.

Calisma Grubu On-Test ve Son-Test Basari Puanlarina iliskin Wilcoxon isaretli Siralar Testi Sonuglari.
On test - Son test N Sira Ortalamalari  Sira Toplamlarn n2 d z p
Pozitif Sira 14 9.79 137 07 53 -225 .02*
Negatif Sira 4 8.50 34
Esit 0

*p<.05

Tablo 5’te ¢alisma grubu 6grencilerinin uygulama sonrasinda 6n-test ve son-test puanlari arasindaki
farkin son test lehine anlamh oldugu gorilmektedir [z=2.25, p<.05 , n2= .71, d=.53]. Uygulamanin etki
degerine (Cohen) bakildiginda d=.53 iken eta karesinin r]2= .07 oldugu goérilmektedir. Cohen’e (1988)
gore d<.20 degerleri kigik, .20<d<.80 degerleri orta ve d>.80 degerleri ise bliyik etki boyutunu ortaya
koymaktadir. Etki bUyiklGgi bagimsiz degiskenin ya da faktoriin bagimh degiskendeki toplam varyansin
ne kadarini acgikladigini gosterir ve .00 ile 1.00 arasinda degisir. .01, .06, .14 diizeyindeki r]2 degerleri
siraslyla “kiclk”, “orta” ve “genis” etki blylklGgl olarak yorumlanir (Cohen, 1988; Pallant, 2005,
Blylkozturk, 2008). Buradan c¢alismada uygulanan STEM yaklasiminin orta dizeyde bir etkiye sahip
oldugu soylenebilir.

Calisma Grubunun STEM Mesleki ilgi Ol¢egi Tutum Puanlarina iliskin Bulgular

Bu bolimde c¢alisma grubuna, 6n-test ve son-test seklinde uygulanan STEM mesleki ilgi Olgegini
olusturan her bir disiplin i¢in aldiklari puanlarin ortalamalari verilmistir. Yine 6lcek icindeki her bir
disiplinin kendi icindeki anlamliliklarina Wilcoxon isaretli siralar testi ile bakilmistir (Tablo 6).

Tablo 6.
STEM Mesleki ilgi Olcedi Béliimlerinin On-Test ve Son-Test Puan Ortalamalari.
Genel ilgi Puan
N Fen Teknoloji Mihendislik Matematik Ortalama Ortalamasi
On Test 18 35.22 37.77 32.16 24.77 124.50 3.11
Son Test 18 30.44 39.33 39.3 30.88 143.83 3.59

Tablo 6’da STEM mesleki ilgi 6lgegini olusturan alanlarin 6n test-son test puan ortalamalar
verilmistir. Mesleki ilgi testinin, fen alani haricindeki diger alanlarda son test lehine bir artis gosterdigi
gorilmektedir. Genel ortalamaya bakildiginda da son test lehine artis oldugu soylenebilir. Tablodan
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gorildugu Gzere STEM-PJT uygulama oncesi STEM kariyer ilgi 6lcegi puan ortalamasi 3.11°dir (124.50 /
40). Yani o6lcegin geneline yonelik katilimcilarin puan ortalamasi >2.60 oldugu igin ilgi olumlu yéndedir.
STEM-PJT uygulama sonrasi STEM kariyer ilgi 6lgegi puan ortalamasi 3.59’dur (143.83 / 40). Yani 6lgegin
geneline yonelik katilimcilarin puan ortalamasi >2.60 oldugu igin ilgi olumlu yonde olup 6n teste gore
artis olmustur.

Tablo 7.
STEM Mesleki ilgi Olgegi Alanlar ve Genel Bazda On-Test ve Son-Test Puanlarina lliskin Wilcoxon isaretli
Siralar Testi Sonuglari.

N Sira Ortalamasi SiraToplami  n2 d z p
Fen (On-Son Test)
Negatif Sira 6 6.83 10 .08 .45 -1.94 .05
Pozitif Sira 12 10.83 41
Esit
Teknoloji
Negatif Sira 6 9.83 59 .07 .19 -.82 .40
Pozitif Sira 12 8.55 94
Esit
Miihendislik
Negatif Sira 4 9.50 38 .08 .47  -2.00 .03*
Pozitif Sira 14 9.50 133
Esit
Matematik
Negatif Sira 7 7.43 52 .06 34 -1.46 .14
Pozitif Sira 11 10.82 119
Esit
Olgek Geneli
Negatif Sira 7 6.17 43 .08 .43 -1.85 .06
Pozitif Sira 11 11.64 128
Esit
*p<.05

Tablo 7’de gorildugi tzere STEM Mesleki ilgi Olgeginin 4 bdlimi arasinda dn-test ve son-test
uygulamalari sonucu fen, matematik ve teknoloji alanlarina yonelik anlamhlik bulunamazken,
mihendislik alanina yoénelik anlamlilk bulunmustur. STEM yaklasiminin STEM disiplinlerine olan etki
degerine (Cohen) bakildiginda fen igin d=.45 iken eta karesi n2= .07, teknoloji disiplini icin d=.19 iken eta
karesi n2= .07, mihendislik disiplini icin d=.47 iken eta karesi r]2= .08, matematik disiplini i¢cin d=.30 iken
eta karesi r]2= .06 ve olcegin geneli icin d=.43 iken eta karesi r]2= .08, oldugu goérilmektedir. Buradan
STEM yaklasiminin STEM disiplinleri icerisinden en Cohen etki degeri en yiksek olan mihendislik disiplini
olup orta seviyede etki blytkligine sahiptir (d=.47). Yine STEM yaklasiminin miihendislik disiplininde
genis bir etki biylklugine sahip oldugu séylenebilir(n2= .08) Olgegin genelinde ise STEM yaklasimi orta
seviyede bir etkiye sahip(d=.43) ve etki buyiklugi genigtir(n2= .08).

Tartisma, Sonug ve Oneriler

Calismada STEM-PJT egitimi uygulamasinin meslek lisesi 9. sinif 6grencilerinin akademik basarilarina
ve STEM alani mesleki ilgilerine etkisi arastirilmistir. Bu kapsamda, arastirmanin amaglari 1siginda su
sonuglara ulasiimistir:
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Arastirma kapsaminda aranan “STEM-PJT egitiminin meslek lisesi 6grencilerinin akademik
basarilarina etkisi var midir?” sorusu dogrultusunda, yapilan g¢alisma ile STEM-PJT yaklasimin meslek
lisesi 6grencilerinin akademik basarilarina pozitif yonde etkisinin oldugu sdylenebilir. Bu sonug Karagalli
ve Korur (2014); Lou, Tsai, Tseng ve Shih (2014); Rabitoy, Hoffman ve Person’in (2015) ve Robinson,
Dailey, Hughes ve Cotabish (2014) yaptiklari calismalarda, STEM-PJT’ nin 6grencilerin akademik basarisini
arttirdigi sonucu ile ortismektedir. Calismada, egitimde kullanilan yeni bir trend olan STEM-PJT
uygulamasinin, alanyazinda STEM-PJT’nin akademik basariyi arttirdigi sonucu ile paralellik gosteren
bircok calismayla karsilasmak miimkiindiir (Bennett, Lubben & Hogarth, 2007; Bybee, 2010; Ceylan,
2014; Ceylan & Ozdilek, 2015; Irkicatal, 2016; Means, Wang, Young, Peters & Lynch, 2016; Yamak, Bulut
& Dindar, 2014; Yildirim & Altun, 2015). Bu ¢alismayi 6zgiin kilan ve en 6nemli kisim olan husus, meslek
lisesi 6grencilerine yonelik STEM-PJT calismasi alanyazinda Chang vd.’in (2015) yaptiklari ¢alisma ile de
ortlisen sonuglara sahip olmasidir.

Arastirma kapsaminda aranan STEM-PJT egitiminin meslek lisesi 6grencilerinin STEM mesleklerine
yonelik ilgisine etkisi var midir?” sorusu dogrultusunda, gergeklestirilen ¢calismanin sonucunda STEM-PJT
calismasi ile 6grencilerin STEM alani kariyerlerine yonelik ilgilerinde genel bir artisa neden oldugu, bu
artisin 6zellikle mihendislik alaninda anlamli derecede gergeklestigi, teknoloji ve matematik alanlarinda
onemli sayilabilecek artis gozlense de anlamli diizeyde olmadigi, fen alaninda ise azalmanin meydana
geldigi, bu mesleki ilgi alanlar igerisinde ise en az artisin matematik alaninda oldugu saptanmistir.
Ozellikle teknoloji ve miihendislik alanindaki artisin &grencilerin branslar ile i¢c ice olmasindan
kaynaklanabilecegi dlstnilmektedir. Matematikteki artisin az olmasi ise 6grencilerin genel olarak
matematige olan ilgilerinin disik oldugu ve sevmedikleri bir ders olmasindan kaynaklandigi séylenebilir
(Yavuz, Giilmez & Ozkaral, 2016; Yavuz Mumcu, Mumcu & Cansiz Aktas, 2012). Fen disiplinindeki diisis
ise 10. siniftan itibaren fen derslerine iliskin herhangi bir egitim almamis olmalarina, dolayisiyla fen
alanindan uzaklagmalarina neden olmasina baglanabilir. Ancak gergeklestirilen STEM yaklasiminin genel
olarak mesleki STEM kariyerlerine pozitif yonde katkisinin oldugu soylenebilir. Alanyazinda Reiss ve
Mujtaba (2017) STEM derslerine kariyer egitiminin entegre edilmesinin 6nemini vurguladiklari
calismanin sonucu ile ortismektedir. Yine Franz-Odendaal, Blotnicky, French ve Joy (2016) yaptiklari
calismada, 6grencilerin STEM faaliyetlerine katilimlarinin, STEM alani kariyerlerine ilgilerini pozitif yonde
oldukga etkiledigini vurgulamislaridir. Bu arastirmanin sonucu da c¢alismamizda ulastigimiz tespitleri
destekler niteliktedir.

Calismada gergeklestirilen STEM-PJT calismasinin, tek gruplu yerine kontrol gruplu deneysel bir
calisma seklinde gergeklestiriimesi, galismanin bilimsel giiciini artiracaktir. Yine galismada kullanilan
proje tabanli 6grenme yontemi yerine farkli yontemlerle STEM egitimi, meslek lisesi 6grencilerine
yonelik gerceklestirilebilir. Ayrica ¢alismada kullanilan STEM-PJT egitimi, farkli seviyedeki farkli hedef
gruplarina yonelik de gerceklestirilebilir. Calisma grubu olarak meslek lisesi 11. sinif 6grencilerinin
verine, ileride vyapilacak c¢alismalarda, daha alt siniflardaki 0Ogrencilerle de c¢alisma grubu
gerceklestirilebilir. Alt siniflardaki 6grencilerin, STEM mesleki ilgilerinin tespitine yonelik calismalar
ogrencilerin mesleklerini segmede ve onlari dogru mesleklere yonlendirmede daha etkili olabilir. Yildirim
ve Altun’un (2015) belirttigi gibi okullarimizin 6zellikle meslek liseleri ve diger liselerimizin STEM egitimi
odakli bir 6gretim programina acilen ihtiyaci bulunmaktadir. Buna yonelik galismalara hiz verilmeli,
ozellikle meslek liselerine 6zgi hazirlanacak STEM-PJT tabanli bir 6gretim programi, 21. yy. becerilerine
sahip teknik elemanlarin, mihendislerin ve fen bilimcilerinin yetismesini saglayacaktir.
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Introduction

Educational philosophies assess all approaches and practices relating to education by considering
them with an integrative point of view (Erden, 1998) and guide target/achievement, content, education
and test states of teaching programs (Sonmez, 2005) and educational policies and practices
(Buyukduvenci, 1987). Educational philosophy plays an effective role in many fields including
determining achievements, arranging content, starting educational methods and techniques, selecting
measurement-assessment tools, assessing programs and discipline models employed by teachers.
Demirel (2012) stated that philosophy “occupies quite important place in program development
activities also because it represents a school’s mentality, views and beliefs; and it influences the target
and the content”. Wiles and Bondi (2007) explained educational philosophies in five forms. These are
perennialism, essentialism, progressivism, existentialism and reconstructionism. Perennialism, and
essentialism are generally known as traditional educational philosophies while reconstructionism,
progressivism and existentialism are generally known as contemporary educational philosophies (Cetin,
Ilhan & Arslan, 2012).

Perennialism is based on idealism and realism philosophies. According to this movement, education
"must shape the individual according to universal qualifications. Human nature and moral principles do
not vary. Then, human being must be raised according to these invariable moral principles." (Arslanoglu,
2012). Essentialism has been influenced by idealism and realism movements. Essentialism is teacher-
centered. Teacher is the only authority in the class and he has the right to resort to punishment when
required (Altinkurt, Yilmaz & Oguz, 2012: Sonmez, 2005). Progressivism has been developed based on
pragmatism. It is student-centered. It advocates that student-centered methods and techniques must be
used in teaching-learning settings. According to this movement, school is not preparation for life but it is
life itself (Ergun, 2014; Kazu, 2007). The educational philosophy movement of reconstructionism
completes progressivism movement. The most important point that makes it distinguishable from other
educational philosophies is the fact that it aims to reconstruct the society. According to this movement,
education "is not only feeder or creator of social order or a tool for change but also a tool for balance.
According to the reconstructionism movement, education reconstructs the society to cope with cultural
crisis" (Terzi, 2008). According to existentialism philosophy, stimulators that might concentrate the
student’s attention must be sought in a teaching-learning setting and must be offered in the educational
setting. The student must select his experiences by himself and arrange his teaching-learning setting
according to these experiences while he is held responsible for consequences caused by this
arrangement (Ergun, 2014; Sonmez, 2005).

The concept of teaching-learning conception represents the ways and methods adopted by teachers
in arranging teaching-learning settings (Chan & Elliot, 2004). According to Chan (2003), teaching-learning
conception is beliefs of teachers about educational activities that they put into practice in the class.
Teaching-learning conception in educational sciences has varied between periods during the historical
process. Schunk (2008) has mentioned two different teaching-learning conceptions that are opposite to
each other during this process: Traditional teaching-learning conception that puts the teacher in the
center and constructive one that places the student in the center (Aypay, 2011; Bas, 2015; Chen & Elliot,
2004; Oguz, 2011; Schunk, 2008).

In case of traditional teaching-learning conception, the teacher is the only authority transferring
information while the student is considered as a passive information receiver (Brooks & Brooks, 1999).
On the other hand, according to the constructivist teaching-learning conception, the teacher’s mission is
not transfer of information. Instead he must provide guidance to the student. In case of a traditional
teaching-learning setting, teacher-centered activities are arranged while students listen to the teacher
and write down what they have heard. The teacher mostly uses the lecture method and question-
answer technique, which are from traditional approaches (Barnier, 2005; Cheng, Chan, Tang & Cheng,
2009; Gunes, 2016). On the other hand, in a constructive teaching-learning setting, student-centered
activities are arranged. The teacher assumes a different role in constructivist learning settings. In such
setting including rich learning activities, the teacher is not the invariable and only resource of
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information. The teacher stimulates his students to seek the information and to search alternative
information resources. While he does so, he encourages them whenever they need, motivates them to
use different tools, for team works, stimulates and supports them and appreciates their achievements.
He establishes a two-way communication with them (Plourde & Alawiye, 2003). It may be said that
traditional teaching-learning conception is supported by essentialism and perennialism educational
philosophies, which are teacher-centered in general, while the constructivist teaching-learning
conception is driven by the educational philosophies of progressivism, reconstructionism and
existentialism, which consider the student as the dominant subject in general.

When the relevant literature is reviewed, it is seen that certain studies have been conducted by
evaluating educational philosophies adopted by prospective teachers (Alkin-Sahin, Tunca & Ulubey,
2014; Aybek & Aslan, 2016; Bicer, Er & Ozel, 2013; Cakmak, Bulut & Taskiran, 2016; Cetin, llhan &
Arslan, 2012; Celik & Orcan, 2016; Duman, 2008; Duman & Ulubey, 2008) and their teaching-learning
conceptions (Aypay, 2011; Bas & Beyhan, 2013; Chai & Khine, 2008; Oguz, 2011) separately. However,
no study has been observed investigating the relation between educational philosophies adopted by
prospective teachers and their teaching-learning conceptions. This has been seen as a lack by the
researcher and the present study has been decided to be conducted. It is believed that this study will
help discovering the relation between educational philosophies adopted by prospective teachers and
their teaching-learning conceptions. It is believed that the present study will produce a feedback for
teaching departments’ programs by discovering whether the activities to be employed by prospective
teachers in the class in the future are based on traditional approach or contemporary approach.
Accordingly, it is expected that the present study shall contribute to the relevant literature.

Basic objective of the present study is to investigate the relation between educational philosophies
adopted by prospective teachers and their teaching-learning conceptions. The following questions are
attempted to be answered in the study based on this generic objective:

1. What is the level of educational philosophies adopted by prospective teachers and their teaching-
learning conceptions?

2. Is there a significant relation between educational philosophies adopted by prospective teachers
and their teaching-learning conceptions?

3. Is there a predicting relation between educational philosophies adopted by prospective teachers
and their constructive teaching-learning conceptions?

4. Is there a predictor relation between educational philosophies adopted by prospective teachers
and their traditional teaching-learning conceptions?

Method

Model of the Research

In the study, relational screening model was used. Karakaya (2012) described relational screening
model as “researches conducted to describe the relation between minimum two variables in which the
relations are analyzed thoroughly”. Tekbiyik (2014) reported that relational screening model provides an
opportunity for explaining relations between variables and for predicting the results. Under the scope of
the study, it was investigated which kind of relation exists between educational philosophies adopted by
prospective teachers and their teaching-learning conceptions and whether or not sub-dimensions of the
scale of philosophic preference assessment predict their teaching-learning conceptions.

Population and Sampling

Population of the study consists of prospective teachers studying in teaching department of
Cukurova University during fall term of 2016-2017 academic year. Sampling of the research consists of
431 prospective teachers studying in divisions of elementary school teaching, science, social studies,
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Turkish, preschool, English, psychological consultancy and guidance and computer teaching picked
through the method of simple random sampling. According to this method of sampling, each subject of
the study must have equal chance to be included in the study (Fraenkel, Wallen & Hyun, 2014). Because
prospective teachers were included in the study based on the equal chance, the simple random
sampling method was employed. 287 of the prospective teachers were female while 144 of them were
male.

Data Collection Tools

Two types of data collection tool were used in the study. These are:

The Scale of Philosophic Preference Assessment (SPPA): The scale of philosophic preference
assessment developed by Cetin, llhan and Arslan (2012) was used in the study. The scale had been
applied previously to 310 prospective teachers studying in teaching department in the academic year of
2011-2012. Exploratory Factor Analysis (AFA) was conducted by the researchers to prove construct
validity of the scale. It was determined in the Exploratory Factor Analysis that the scale is consists of two
factors and it explains 35.68% of the total variance (Cetin, Ilhan & Arslan, 2012). According to results of
the conducted analysis, the first factor including reconstructionism and progressivism educational
philosophies that are among contemporary educational philosophies consisted of 17 items and
explained 22.91% of the total variance. The researchers determined that factor loads belonging to the
items of the first factor varied between .34 and .76. On the other hand, it was determined that the
second factor including essentialism and perennialism educational philosophies that are among
traditional educational philosophies consisted of 22 items and explained 12.77% of the total variance.
The researchers determined that factor loads belonging to the items of the second factor varied
between .34 and .69 (Cetin, llhan & Arslan, 2012). The researchers used the term of "Traditional
Educational Philosophy (GEF)" for the items including essentialism and perennialism educational
philosophies while they used the term of "Contemporary Educational Philosophy (CEF)" for those
including reconstructionism and progressivism educational philosophies. The items of "Teacher must
transfer essential cultural values to students" and "In education, there is no need considering individual
differences" may be examples for GEF while the items of “educational programs must include situations
that might be encountered in real life” and "Object of education must be teaching values like
cooperation and democratic lifestyle" may represent CEF items (Cetin, Ilhan & Arslan, 2012). In this scale
developed by Cetin, llhan and Arslan (2012), to check reliability of the scale, internal consistency
coefficient and split-half testing were used. Internal consistency coefficients of the scale were found as
.90 for the first factor and .86 for the second factor. According to the split-half testing, it was found as
.85 for the first factor and as .84 for the second factor (Cetin, Ilhan & Arslan, 2012). The scale was
designed in the form of 5-point Likert.

The Scale for Teaching-Learning Conceptions: In the present study, “The scale for teaching-learning
conceptions” adapted to Turkish by Aypay (2011) was used. 341 teaching students were included in the
study. The scale was analyzed through the confirmatory factor analysis during its adaptation. According
to the results from the analysis (AGFI=.91; GFI=.93; RMSEA=.54; RMR=.50), the scale has an acceptable
fit indices. The first sub-dimension that is described as constructive teaching-learning conception
consists of 12 items like "What learning means is that students have plenty of opportunities to discover,
discuss and to express their opinions" while the second sub-dimension that is described as traditional
teaching-learning conception consists of 18 items like "Traditional lecturing is the best method for
learning because it includes more information". General internal consistency coefficient for the scale
was found as .84. On the other hand, based on the sub-dimensions, internal consistency coefficient for
the first sub-dimension was found as .88 and .83 for the second sub-dimension (Aypay, 2011). The scale
was designed in the form of 5-point Likert.
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Both scales were used in the present study after the required consents were obtained. Cronbach
Alpha coefficient was found as .80 for the scale of philosophic preference assessment and the teaching-
learning conceptions’ scale. Accordingly, it may be said that both of the scales are reliable (Fraenkel,
Wallen & Hyun, 2014).

Data Analysis

A statistics software package was used in analyzing data during the study. To begin with, it was
checked if the data meet the required conditions allowing parametric analyses of the data to be
conducted. First of all, normal distribution of the data was studied. It was found that the scale of
philosophic preference assessment shows normal distribution in Kolmogorov Smirnov test (KSW=.04,
p>.50); however, the teaching-learning conceptions’ scale does not show normal distribution (KSW=.06,
p<.50). Ho (2006) and Secer (2015) propose that coefficients of skewness and kurtosis, Q-Q and
histogram graphics of data should be investigated to see if they show normal distributions. The
investigations conducted indicate that the data show a normal distribution. Pearson product moment
correlation analysis was used in the study to determine the relation the relation between educational
philosophies adopted by prospective teachers and their teaching-learning conceptions’ scales. Green
and Salkind (2013) reported that normal distribution must be ensured and data pairs must be selected
by unbiased assignment in the population and the variables accounting for data pairs must be
independent from each other to apply the correlation analysis. Because normal distribution was ensured
and continuous variables independent from each other were used in this study, Pearson product
moment correlation analysis was used. In the study, Multi Linear Regression Analysis (MLRA) was used
in the study. It was checked if certain assumptions were met to conduct MLRA. To conduct MLRA, the
sampling must be in adequate number. Pallant (2005) reported that at least 40 subjects are required for
each predicting variable to conduct MLRA. It was determined that more than 40 subjects were available
for each of dimensions of the educational philosophies’ scale. There must not multi linear relation for
MLRA (Field, 2009). In this study, it was determined that there is a relation between the scale of the
philosophy adopted by the prospective teachers and the scale for teaching-learning conceptions at
moderate level. It was reported that normality must be ensured and there must not end values to
conduct MLRA (Secer, 2015). As mentioned above, single-variable normality was ensured in the study.
Mahalanobis distance values were used to check if multi-variable normality assumption was ensured
(Pallant, 2005). Mahalanobis values were examined in this study and no end value exceeding the given
value was observed. Furthermore, descriptive statistics was employed in the study. Point ranges relating
to the scales are: "Certainly disagree 1.00 — 1.80, Disagree 1.81 — 2.60, Agree in part 2.61 — 3.40, Agree
3.41 - 4.20, Absolutely agree 4.21 —5.00."

Results

This part of the article includes findings about agreement levels of the prospective teachers with the
scale of the educational philosophy adopted by them and the scale of teaching-learning conceptions,
whether or not there is a significant relation between educational philosophies adopted by prospective
teachers and their teaching-learning conceptions and whether or not dimensions of the philosophy
adopted by them predict their teaching-learning conceptions.

Based on the first sub-problem of the study, Table 1 shows agreement levels of the prospective
teachers with the scale of the educational philosophy adopted by them and the scale of teaching-
learning conceptions as well as the sub-dimensions. According to Table 1, the prospective teachers said
“Agree” with the philosophical preference evaluation scale’s contemporary educational philosophy sub-
dimension (x=3.43); “Agree in part” with the traditional education sub-dimension (xX=2.85); “Agree”
with the teaching-learning scale’s constructive sub-dimension (xX=4.20); and finally "Agree in part" with
the traditional sub-dimension (¥=2.92).
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Table 1.
Agreement Levels of the Prospective Teachers with the Scale of the Educational Philosophy Adopted by
Them and the Scale of Teaching-Learning Conceptions as well as the Sub-Dimensions.

Variables N X sd Max Min Levels

Educational Contemporary educational 431 420 .47 500 2.65 Agree

philosophies philosophy

adopted Traditional educational 431 285 .58 4.68 1.41 Agreein part
philosophy

Teaching-learning  Constructive 431 420 .54 5.00 250 Agree

conceptions Traditional 431 292 71 478 1.39 Agreeinpart

The relation between the prospective teachers’ adopted educational philosophies and their
teaching-learning conception was investigated. Table 2 shows the results.

Table 2.
Distribution of the Relation Between the Prospective Teachers’ Adopted Educational Philosophies and
Their Teaching-Learning Conception.

Variables X sd 1 2 3 4
Adopted educational philosophies

Contemporary educational philosophy (1) 4.20 A7 - -.08 .50* -.05
Traditional educational philosophy (2) 2.85 .58 -.08 - .00 .64*
Teaching-learning conceptions

Constructive (3) 4.20 .54 .50% .00 - =11
Traditional (4) 2.92 71 -05 .64* -11* -

N=431, *p<.01

Table 2 shows that there is a relation between the subjects’ adopted educational philosophies and
their teaching-learning conception at low and moderate levels. According the results from Pearson
correlation analysis, it was determined that there is a significant relation between contemporary
educational philosophy and constructive teaching-learning conception in the positive direction at
moderate level (Tuna, 2016) (r=.50, p <.01) while the relation with the traditional teaching-learning
conception is negative and insignificant (r=-.05, p>.01). On the other hand, there is a low-level positive
insignificant relation between traditional educational philosophy and constructive teaching-learning
conception (r=.00, p>.01) while the relation with traditional teaching-learning conception is significant at
moderate level and positive direction (r=.64, p<.01). These findings show that there is a close relation
between the prospective teachers’ adopted educational philosophy and their teaching learning
conception.

Table 3.
Results of Multi-Linear Regression Analysis Relating to Whether or not the Sub-Dimensions of the
Adopted Educational Philosophies Predict Constructive Teaching-Learning Conception.

Predicting Predicting Standard Double Partial
variable variables B error B t p r r
Constructive Constant 1.68 .24 7.15 .00
teaching- Contemporary .57 .05 .51 12.09 .00 .50 .51
learning educational
conception philosophy
Traditional .04 .04 .05 1.10 .27 .00 .05
educational
philosophy
R= .51 R’=.26  Fpus= 73.19 p=.00
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Whether or not the sub-dimensions of traditional and contemporary educational philosophies taking
place in the prospective teachers’ philosophic preference evaluation scale predict constructive teaching-
learning conception was investigated. The results are seen in Table 3. According to the results from
multi linear regression analysis that was conducted to discover whether or not the sub-dimensions of
traditional and contemporary educational philosophies taking place in the prospective teachers’
philosophic preference evaluation scale predict constructive teaching-learning conception, traditional
and contemporary educational philosophies variables, together, show a significant relation with
constructive teaching-learning conception (R=.51 R2=.26) (F(2-428=73.19, p<.05). These two variables,
together, explain approximately 26.00% of constructive teaching-learning conception. According to the
standardized regression coefficients, significance order of the predicting variables on constructive
teaching-learning conception is contemporary educational philosophy (B=.51) and traditional
educational philosophy (B=.05). According to the significance tests of the regression coefficients, the
variable of contemporary educational philosophy of the predicting variables is a significant predictor for
constructive teaching-learning conception.

Whether or not the sub-dimensions of traditional and contemporary educational philosophies taking
place in the prospective teachers’ philosophic preference evaluation scale predict traditional teaching-
learning conception was investigated. The results are seen in Table 4.

Table 4.
Results of Multi-Linear Regression Analysis Relating to Whether or not the Sub-Dimensions of the
Adopted Educational Philosophies Predict Traditional Teaching-Learning Conception.

Predicting Predicting Standard Double
variable variables B error B t p r Partialr
Traditional Constant .68 .27 249 01
teaching- Contemporary .00 .06 .00 .04 .97 -.05 .00
learning educational philosophy
conception  Traditional educational .78 .05 .64 17.36 .00 .64 .64

philosophy

R= .64 R’=  Fpue= 151.75  p=.00

42

According to the results from multi linear regression analysis that was conducted to discover
whether or not the sub-dimensions of traditional and contemporary educational philosophies taking
place in the prospective teachers’ philosophic preference evaluation scale predict traditional teaching-
learning conception, traditional and contemporary educational philosophies variables, together, show a
significant relation with traditional teaching-learning conception (R=.64, R2=.42) (F(2-428=151.75, p<.05).
These two variables, together, explain approximately 42.00% of traditional teaching-learning
conception. According to the standardized regression coefficients, significance order of the predicting
variables on traditional teaching-learning conception is traditional educational philosophy (B=.64) and
contemporary educational philosophy (B=.00). According to the significance tests of the regression
coefficients, the variable of traditional educational philosophy of the predicting variables is a significant
predictor for traditional teaching-learning conception.

Discussion, Conclusion & Suggestions

The present study aims investigating the relation between educational philosophies adopted by
prospective teachers and their teaching-learning conceptions. Thus, first of all, it was attempted to find
the prospective teachers’ agreement levels with their adopted educational philosophies and teaching-
learning conceptions. As a result, it was seen that the prospective teachers said “Agree” with the
philosophical preference evaluation scale’s contemporary educational philosophy sub-dimension;
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“Agree in part” with the traditional education sub-dimension; “Agree” with the teaching-learning scale’s
constructive sub-dimension; and finally "Agree in part" with the traditional sub-dimension. Accordingly,
it may be said that the prospective teachers have highly adopted contemporary educational
philosophies and constructive conception. This is considered a favorite result by the researcher.
Teaching programs have been arranged based on constructive foundation in Turkey since the academic
year of 2005. New education programs’ basic philosophy has been developed based on Progressivism,
which places the student in the center. Furthermore, teaching programs provide information about
contemporary educational philosophy and constructivist approach; and it may be said that teaching-
learning settings have been arranged based on contemporary educational philosophies and
constructivist approach. Thus, it may be said that prospective teachers generally have adopted
contemporary educational philosophy and constructivist approach. The fact that prospective teachers
adopt contemporary educational philosophy and constructivist conception is important. Doganay (2011)
emphasizes that teaching programs should be so designed that they raise philosophic awareness. When
a teacher starts to work, one of the factors having effect on shaping teaching-learning setting is the
philosophy that he has adopted. Thus, the fact that prospective teachers generally have adopted
contemporary educational philosophy and constructivist teaching-learning approaches suggests that
they will practice student-centered activities in teaching-learning settings when they start to work. Thus,
it is believed that this results in the fact that education programs are implemented effectively to grow
contemporary individuals. Reviewing the relevant literature, studies supporting this finding of the study
were observed. Cakmak, Bulut and Taskiran (2016), Duman (2008), ligaz, Bulbul and Cuhadar (2013),
Kocak, Ulusoy and Onen (2012), Livingston, McClain and DeSpain (1995) and Minor, Onwuegbuzie,
Witcher and James (2002) reported that prospective teachers have adopted contemporary educational
philosophies. Oguz (2011) reported that prospective teachers have mostly adopted constructivist
conception. Results of all these studies support the result of this study.

In the study, the relation between the prospective teachers’ teaching-learning conceptions and their
adopted philosophies was also investigated. It was seen as a result of the study that there is a relation
between the prospective teachers’ teaching-learning conceptions and their adopted philosophies at low
and moderate levels. According the results from the analysis, it was determined that there is a
significant relation between contemporary educational philosophy and constructive teaching-learning
conception in the positive direction at moderate level while the relation with the traditional teaching-
learning conception is negative and insignificant. On the other hand, there is a low-level positive
insignificant relation between traditional educational philosophy and constructive teaching-learning
conception while the relation with traditional teaching-learning conception is significant at moderate
level and positive direction. These findings clearly show that there is relation between the prospective
teachers’ adopted educational philosophy and their teaching learning conceptions. In other words, the
educational philosophy adopted by a prospective teacher represents his teaching-learning conception. It
may be said that prospective teachers will arrange teaching-learning settings based on their adopted
educational philosophies and they will practice teacher- or student-centered activities in teaching-
learning settings. Bas (2015) reported a relation between teachers’ teaching-learning conceptions and
their educational beliefs. This also supports our findings.

Whether or not there is a predictive relation between educational philosophies adopted by the
prospective teachers’ and their teaching-learning conceptions was also investigated. According to the
result of the study, traditional and contemporary educational philosophies variables, together, show a
significant relation with constructive teaching-learning conception. These two variables, together,
explain approximately 26.00% of constructive teaching-learning conception. According to the
standardized regression coefficients, significance order of the predicting variables on constructive
teaching-learning conception is contemporary educational philosophy and traditional educational
philosophy. According to the significance tests of the regression coefficients, the variable of
contemporary educational philosophy of the predicting variables is a significant predictor for
constructive teaching-learning conception. This result shows that prospective teachers’ constructive
teaching-learning conception is explained by progressivism, reconstructionism and existentialism
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philosophies, which are known as contemporary educational philosophies. The fact that prospective
teachers’ constructive teaching-learning conception is explained by contemporary educational
philosophies is highly important because the constructivist conception, which is one of the most
important approaches of 21% century, has been developed based on progressivism, which is known as a
contemporary educational philosophy (Oliva, 2005). Thus, it may be said that there is a relation between
progressivism, which is one of contemporary educational philosophies, and constructivism, which is a
contemporary teaching-learning conception. Contemporary educational philosophies consider the
individual’s experiences and highlight learning by doing/experiencing in the teaching-learning process. It
also advocates that the student should be placed center of teaching-learning setting while mission of
the teacher is to provide guidance. Furthermore, it advocates democratic education conception existing
in teaching-learning settings (Cevizci, 2012; Demirel, 2012; Gutek, 1988). Although constructivist
teaching-learning conception highlights the aforementioned qualities, it also states that the individual is
required to be active in teaching setting and it supports student-centered activities in teaching-learning
setting (Brooks & Brooks, 1999). Thus, it may be said that prospective teachers adopting contemporary
educational philosophies simultaneously have constructivist teaching-learning conceptions. Similar
results were observed during review of the relevant literature (Bas & Beyhan, 2013; Bas, 2015; Levin &
Waldmany, 2005; Yilmaz, 2009).

Whether or not the sub-dimensions of traditional and contemporary educational philosophies taking
place in the prospective teachers’ philosophic preference evaluation scale predict traditional teaching-
learning conception, traditional and contemporary educational philosophies variables, together, show a
significant relation with traditional teaching-learning conception. These two variables, together, explain
approximately 42% of traditional teaching-learning conception. According to the standardized
regression coefficients, significance order of the predicting variables on traditional teaching-learning
conception is traditional educational philosophy and contemporary educational philosophy. According
to the significance tests of the regression coefficients, the variable of traditional educational philosophy
of the predicting variables is a significant predictor for traditional teaching-learning conception. At the
end of the study, it is important that the most important variable in predicting traditional teaching-
learning conceptions is traditional educational philosophy because the educational philosophies of
perennialism and essentialism, which are featured as traditional educational philosophies, is the
foundation of traditional teaching-learning conception. Thus, they have many features in common.
Essentialist educational philosophy is based on hardworking, a teacher-centered conception, studying
basic books and punishment (Sonmez, 2005). Similarly, perennialist educational philosophy advocates
that teacher-centered activities must exist in teaching-learning settings and teacher is the only authority
(Arslanoglu, 2012). Traditional teaching-learning conception also uses traditional methods and
techniques in teaching-learning settings and a concept placing teacher in the place is adopted (Cheng et.
al., 2009). As a result, it may be said that prospective teachers adopting traditional educational
philosophies have traditional teaching-learning conception.

Based on the research findings, the following recommendations have been developed:

1. Research results have revealed a significant relationship between prospective teachers’ teaching
philosophies and their teaching-learning attitudes, and that the teaching philosophies predicted their
teaching-learning attitudes. In this respect, it will be useful for academicians to organize activities
taking into consideration the contemporary educational philosophies. In this way, they will ensure
that prospective teachers have a constructive teaching-learning attitude and they will be able to
arrange the teaching-learning environment depending on this understanding when they start
working.

2. Experimental, qualitative, mixed pattern researches related to teaching philosophies and teaching-
learning attitudes of prospective teachers will contribute to the literature.
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Tiirkge Siiriim

Giris

Egitim felsefeleri, egitime ait tim yaklasim ve uygulamalar bitincil bir bakis acisiyla ele alarak
degerlendirmekte (Erden, 1998), 6gretim programlarinin hedef/kazanim, icerik, egitim ve sinama
durumlarina (S6nmez, 2005) ve egitim politikalari ile uygulamalarina yon vermektedir (Biylkdiivenci,
1987). Egitim felsefesi, kazanimlarin belirlenmesinde, icerigin dizenlenmesinde, 6gretim yontem ve
tekniklerin ise kosulmasinda, oOlgme degerlendirme araglarinin segilmesinde, programlarin
degerlendirilmesinde ve 6gretmenlerin kullandiklari disiplin modellerine kadar birgcok yerde etkin rol
oynamaktadir. Demirel (2012) tarafindan felsefenin "bir okul icin diislince tarzini, gérislerini, inanglarini
yansittigl ve hedef ile icerigi etkiledigi icin program gelistirme faaliyetlerinde de olduk¢a 6énemli bir yer
tuttugu" belirtilmistir. Wiles ve Bondi (2007) egitim felsefelerini bes sekilde agiklamistir. Bunlar
daimicilik, esasicilik, ilerlemecilik, varolusculuk ve yeniden kurmaciliktir. Daimicilik ve esasicilik egitim
felsefeleri daha cok geleneksel egitim felsefeleri olarak; yeniden kurmacilik, ilerlemecilik ve varolusculuk
egitim felsefeleri cagdas egitim felsefeleri olarak bilinmektedir (Cetin, ilhan & Arslan, 2012).

Daimicilik, idealizm ve realizm felsefelerine dayanir. Bu akima gore egitim "Bireyi, evrensel niteliklere
gore sekillendirilmelidir. insanin dogasi ve ahlaki ilkeler degismez. insanda bu degismez ahlaki ilkelere
gore vyetistirilmelidir." (Arslanoglu, 2012). Esasicilik, idealizm ve realizm akimlarindan etkilenmistir.
Esasicilik, 6gretmen merkezlidir. Ogretmen sinifta tek otoritedir ve gerektiginde cezaya basvurabilir
(Altinkurt, Yilmaz & Oguz, 2012: S6nmez, 2005). ilerlemecilik, pragmatizme dayali olarak gelistirilmistir.
Ogrenci merkezli bir anlayisa sahiptir. Ogretme-6grenme ortaminda &grenci merkezli ydntem ve
tekniklerin kullaniimasi gerektigini savunur. Bu akima gore okul yasama hazirlik degil, yasamin bizzat
kendisidir (Erglin, 2014; Kazu, 2007). Yeniden kurmacilik egitim felsefesi akimi ilerlemecilik akiminin
devami niteligindedir. Diger egitim felsefelerinden ayrilan en énemli noktasi yeni bir toplum olusturma
amacinda olmasidir. Bu akima gore egitim "Toplumsal dizenin besleyicisi degil yaraticisi ve degisme
araci degil, ayni zamanda bir denge aracidir. Yeniden kurmacilik akimina gore egitim kiiltirel krizi asmak
icin toplumu yeniden kurmaktir." (Terzi, 2008). Varolusculuk felsefesine gbre, O0gretme-6grenme
ortaminda 6grencinin dikkatini yogunlastiracak uyaricilar aranmali ve egitim ortaminda sunulmaldir.
Ogrenci kendi yasantilarini kendisi secmeli ve bu yasantilara gore 6gretme-6grenme ortamini
diizenlemeli, bu diizenlemeye dayali olarak ortaya ¢ikan sonuglardan da kendileri sorumlu olmalidir
(Ergilin, 2014; Sonmez, 2005).

Ogretme-6grenme anlayisi kavrami, 6gretmenlerin dgretme-dgrenme ortamlarini diizenlemede
tercih ettikleri yollari, yontemleri ifade etmektedir (Chan & Elliot, 2004). Chan (2003) ise 6gretme-
6grenme anlayisini 6gretmenlerin sinif icerisinde uyguladiklari egitsel etkinlikler hakkinda sahip olduklari
inancglar seklinde tanimlamistir. Tarihsel sireg icerisinde egitim bilimlerinde farkli donemlerde farkh
6gretme-6grenme anlayisi meydana gelmistir. Schunk (2008) bu siireg igerisinde birbirine zit durumda
olan farkh iki 6gretme-6grenme anlayisindan bahsetmektedir. Egitimdeki bu iki farkli 6gretme-6grenme
anlayisi, 6gretmeni merkeze alarak geleneksel ve 6grenciyi merkeze alan yapilandirmaci 6gretme-
o6grenme anlayislari olarak ifade edilebilir (Aypay, 2011; Bas, 2015; Chen & Elliot, 2004; Oguz, 2011;
Schunk, 2008).

Geleneksel 6gretme-6grenme anlayisinda, 6gretmenler bilgiyi aktaran tek otorite olarak goriilmekte
ve Ogrencilerin de bilgiyi pasif bir sekilde aldigi savunulmaktadir (Brooks & Brooks, 1999). Yapilandirmaci
6gretme-0grenme anlayisinda ise 6gretmenlerin bilgiyi aktaran olarak degil, 6grencilere rehberlik eden
bir gorevinin oldugunu savunulmaktadir. Geleneksel 6gretme-6grenme ortaminda 6gretmen merkezli
etkinlikler diizenlenir, 6grenciler 6gretmeni dinler ve not alirlar. Ogretmen daha cok geleneksel
yaklasimlardan biri olan anlatim ve soru-cevap yontem ve teknigini kullanir (Barnier, 2005; Cheng, Chan,
Tang & Cheng, 2009; Glines, 2016). Yapilandirmaci 6gretme-6grenme ortaminda 6grenci merkezli
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etkinlikler diizenlenir. Ogretmenler, yapisalci 8grenme ortamlarinda farkl bir rol Gistlenmektedir. Zengin
o0grenme etkinliklerinin yer aldigi bu siniflarda, 6gretmen bilginin tek ve sasmaz kaynagi degildir.
Ogretmen, 6grencilerini bilgiyi aramaya, alternatif bilgi kaynaklarini arastirmaya sevk eder. Bunu
yaparken de, ihtiyaglari oldugunda onlari yureklendirir, 6grencileri farkli araglar kullanmalari, grupla
calismalari icin 6zendirir, tesvik eder, destekler ve basarilarini takdir eder, onlarla gift yonli iletisim kurar
(Plourde & Alawiye, 2003). Geleneksek 6gretme-6grenme anlayisinin daha ¢ok 6gretmen merkezli olan
esasicilik ve daimicilik egitim felsefelerinden, yapilandirmaci 6gretme-6grenme anlayisinin ise daha ¢ok
ogrenci basat 6zne olarak kabul eden ilerlemecilik, yeniden kurmacilik ve varolusculuk egitim
felsefelerinden beslendigi ileri stirilebilir.

Alanyazin incelendiginde, 6gretmen adaylarinin benimsedikleri egitim felsefelerini (Alkin-Sahin,
Tunca & Ulubey, 2014; Aybek & Aslan, 2016; Bicer, Er & Ozel, 2013; Cakmak, Bulut & Tagkiran, 2016;
Cetin, ilhan & Arslan, 2012; Celik & Organ, 2016; Duman, 2008; Duman & Ulubey, 2008) ve dgretme-
o6grenme anlayislarini (Aypay, 2011; Bas & Beyhan, 2013; Chai & Khine, 2008; Oguz, 2011) ayri ayri ele
alarak inceleyen bazi arastirmalarin yapildigi goriilmistlr. Ancak, 6gretmen adaylarinin benimsedikleri
egitim felsefeleri ile ©6gretme-6grenme anlayislari arasindaki iliskinin incelendigi bir calismaya
rastlanilmamistir. Bu da, arastirmaci tarafindan bir eksiklik olarak goériilmiis ve bu arastirmanin
yapilmasina karar verilmistir. Bu arastirmanin 6gretmen adaylarinin benimsedikleri egitim felsefeleri ile
0gretme-0grenme anlayislar arasindaki iliskiyi ortaya g¢ikarmasina yardimci olacagl disinilmektedir.
Yapilan bu arastirmanin 6gretmen adaylarinin sinif igerisinde uygulayacaklari etkinliklerin ¢agdas mi
yoksa geleneksel mi bir anlayisa dayandirdiklarinin ortaya ¢ikarilmasi bakimindan 6gretmen yetistirme
programlarina bir dénit saglayacagl distinilmektedir. Bu bakimdan yapilan bu galismanin alanyazina
katki saglayacagl umulmaktadir.

Bu arastirmanin temel amaci, 6gretmen adaylarinin benimsedikleri egitim felsefeleri ile 6gretme-
6grenme anlayislari arasindaki iliskiyi incelemektir. Arastirmada bu genel amaca dayali olarak, asagida
yer alan sorulara yanit aranmistir:

1. Ogretmen adaylarinin benimsedikleri egitim felsefeleri ile 6gretme-6grenme anlayiglarinin diizeyi
nedir?

2. Ogretmen adaylarinin benimsedikleri egitim felsefeleri ile dgretme-6grenme anlayislari arasinda
anlamli bir iliski var midir?

3. Ogretmen adaylarinin benimsedikleri egitim felsefeleri ile yapilandirmaci 8gretme-6grenme anlayisi
arasinda yordayici bir iliski var midir?

4. Ogretmen adaylarinin benimsedikleri egitim felsefeleri ile geleneksel &gretme-6grenme anlayisi
arasinda yordayici bir iliski var midir?

Yontem
Arastirma Modeli

Arastirmada, iliskisel tarama modeli kullaniimistir. Karakaya (2012) tarafindan iliskisel tarama modeli
"lki veya daha fazla degisken arasindaki iliskileri betimlemek amaciyla yiriitilen ve iliskilerin
derinlemesine analiz edildigi arastirmalardir." seklinde tanimlanmistir. Tekbiyik (2014) iliskisel arastirma
yonteminin, degiskenler arasindaki iliskileri agiklama ve sonuglari tahmin etme firsati sundugunu
belirtmistir. Arastirma kapsaminda 6gretmen adaylarinin benimsedikleri egitim felsefeleri ile 6gretme-
6grenme anlayislari arasinda nasil bir iliskinin oldugu ve felsefi tercih degerlendirme olgegine ait alt
boyutlarin 6gretme-6grenme anlayislarini yordayip yordamadigi incelenmistir.

317



Serkan ASLAN — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 307-326

Evren ve Orneklem

Aragtirmanin evrenini Cukurova Universitesi Egitim Fakiiltesi'nde 2016-2017 egitim-6gretim
akademik yilinin sonbahar déneminde egitim-6gretime devam eden 6gretmen adaylari olusturmaktadir.
Arastirmanin d6rneklemi basit tesadifi 6rnekleme yontemle segilmis sinif, fen bilimleri, sosyal bilgiler,
Tiirkge, okul &ncesi, ingilizce, psikolojik danismanlik ve rehberlik ile bilgisayar égretmenligi béliimlerinde
o6grenim goren 431 6gretmen adayi olusturmaktadir. Bu ornekleme yéntemine gore arastirmada yer
alan her bir katilimcinin arastirmaya katilmasinda esit sansa sahip olmalari gerekmektedir (Fraenkel,
Wallen & Hyun, 2014). Bu arastirmada da 6gretmen adaylarinin esit sansa dayal olarak arastirmaya
dahil edilmelerinden dolayi basit tesadiifi érnekleme yéntemi secilmistir. Ogretmen adaylarinin 287'si
kadin, 144'G erkektir.

Veri Toplama Araglar

Arastirmada iki tur veri toplama araci kullaniimistir. Bunlar:

Felsefi Tercih Degerlendirme Olgegi (FTDO): Arastirmada Cetin, ilhan ve Arslan (2012) tarafindan
gelistirilen felsefi tercih degerlendirme olcegi kullaniimistir. Olcek, 2011-2012 egitim-6gretim yilinda
o6grenim goéren 310 6gretmen adayi Uzerinde ydritilmustir. Arastirmacilar tarafindan 6lgegin yapi
gecerligini ortaya koymak amaciyla Acimlayici Faktor Analizi (AFA) uygulanmistir. Acimlayici faktor
analizinde 6lgegin, iki faktdrden olustugu ve toplam varyansin %35.68'ini acikladigl tespit edilmistir
(Cetin, ilhan & Arslan, 2012). Yapilan analiz sonucunda, cagdas egitim felsefelerinden olan yeniden
kurmacilik ve ilerlemecilik egitim felsefelerini kapsayan birinci faktoriin 17 maddeden olustugu ve
toplam varyansin %22.91'ini agikladigi belirlenmistir. Birinci faktérdeki maddelere ait faktor yiklerinin
.34 ile .76 arasinda degistigi arastirmacilar tarafindan tespit edilmistir. Geleneksel egitim felsefeleri olan
esasicilik ve daimicilik egitim felsefelerini kapsayan ikinci faktoriin 22 maddeden olustugu ve toplam
varyansin %12.77'sini agikladigi tespit edilmistir. ikinci faktdrdeki maddelerin faktér yiiklerinin .34. ile .69
arasinda degistigi gorilmistiir (Cetin, ilhan & Arslan, 2012). Arastirmacilar tarafindan daimicilik ve
esasicilik egitim felsefelerini igeren maddeler "Geleneksel Egitim Felsefesi (GEF)", yeniden kurmacilik ve
ilerlemecilik egitim felsefelerinin ise "Cagdas Egitim Felsefesi (CEF)" olarak adlandiriimistir. GEF'ye
"Ogretmen dgrencilere temel kiiltiirel degerleri aktarmalidir." ile "Egitimde bireysel farkhliklarin dikkate
alinmasina gerek yoktur." maddeleri 6rnek verilebilir. CEF'ye ise "Ogretim programlarinda gercek
yasamda karsilasilabilecek durumlara yer verilemelidir." ile "Egitimin hedefi, is birligi, demokratik yasam
bicimi gibi degerleri gretmek olmalidir." maddeleri 6rnek verilebilir (Cetin, ilhan & Arslan, 2012). Cetin,
ilhan ve Arslan (2012) tarafindan gelistirilen bu &lgekte, dlcegin giivenirligini belirlemek icin i¢ tutarlihk
katsayisina ve iki yari giivenirlik analizi ydntemine bakilmistir. Olgegin i¢ tutarliik katsayilari, birinci
faktor icin .90 ve ikinci faktér icin .86 olarak bulunmustur. Yapilan iki yari giivenirlik analizinde ise birinci
faktor icin .85 ve ikinci faktdr icin .84 olarak bulunmustur (Cetin, ilhan & Arslan, 2012). Olgek 5'li likert
seklinde hazirlanmistir.

Ogretme-Ogrenme Anlayislari Olgedi: Yapilan bu arastirmada Aypay (2011) tarafindan Tirkce’ye
uyarlanan “Ogretme-Ogrenme Anlayislari Olgegi” kullanilmistir. Arastirmaya 341 &gretmen adayi
katilmistir. Olcek uyarlanirken dogrulayici faktdr analizi ile analiz edilmistir. Yapilan analiz sonuglarina
dayali olarak (AGFI=.91; GFI=.93; RMSEA=.54; RMR=.50), 6lcegin kabul edilebilir uyum indekslerine sahip
oldugu ortaya ¢ikmistir. Yapilandirmaci 6gretme-6grenme anlayisi olarak ifade edilen birinci alt boyut 12
maddeden olusmakta "Ogrenme demek, dgrencilerin kesfetmek, tartismak ve diisiincelerini ifade etmek
icin bol firsatlara sahip olmalari demektir.", geleneksel 6gretme-6grenme anlayisi olarak ifade edilen
ikinci alt boyut 18 maddeden olusmaktadir "Ogretme icin geleneksel ders verme yéntemi en iyi
yontemdir. Ciinkii daha fazla bilgi icermektedir." Olcegin genel ic tutarlihk katsayisi degeri .84 olarak
hesaplanmistir. Alt boyutlar bazinda ise; birinci alt boyut igin i¢ tutarhhk katsayisi degeri .88, ikinci alt
boyut icin i¢ tutarlilik katsayisi degeri ise .83 olarak hesaplanmistir (Aypay, 2011). Olgek 5'li likert
seklinde hazirlanmistir.
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Gerekli izin alindiktan sonra her iki 6lgekte bu arastirmada kullanilmistir. Felsefi tercih degerlendirme
Olgegi ile 6gretme-6grenme anlayislari 6lgeginin Cronbach Alpha katsayisi .80 bulunmustur. Bu sonuca
dayali olarak her iki 6lgeginde glivenilir oldugu séylenebilir (Fraenkel, Wallen & Hyun, 2014).

Verilerin Analizi

Arastirmanin verileri analiz edilirken istatistik paket programindan yararlaniimistir. Oncelikle verilerin
parametrik analizlerin yapilmasi icin gerekli kosullari saglayip saglamadigi incelenmistir. ilk olarak
verilerin normal dagilimi incelenmistir. Kolmogorov Smirnov testinde felsefi tercih degerlendirme
Olgeginin normal dagihm gosterdigi (KSW=.04, p>.50), ancak 6gretme-6grenme anlayisi 6lgeginin normal
dagilim gostermedigi (KSW=.06, p<.50) tespit edilmistir. Ho (2006) ve Seger (2015) verilerin normal
dagilim gosterip gdstermedigini belirleyebilmek icin garpiklik ve basiklik katsayilarini, Q-Q ve histogram
grafiklerini incelenmesi gerektigini 6nermektedirler. Yapilan incelemeler sonucunda verilerin normal bir
dagihm sagladigi gorilmistir. Arastirmada 6gretmen adaylarinin benimsedikleri egitim felsefeleri ile
o6gretme-6grenme anlayislar 6lgekleri arasindaki iliskiyi saptayabilmek icin Pearson Carpim Momentler
Korelasyon analizi kullaniimistir. Green ve Salkind (2013) korelasyon analizini uygulanmasi i¢in normal
dagilimin olmasi gerektigini, veri giftlerinin evrende yansiz atamayla segilmis ve veri giftlerini olusturan
degiskenlerin birbirinden bagimsiz olmalari gerektigini belirtmislerdir. Bu arastirmada da, normal dagilim
saglandigindan ve birbirinden bagimsiz siirekli degiskenler kullanildigindan pearson ¢arpim momentler
korelasyon analizi kullaniimistir. Arastirmada Coklu Dogrusal Regresyon Analizi (CDRA) kullaniimistir.
CDRA yapabilmek icin bazi varsayimlarin karsilanip karsilanmadigina bakilmistir. CDRA yapabilmek igin
orneklemin yeterli sayida olmasi gerekmektedir. Pallant (2005) CDRA yapabilmek icin her bir yordayan
degisken icin en az 40 katilimcinin olmasi gerektigini belirtmistir. Arastirmada benimsedikleri egitim
felsefeleri dlgegine ait boyutlarin her biri igin 40'tan fazla kisinin oldugu belirlenmistir. CDRA igin goklu
dogrusal bagintinin olmamasi gerekmektedir (Field, 2009). Bu arastirmada, benimsedikleri egitim
felsefeleri 6lgegi ile 6gretme-6grenme anlayislari olgegi arasinda orta diizeyde bir iliskinin oldugu tespit
edilmistir.  CDRA yapabilmek igin normalligin saglanmasi ve u¢ degerlerin olmamasi gerektigi
belirtiimektedir (Secer, 2015). Arastirmada tek degiskenli normalligin saglandigi yukarida belirtilmistir.
Cok degiskenli normallik varsayiminin karsilanip karsilanmadigi Mahalanobis uzaklik degerleri yardimiyla
incelenmistir (Pallant, 2005). Bu arastirmada, mahalanobis degerleri incelenmis ve verilen degerin
tstiinde ug degere rastlanilmamustir. Arastirmada betimsel istatistikte kullanilmistir. Olceklere ait puan
araliklari ise su sekildedir: "Kesinlikle katilmiyorum 1.00 — 1.80, Katilmiyorum 1.81 — 2.60, Kismen
katiliyorum 2.61 — 3.40, Katiliyorum 3.41 —4.20, Kesinlikle katilyorum 4.21 - 5.00."

Bulgular

Bu bolimde 6gretmen adaylarinin; benimsedikleri egitim felsefeleri ile 6gretme-6grenme anlayislari
olceklerine katilm dizeylerinin ne olduguna, benimsedikleri egitim felsefeleri ile 6gretme-6grenme
anlayislari arasinda anlamh bir iliskinin olup olmadigina ve benimsedikleri egitim felsefelerine ait
boyutlarin 6gretme-6grenme anlayislarini yordayip yordamadigina iliskin bulgular yer almaktadir.

Arastirmanin birinci alt problemine dayali olarak, 6gretmen adaylarinin benimsedikleri egitim
felsefeleri ile 6gretme-6grenme anlayislari 6lgeklerine ve alt boyutlarina ait katilim dizeyleri Tablo 1'de
verilmistir.

Tablo 1 incelendiginde, 6gretmen adaylarinin felsefi tercih degerlendirme &lgceginin ¢agdas egitim
felsefesi alt boyutuna (X=3.43) "katiliyorum" dizeyinde, geleneksel egitim felsefesi alt boyutuna
(x=2.85) "kismen katihyorum" diizeyinde; 6gretme-6grenme anlayislari 8lceginin yapilandirmaci alt
boyutuna (X=4.20) "katiliyorum", geleneksel alt boyutuna (X=2.92) "kismen katiliyorum" diizeyinde
gorus belirttikleri gérilmektedir.
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Tablo 1.
Ogretmen Adaylarinin Benimsedikleri EGitim Felsefeleri ile Ogretme-Odrenme Anlayislari Olceklerine Ve
Alt Boyutlarina Ait Katilim Diizeyleri.

Degiskenler N X ss Max Min Diizey
Bemmsengn Egitim  Cagdas I?Zgltlm 431 420 47 500 265 Katiliyorum
Felsefeleri Felsefesi
Gelenek.sel Egitim 431 285 58 468 141 Kismen katiliyorum
Felsefesi
Ogretme-Ogrenme  Yapilandirmaci 431 420 .54 5.00 2.50 Katihyorum
Anlayisglarn Geleneksel 431 292 71 478 1.39 Kismen katiliyorum

Ogretmen adaylarinin benimsedikleri egitim felsefeleri ile dgretme-6grenme anlayislari arasindaki
iliski incelenip Tablo 2'de sunulmustur.

Tablo 2.
Ogretmen Adaylarinin Benimsedikleri Egitim Felsefeleri ile Ogretme-Gdrenme Anlayislari Arasindaki
iliskinin Dagilimi.

Degiskenler X ss 1 2 3 4
Benimsenen Egitim Felsefeleri

Cagdas Egitim Felsefesi (1) 4.20 47 - -.08 .50* -.05
Geleneksel Egitim Felsefesin (2) 2.85 .58 -.08 - .00 .64*
Ogretme-Ogrenme Anlayislar

Yapilandirmaci (3) 4.20 .54 .50* .00 - -11%*
Geleneksel (4) 2.92 71 -.05 .64%* -11* -

N=431, *p<.01

Tablo 2'de 6gretmen adaylarinin 6gretme-6grenme anlayislari ile benimsedikleri egitim felsefeleri
arasinda duslk ve orta dizeyde bir iliskinin oldugu gorilmektedir. Yapilan pearson korelasyon analizi
sonucunda 6gretmen adaylarinin; cagdas egitim felsefesi ile yapilandirmaci 6gretme-6grenme anlayisi
arasinda pozitif yonde orta diizeyde (Tuna, 2016) anlamli bir iliskinin oldugu (r=.50, p<.01), geleneksel
o6gretme-6grenme anlayisi arasinda negatif yonde zayif diizeyde anlamsiz bir iliskinin oldugu (r=-.05,
p>.01); geleneksel egitim felsefesi ile yapilandirmaci 6gretme-6grenme anlayisi arasinda pozitif yonde
disuk dizeyde anlamsiz bir iliskinin oldugu (r=.00, p>.01), geleneksel 6gretme-68renme anlayisi arasinda
pozitif yonde orta diizeyde anlamh bir iliskinin oldugu (r=.64, p<.01) tespit edilmistir. Bu bulgular,
o6gretmen adaylarinin  benimsedikleri egitim felsefeleri ile sahip olduklari 68retme-6grenme
anlayislarinin birbiriyle yakindan iliskili oldugunu agikca ortaya koymaktadir.

Ogretmen adaylarinin felsefi tercih degerlendirme 6lcegine ait geleneksel ve ¢cagdas egitim felsefeleri
alt boyutlarinin yapilandirmaci 6gretme-6grenme anlayisini yordayip yordamadigi incelenmis ve
sonuglar Tablo 3'te sunulmustur.

Tablo 3.
Benimsenen Egitim Felsefelerine Ait Alt Boyutlarin Yapilandirmaci Ogretme-Ogrenme Anlayisini
Yordamasina lliskin Coklu Dogrusal Regresyon Analizi Sonuglari.

Yordanan Yordayan Standart ikili  Kismi
Degisken Degiskenler B Hata B t p r r
Yapilandirmaci  Sabit 1.68 .24 7.15 .00
Ogretme- Cagdas Egitim Felsefesi .57 .05 .51 12.09 .00 .50 .51
6g8renme Geleneksel Egitim .04 .04 .05 1.10 .27 .00 .05
anlayisi Felsefesi

R= .51 R’= .26 F2-a29= 73.19 p=.00
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Ogretmen adaylarinin yapilandirmaci 6gretme-6grenme anlayisinin, felsefi tercih degerlendirme
oOlgegine ait cagdas ve geleneksel egitim felsefeleri alt boyutlarinin ne sekilde yordadigini ortaya koymak
icin yapilan coklu dogrusal regresyon analizi sonucunda ¢agdas ve geleneksel egitim felsefeleri
degiskenleri birlikte yapilandirmaci 6gretme-6grenme anlayisi ile anlamli bir iliski (R=.51 R’=.26)
sergilemislerdir (F(;.42=73.19, p<.05). S6z konusu iki degisken birlikte, yapilandirmaci 6gretme-6grenme
anlayisinin yaklasik %26'sini agiklamaktadir. Standartlastiriimis regresyon katsayilarina goére yordayici
degiskenlerin, yapilandirmaci 6gretme-6grenme anlayisi Gzerindeki 6nem sirasi ¢cagdas egitim felsefesi
(B=.51) ve geleneksel egitim felsefesidir (B=.05). Regresyon katsayilarinin anlamlilik testleri
incelendiginde, yordayici degiskenlerden gagdas egitim felsefesi degiskeninin yapilandirmaci 6gretme-
0grenme anlayigi Gzerinde anlamli yordayici oldugu gorilmektedir.

Ogretmen adaylarinin felsefi tercih degerlendirme &lcegine ait geleneksel ve cagdas egitim felsefeleri
alt boyutlarinin geleneksel 6gretme-6grenme anlayisini yordayip yordamadigi incelenmis ve sonuglar
Tablo 4'te sunulmustur.

Tablo 4.
Benimsenen Egitim Felsefelerine Ait Alt Boyutlarin Geleneksel Ogretme-Odrenme Anlayisini Yordamasina
iliskin Coklu Dogrusal Regresyon Analizi Sonuglari.

Yordanan Yordayan Standart ikili  Kismi
Degisken Degiskenler B Hata B t p r r
Geleneksel Sabit .68 .27 249 .01
6gretme- Cagdas Egitim Felsefesi .00 .06 .00 .04 97 -05 .00
6grenme Geleneksel Egitim .78 .05 .64 1736 .00 .64 .64
anlayisi Felsefesi

R= .64 R’= .42 Flazg= 151.75  p=.00

Ogretmen adaylarinin geleneksel 6gretme-6grenme anlayisinin, felsefi tercih degerlendirme 6lgegine
ait ¢agdas ve geleneksel egitim felsefeleri alt boyutlarinin ne sekilde yordadigini ortaya koymak igin
yapilan ¢oklu dogrusal regresyon analizi sonucunda ¢agdas ve geleneksel egitim felsefeleri degiskenleri
birlikte geleneksel 6gretme-6grenme anlayisi ile anlamli bir iliski (R=.64, R’=.42) sergilemislerdir (Fp-
428=151.75, p<.05). S6z konusu iki degisken birlikte, geleneksel 6gretme-6grenme anlayisinin yaklasik
%42.00'sini aciklamaktadir. Standartlastiriimis regresyon katsayilarina gore yordayici degiskenlerin,
geleneksel 6gretme-68renme anlayisi lizerindeki 6nem sirasi geleneksel egitim felsefesi (B=.64) ve
cagdas egitim felsefesidir (B=.00). Regresyon katsayilarinin anlamllik testleri incelendiginde, yordayici
degiskenlerden geleneksel egitim felsefesi degiskeninin geleneksel 6gretme-6grenme anlayisi (izerinde
anlamli yordayici oldugu gorilmektedir.

Tartisma, Sonug ve Oneriler

Bu arastirmanin amaci, 6gretmen adaylarinin benimsedikleri egitim felsefeleri ile 6gretme-6grenme
anlayislari arasindaki iliskiyi incelemektir. Bu amacla, ilk olarak 6gretmen adaylarinin benimsedikleri
egitim felsefeleri ile ©6gretme-68renme anlayislarina katim dilzeyleri belirlenmeye c¢alisiimistir.
Arastirma sonucunda, Ogretmen adaylarinin felsefi tercih degerlendirme Olgeginin ¢agdas egitim
felsefesi alt boyutuna "katihlyorum" diizeyinde, geleneksel egitim felsefesi alt boyutuna "kismen
katiyorum" dlzeyinde; 06gretme-6grenme anlayislari o6lgeginin  yapilandirmaci alt boyutuna
"katihyorum", geleneksel alt boyutuna "kismen katiliyorum" diizeyinde goris belirttikleri gortilmastir.
Bu sonuca dayali olarak, 6gretmen adaylarinin ¢agdas egitim felsefelerini ve yapilandirmaci anlayisi
yliksek dizeyde benimsedikleri soylenebilir. Bu sonug, arastirmaci tarafindan olumlu olarak
degerlendirilmektedir. Turkiye'de 2005 egitim-6gretim vyilindan itibaren 0Ogretim programlari
vapilandirmaci yaklasim temele alarak diizenlenmistir. Yeni 6gretim programlarinin temel felsefesi ise
dgrenciyi merkeze alan ilerlemecilik felsefesine dayali olarak gelistirilmistir. Ayrica 6gretmen yetistirme
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programlarinda da egitim felsefeleri ve yapilandirmaci yaklasim ile ilgili bilgi verilmekte ve 6gretme-
0grenme ortamlar c¢agdas egitim felsefelerini ve yapilandirmaci yaklasimi temele alarak
diizenlenmektedir. Bu nedenle, 0gretmen adaylarinin daha ¢ok c¢agdas egitim felsefelerini ve
yapilandirmaci anlayisi benimsedikleri séylenebilir. Ogretmen adaylarinin cagdas egitim felsefelerini ve
yapilandirmaci anlayisi benimsemeleri 6nem arz etmektedir. Doganay (2011) tarafindan 6gretmen
yetistirme programlarinin felsefi farkindalk olusturacak sekilde diizenlenmesi gerektigi vurgulanmistir.
Ogretmen adaylar géreve basladiklarinda benimsemis olduklar felsefi goriis, 6gretme-6grenme
ortamini sekillendirmelerini etkileyen faktorlerden biridir. Bu bakimdan 6gretmen adaylarinin daha ¢ok
¢agdas egitim felsefelerini ve yapilandirmaci 6gretme-6grenme anlayislarini benimsemeleri, 6gretmen
adaylarinin goreve basladiklar takdirde, &gretme-6grenme ortaminda 6grenci merkezli etkinlikler
uygulayacaklarini diisiindirmektedir. Bu sekilde, 6gretim programlarinin etkili bir sekilde uygulanacagi
ve c¢aga ayak uydurabilen bireylerin yetistiriimesinin de saglanacagl distnilmektedir. Alanyazin
incelendiginde, arastirmanin bu bulgusunu destekleyen arastirmalara rastlanilmistir. Cakmak, Bulut ve
Taskiran (2016), Duman (2008), llgaz, Bilbiil ve Cuhadar (2013), Kogak, Ulusoy ve Onen (2012),
Livingston, McClain ve DeSpain (1995) ile Minor, Onwuegbuzie, Witcher ve James (2002) tarafindan
yapilan arastirmalarda da, 6gretmen adaylarinin ¢agdas egitim felsefelerini benimsedikleri sonucu elde
edilmistir. Oguz (2011) tarafindan yapilan arastirmada da, 6gretmen adaylarinin daha ¢ok yapilandirmaci
anlayisi benimsedikleri sonucu elde edilmistir. Tim bu arastirmalarinin sonucu, yapilan bu arastirmanin
sonucunu destekler niteliktedir.

Arastirmada 6gretmen adaylarinin 6gretme-6grenme anlayislari ile benimsedikleri egitim felsefeleri
arasindaki iliski de incelenmistir. Arastirma sonucunda Ogretmen adaylarinin 6gretme-6grenme
anlayislan ile benimsedikleri egitim felsefeleri arasinda dislik ve orta diizeyde bir iliskinin oldugu
gorulmistir. Yapilan analiz sonucunda 6gretmen adaylarinin; yapilandirmaci 6gretme-6grenme anlayisi
ile cagdas egitim felsefesi arasinda pozitif yonde orta diizeyde anlamli bir iliskinin oldugu, geleneksel
Ogretme-0grenme anlayisi arasinda negatif yonde zayif dizeyde anlamsiz bir iliskinin oldugu;
yapilandirmaci 6gretme-6grenme anlayisi ile geleneksel egitim felsefesi arasinda pozitif yonde disik
diizeyde anlamsiz bir iliskinin oldugu, geleneksel 6gretme-6grenme anlayisi arasinda pozitif yonde orta
diizeyde anlamh bir iliskinin oldugu tespit edilmistir. Bu sonug, 6gretmen adaylarinin 6gretme-6grenme
anlayislari ile benimsedikleri egitim felsefeleri arasinda bir iliskinin oldugunu acik¢a ortaya koymaktadir.
Diger bir ifade ile 6gretmen adaylarinin benimsedikleri egitim felsefelerinin, onlarin 6gretme-6grenme
anlayislarini da vyansittiklarini ortaya koymaktadir. Ogretmen adaylarinin benimsedikleri egitim
felsefesine dayali olarak 6gretme-6grenme ortamini diizenleyecekleri ve 6gretme-6grenme ortaminda
O6gretmen ya da 08renci merkezli etkinlikler uygulayabilecekleri soylenebilir. Bas (2015) tarafindan
yapilan arastirmada 6gretmenlerin 6gretme-6grenme anlayislari ile egitim inanclari arasinda bir iliskinin
oldugu sonucu elde edilmistir. Bu sonug da, yapilan bu arastirmanin sonucu ile 6rtismektedir.

Arastirmada 6gretmen adaylarinin benimsedikleri egitim felsefeleri ile 6gretme-6grenme anlayislari
ile arasinda yordayici bir iliskinin olup olmadigi da incelenmistir. Arastirmanin sonucuna gore, 6gretmen
adaylarinin benimsedikleri ¢cagdas ve geleneksel egitim felsefeleri degiskenleri birlikte yapilandirmaci
ogretme-0grenme anlayisi ile anlamh bir iliski sergilemislerdir. S6z konusu iki degisken birlikte,
yapilandirmaci 6gretme-6grenme anlayisinin yaklasik %26'sin1 acgiklamaktadir. Regresyon katsayilari
incelendiginde yordayici degiskenlerin, yapilandirmaci 6gretme-6grenme anlayisi Gzerindeki dnem sirasi
cagdas egitim felsefesi ve geleneksel egitim felsefesidir. Regresyon katsayisinin anlamhlik testleri
incelendiginde, yordayici degiskenlerden ¢agdas egitim felsefesi degiskeninin yapilandirmaci 6gretme-
6grenme anlayisi lzerinde anlamli yordayici oldugu goriilmektedir. Bu sonug, 6gretmen adaylarinin
sahip olduklari yapilandirmaci 6gretme-6grenme anlayisinin ¢agdas egitim felsefeleri olarak bilinen
ilerlemecilik, yeniden kurmacilik ve varolusguluk tarafindan agiklandigini ortaya koymaktadir. Ogretmen
adaylarinin  yapilandirmaci  6gretme-6grenme anlayislarinin  ¢agdas egitim felsefeler tarafindan
actklanmasi oldukga 6nemlidir. Clinkl 21. ylzyilin en 6nemli yaklasimlarindan biri olan yapilandirmaci
anlayis, ¢cagdas egitim felsefesi olarak bilinen ilerlemeci egitim felsefesine dayali olarak gelistirilmistir
(Oliva, 2005). Bu nedenle, ¢agdas egitim felsefelerinden biri olan ilerlemecilik egitim felsefesi ile ¢cagdas
6gretme-6grenme anlayisi olan yapilandirmacihigin paralel bir iliski gdsterdigi séylenebilir. Cagdas egitim
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felsefeleri; bireyin deneyimlerine énem vermekte ve 6gretme-6grenme sirecinde yaparak-yasayarak
O0grenmeyi ©On plana ¢ikarmakta; O©grenciyi Ogretme-0grenme ortaminin merkezine alinmasini
savunmakta, 6gretmenin bir rehber olarak gérev yapmasini sdylemekte, 6gretme-6grenme ortaminda
demokratik bir egitim anlayisinin olmasini savunmaktadir (Cevizci, 2012; Demirel, 2012; Gutek, 1988).
Yapilandirmaci 6gretme-6grenme anlayisi da, yukarida bahsedilen 6zellikleri vurgulamakla birlikte,
o6gretme ortaminda bireyi etkin olmasi gerektigini belirtmekte ve 6gretme-6grenme ortaminda 6grenci
merkezli etkinlikleri desteklemektedir (Brooks & Brooks, 1999). Bu bakimdan, ¢agdas egitim felsefelerini
benimseyen 6gretmen adaylarinin ayni zamanda yapilandirmaci 6gretme-6grenme anlayisina sahip
olduklari séylenebilir. Alanyazin incelendiginde benzer sonuglarin oldugu tespit edilmistir (Bas & Beyhan,
2013; Bas, 2015; Levin & Waldmany, 2005; Yilmaz, 2009).

Ogretmen adaylarinin geleneksel 6gretme-6grenme anlayisinin, benimsedikleri egitim felsefeleri
olgegine ait cagdas ve geleneksel egitim felsefeleri alt boyutlarinin ne sekilde yordadigi da arastiriimistir.
Arastirma sonucunda cagdas ve geleneksel egitim felsefeleri degiskenleri birlikte geleneksel 6gretme-
o6grenme anlayisi ile anlamh bir iliski sergilemislerdir. S6z konusu iki degisken birlikte, geleneksel
o6gretme-6grenme anlayisinin yaklasik %42'sini agiklamaktadir. Standartlastiriimis regresyon katsayilari
incelendiginde yordayici degiskenlerin, geleneksel 6gretme-6grenme anlayisi Gzerindeki énem sirasi
geleneksel egitim felsefesi ve c¢agdas egitim felsefesidir. Regresyon katsayilarinin anlamlilik testleri
incelendiginde, yordayici degiskenlerden geleneksel egitim felsefesi degiskeninin geleneksel 6gretme-
6grenme anlayisi Gzerinde anlaml yordayici oldugu goriilmektedir. Arastirma sonucunda, geleneksel
o6gretme-6grenme anlayislarinin yordanmasinda en énemli degiskenin geleneksel egitim felsefesi olmasi
oldukg¢a 6nemlidir. Clinkl geleneksel egitim felsefeleri olarak nitelendirilen daimici ve esasici egitim
felsefeleri, geleneksel 6gretme-6grenme anlayisinin kaynagidir ve bu yiizden ortak bircok ozellikleri
vardir. Esasici egitim felsefesinin temelinde siki ¢alisma, 6gretmen merkezli bir anlayis, temel eserlerin
okutulmasi ve ceza vardir (S6nmez, 2005). Ayni sekilde daimici egitim felsefesi, 6gretme-6grenme
ortaminda O6gretmen merkezli etkinliklerin olmasi gerektigini, 6gretmenin tek otorite oldugunu
savunmaktadir (Arslanoglu, 2012). Geleneksel 6gretme-6grenme anlayisinda da, geleneksel yontem ve
teknikler 6gretme-6grenme ortaminda ise kosulmakta ve O6gretmen merkezli bir egitim anlayisi
benimsenmektedir (Cheng et. al., 2009). Sonug¢ olarak, geleneksel egitim felsefelerini benimseyen
o6gretmen adaylarinin geleneksel 6gretme-6grenme anlayisina sahip oldugu séylenebilir.

Arastirma bulgularina dayali olarak asagidaki 6neriler gelistirilmistir:

1. Arastirma sonucunda Ogretmen adaylarinin benimsedikleri egitim felsefeleri ile 6gretme-
O0grenme anlayislari arasinda anlamli bir iliskinin oldugu ve benimsedikleri egitim felsefelerinin
o6gretme-0grenme anlayislarini yordadigi sonucu elde edilmistir. Bu bakimdan, 6gretim Uyeleri
derslerinde ¢agdas egitim felsefelerini dikkate alarak etkinlikler diizenlemeleri faydali olacaktir.
Bu sekilde 6gretmen adaylarinin yapilandirmaci 6gretme-6grenme anlayisina sahip olmalarini
saglayacaklardir ve 6gretmen adaylari géreve basladiklari takdirde 6gretme-6grenme ortamini bu
anlayisa gore diizenleyebileceklerdir.

2. Ogretmen adaylarinin benimsedikleri egitim felsefeleri ile 6gretme-6grenme anlayislari ile ilgili
deneysel, nitel, karma desenli arastirmalarin yapilmasi alanyazina katki saglayacaktir.

323



Serkan ASLAN — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 307-326

References

Alkin-Sahin, S., Tunca, N. & Ulubey, O. (2014). Ogretmen adaylarinin egitim inanglari ile elestirel
diisiinme egilimleri arasindaki iliski. ilkégretim Online, 13(4), 1473-1492.

Altinkurt, Y., Yilmaz, K. & Oguz, A. (2012). ilkégretim ve ortadgretim okulu dgretmenlerinin egitim
inanglari. Ondokuz Mayis Universitesi E§itim Fakiiltesi Dergisi, 31(2), 1-19.

Arslanoglu, 1. (2012). Egitim felsefesi. Ankara: Nobel.

Aybek, B., & Aslan, S. (2016). Ogretmen adaylarinin elestirel diisiinme edilimleri ile benimsedikleri egitim
felsefeleri arasindaki iliskinin incelenmesi. 3. Uluslararasi Avrasya Egitim Arastirmalari, Mugla: Mugla
Universitesi.

Aypay, A. (2011). Ogretme ve 6grenme anlayislari dlgeginin Tiirkce uyarlamasi ve epistemolojik inanglar
ile 6gretme ve 6grenme anlayislari arasindaki iliski. Kuram ve Uygulamada Egitim Bilimleri, 11(1), 7-
29.

Barnier, G. (2005). L'approche socio-constructive des apprentissages scolaires. Psychologie de
I'education, Theme 2. IUFM d'aix-Marseille.

Bas, G. (2015). Ogretmenlerin egitim felsefesi inanclari ile 6gretme-6grenme anlayislari arasindaki iliski.
Egitim ve Bilim, 40(182), 111-126.

Bas, G., & Beyhan, 0. (2013). Ogretmen adaylarinin 6gretme-6grenme anlayislari ile 6grenci kontrol
ideolojileri arasindaki iliski. Hacettepe Universitesi Eitim Fakiiltesi Dergisi, Ozel Sayi (1), 14-26.

Bicer, B., Er, H., & Ozel, A. (2013). Ogretmen adaylarinin epistemolojik inanglari ve benimsedikleri egitim
felsefeleri arasindaki iliski. Egitimde Kuram ve Uygulama, 9(3), 229-242.

Brooks, J.G., & Brooks, M.G. (1999). In search of understanding: The case for constructivist classrooms.
Alexandria, VA: Association for Supervision and Curriculum Development.

Buyukduvenci, S. (1987). Egitim felsefesi: “Yazilar”. Ankara: Yargicioglu Matbaasi.
Cevizci, A. (2012). Felsefe. Eskisehir: Anadolu Universitesi Yayinlari.

GCakmak, Z., Bulut, B., & Taskiran, C. (2016). Sosyal bilgiler 6gretmen adaylarinin egitim inanglarina
yonelik gérislerinin gesitli degiskenler agisindan incelenmesi. Abant izzet Baysal Universitesi E§itim
Fakiiltesi Dergisi, 16(2), 1190-1205.

Celik, R., & Organ, F. (2016). Ogretmen adaylarinin egitim inanglari tizerine bir calisma. Egitimde Kuram
ve Uygulama, 12(1), 63-77.

Cetin, B., ilhan, M., & Arslan, S. (2012). Ogretmen adaylarinin benimsedikleri egitim felsefelerinin gesitli
degiskenler agisindan incelenmesi. The Journal of Academic Social Science Studies, 5(5), 149-170.

Chai, C.S., & Khine, M.S. (2008). Assessing the epistemological and pedagogical beliefs among preservice
teachers in Singapore. In Khine, M.S. (Ed.). Knowing, knowledge and beliefs: Epistemological studies
across diverse cultures (pp. 287-299). Amsterdam: Springer.

Chan, K.W., & Elliott, R.G. (2004). Relational analysis of personal epistemology and conceptions about
teaching and learning. Teaching and Teacher Education, 20, 817-831.

Chan, K.W. (2003). Hong Kong teacher education students’ epistemological beliefs and approaches to
learning. Research in Education, 69, 36-50.

Cheng, M.M.H., Chan, K-W., Tang, S.Y.F., & Cheng, A.Y.N. (2009). Pre-service teacher education students'
epistemological beliefs and their conceptions of teaching. Teaching and Teacher Education, 25(2),
319-327.

Demirel, 0. (2012). E§itimde program gelistirme: Kuramdan uygulamaya. Ankara: Pegem Akademi.

324



Serkan ASLAN — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 307-326

Doganay, A. (2011). Hizmet 6ncesi 6gretmen egitiminin 6gretmen adaylarinin felsefi bakis acilarina
etkisi. Egitim ve Bilim, 36(161), 332-348.

Duman, B. (2008). Ogrencilerin benimsedikleri egitim felsefeleriyle kullanildiklari 6grenme strateji ve
dgrenme stillerinin karsilastirilmasi. Cukurova Universitesi Sosyal Bilimler Enstitiisii Dergisi, 17(1),
203-224.

Duman, B., & Ulubey, O. (2008). Ogretmen adaylarinin benimsedikleri egitim felsefelerinin &gretim
teknolojilerini ve interneti kullanma diizeylerine etkisi ile ilgili gdrisleri. Mugla Universitesi Sosyal
Bilimler Enstitiisii Dergisi, 20, 95-114.

Erden, M. (1998). Ogretmenlik mesledine giris. istanbul: Alkim.
Erglin, M. (2014). Egitim felsefesi. Ankara: Pegem.
Field, A. (2009). Discovering statics using SPSS. London: SAGE.

Fraenkel, J.R., Wallen, N.E., & Hyun, H. (2014). How to design and evaluate research in education. New
York: McGraw-Hill Education.

Green, S.B., & Salkind, N.J. (2013). Using spss for windows and macintosh: analyzing and understanding
data. New Jersey: Pearson.

Gutek, G.L. (1988). Philosophical and ideological perspectives on education. Needham Heights, MA: Allyn
and Bacon.

Giines, F. (2016). Ogretim ilke ve yéntemleri. Ankara: Pegem.

Ho, R. (2006). Handbook of univariate and multivariate data analysis and interpretation with spss.
London & New York: Chapman & Hall.

llgaz G., Bilbil T., & Cuhadar, C. (2013). Ogretmen adaylarinin egitim inanclari ile éz-yeterlik algilari
arasindaki iliskinin incelenmesi. Abant izzet Baysal Universitesi Egitim Fakiiltesi Dergisi, 13(1), 50-65.

Karakaya, i. (2012). Bilimsel arastirma yéntemleri. In A. Tanridgen (Edt.) Bilimsel arastirma yéntemleri
(pp. 557-83). Ankara: Ani.

Kazu, H. (2007). Egitim ve felsefe. In M. Taspinar (Edt.). Egitim bilimine giris (pp.72-89). Ankara: Data
Universite Kitabevi.

Kocak, C., Ulusoy, F.M., & Onen, A.S. (2012). Ogretmen adaylarinin kimlik islevlerinin ve egitim
inanclarinin incelenmesi. X.Ulusal Fen Bilimleri ve Matematik Egitimi Kongresi (27-30 Haziran 2012),
Nigde: NigdeUniversitesi.

Levin, T., & Waldmany, R. (2005). Changes in educational beliefs and classroom practices of teachers
and students in rich technology-based classrooms. Technology, Pedagogy and Education, 14(3), 281-
308.

Livingston, M.J. McClain, B.R., & DeSpain, B.C. (1995). Assessing the consistency between teachers’
philosophies and educational goals. Education, 116(1), 124-129.

Minor, L.C.,, Onwuegbuzie, A.).,, Witcher, A.E., & James, T.L. (2002). Preservice teachers’ educational
beliefs and their perceptions of characteristics of effective teachers. The Journal of Educational
Research, 96(2), 116-127.

Oguz, A. (2011). Ogretmen adaylarinin demokratik dederleri ile éGretme ve 6drenme anlayislarinin
incelenmesi. XX. Ulusal Egitim Bilimleri Kurultayi (8-10 Eylal 2011), Burdur: Mehmet Akif Ersoy
Universitesi.

Oliva, P.F. (2005). Developing the curriculum. Boston, MA: Pearson.

325



Serkan ASLAN — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 307-326
Pallant, J. (2005). Spss survival manual: a step by step guide to data analysis using spss for windows.
Australia: Australian Copyright.

Plourde, A.L.,, & Alawiye, O. (2003). Constructivism and elementary preservice science teacher
preparation: Knowledge to application. College Student Journal, 37(3), 334-342.

Schunk, D.H. (2008). Learning theories: An educational perspective. Upper Saddle River, New Jersey:
Pearson Education, Inc.

Seger, i. (2015). SPSS ve Lisrel ile pratik veri analizi: Analiz ve raporlastirma. Ankara: Ani.
Sénmez, V. (2005). Egitim felsefesi. Ankara: Ani.

Tekbiyik, A. (2014). liskisel arastirma yéntemi. In M. Metin (Edt.) Kuramdan uygulamaya egitimde
bilimsel arastirma yéntemleri (pp. 99-114). Ankara: Pegem.

Terzi, A.R. (2008). Egitim bilimine giris. Ankara: Detay.
Tuna, F. (2016). Sosyal bilimler igin istatistik. Ankara: Pegem.

Yilmaz, K. (2009). Primary school teachers’ views about pupil control ideologies and classroom
management styles. Cypriot Journal of Educational Sciences, 4, 157-167.

Wiles, J., & Bondi, J. (2007). Curriculum development: A guide to practice. New Jersey: Pearson Merill
Orentice Hall Inc.

326



Q
8 4 Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 327-352
52}
8 PEGEM www.pegegog.net
R AKADEMI
Investigating of Perceptions on Classroom Climate for
Third and Fourth Graders
. . * .y . *k
Hanife ESEN AYGUN ", Cigdem SAHIN TASKIN ™
® Canakkale Onsekiz Mart University, Education Faculty, Canakkale/Turkey @ CrossMark
Article Info Abstract
DOI: 10.14527/pegegog.2018.014 In the .research, it is aimed to ir?vestigate the classroom environment. perceptions qf
the third and fourth graders in terms of some variables. Accordingly, "What is
Article History: happening in this class?" scale has been adapted into Turkish and validity and reliability
Received 01 February 2017 studies have been conducted as well. Then, the scale was administered to 526
Revised 01 June 2017 students at the third and the fourth grades of primary school in the fall semester of
Accepted 03 August 2017 the 2016-2017 academic years. The data was analyzed terms of gender, class level and
Online 09 February 2018 socio-cultural status of the school. The findings indicate that the students' perceptions
of classroom environment in the factors of Student Cohesiveness, Teacher Support,
Keywords: Participation, Investigation, Task Orientation, Cooperation and Equity are Always.
Classroom environment, Additionally, there is a significant difference between students’ classroom
Primary student, environment perceptions in favour for girls. According to grades, there is a significant
Scale development. difference between students’ classroom environment perceptions in favour of the
. third grade students. Based on the school socio-cultural status, there is a significant
Article Type: difference between students’ classroom environment perceptions towards very good.

Research paper

ilkokul Ugiincii ve Dérdiincii Sinif Ogrencilerinin
Sinif iklimi Algilarinin incelenmesi

Makale Bilgisi 0z
DOI: 10.14527/pegegog.2018.014 Bu .ar.astlrm“?da, ilkokul tgtinct ve. dordunci §|n|f ogrencilerinin sinif iklimi an|Iar|n|n
cesitli  degiskenler agisindan incelenmesi amaglanmaktadir. Bu dogrultuda,
Makale Gegmisi: aragtirmanin amaci ile uyumlu olarak ‘Bu Sinifta Neler Oluyor?’ Olgegi Tirkge'ye
Gelis 01 Subat 2017 uyarlanarak, gegerlik ve giivenirlik calismalari yapilmistir. Gegerli ve giivenilir bir 6lgme
Duzeltme 01 Haziran 2017 araci elde edilmesinin ardindan 6lgek 2016-2017 6gretim yili gliz yariyilinda ilkokul
Kabul 03 Agustos 2017 Uglincu ve dordinci sinifta 6grenim goren 526 6grenciye uygulanmistir. Elde edilen
Cevrimici 09 Subat 2018 veriler ile 6grencilerin sinif iklimi algilari belirlenerek, cinsiyet, sinif diizeyi ve okulun
sosyo-kiltiirel cevresi degiskenleri bakimindan incelenmistir. Arastirmadan elde edilen
Anahtar Kelimeler: bulgular, égrencilerin Ogrenci uyumu, Ogretmen destegi, Katilim, Arastirma, Gérev
Sinif iklimi, uyumu, isbirligi ve Esitlik faktorlerindeki sinif iklimi algilarinin Her Zaman diizeyinde
ilkokul &grencileri, oldugunu gostermektedir. Buna ek olarak, ilkokul ticiinci ve dérdinct sinif
Olgek uyarlama. 6grencilerinin sinif iklimi algilari kiz 6grencilerin lehine anlamli farkhihk géstermektedir.

Ayrica, sinif diizeyine gore ilkokul 6grencilerinin sinif iklimi algilari incelendiginde
tgtinct sinif 6grencilerinin lehine anlaml farklilik gosterirken, okulun sosyo-kiltirel
cevresine gore incelendiginde sosyo-kiiltiirel durumu Gok iyi diizeyde olan okul lehine
anlamli farklilik bulundugu goérilmektedir.

Makale Tiirii:
Ozgiin makale

Author: hanifeesen@comu.edu.tr Orcid ID: https://orcid.org/0000-0001-9363-7083
Author: csahin@comu.edu.tr Orcid ID: https://orcid.org/0000-0002-7845-3558


https://orcid.org/0000-0001-9363-7083
https://orcid.org/0000-0002-7845-3558
http://dx.doi.org/10.14527/pegegog.2018.014

Hanife ESEN AYGUN, Cigdem SAHIN TASKIN — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 327-352

Introduction

Classroom environment in which educational objectives are transformed into behaviours is special
and has a dynamic structure (Ozkan & Arslantas, 2013; Terzi, 2002). Students, families, teachers and
other stakeholders influence this structure (Ozdemir, Sezgin, Sirin, Karip, & Erkan, 2010). Therefore,
considering learning environment in evaluating learning outcomes is of great importance. Examining the
international literature revealed that there are many studies conducted about learning environment,
classroom climate or classroom atmosphere (Barth, Dunlap, Dane, Lochman, & Wells, 2004; Burnett,
2002; Church, Elliot, & Gable, 2001; Dart et al. 2000; Dorman, 2001; Feldlaufer, Midgley, & Eccles, 1988;
Fraser, 2015; Fraser, 1998; Fraser & Fisher, 1992; Goh & Fraser, 1998; Holley & Steiner, 2005; Martin,
2002; Werthamer-Larsson, Kellam, & Wheeler, 1991). These studies investigate classroom climate
regarding teachers' and students' perceptions. For example; Burnett (2002) investigated the relationship
between teachers' feedback and students’ perceptions of their classroom climate in which he indicated
that students who are happy with their classroom climate receive more praise and positive feedback
than teachers. Besides, poor classroom climate is associated with aggressive student attitudes, poor
peer relationships, and lack of academic focus (Barth et al. 2004). Dorman (2001) indicated that there is
a positive relationship between students' academic qualifications and perceptions about classroom
climate. Examining these research showed that students' perceptions of their classroom climate are
important in learning. However, although there are studies focused on the relationship between
classroom climate and learning in the international literature, there is a limited number of research
conducted in Turkey (Bilgi¢c & Yurtal, 2009). Besides, most of the scales developed about understanding
teachers’ (Ekici, 2004; Given & Cevher, 2005; Sahin & Altunay, 2011; Yalginkaya & Tonbul, 2002) and
pre-service teachers’ perceptions of classroom climate (Cakmak, Kayabasi, & Ercan, 2008; Savran, 2002).
Furthermore, studies aimed to understand students' perceptions of their classroom climate are often
focused on secondary school students (Adiay, 2011; Ariman, 2007; Ozdemir et al. 2010). It is also seen
that a significant part of the studies on classroom climate are focused on understanding teachers'
perceptions in Turkey (Alkin-Sahin & Demirkasimoglu, 2015; Asrag, 2009; Durdu, 2015; Orug, 2000;
Saglam, 2006; Seker, 2000). Providing students a positive classroom and school climate starting from
their early years will contribute to their cognitive, emotional and behavioural development. Similarly,
research suggests that a positive classroom climate also contributes students' the academic and social
success (Akgln, Yarar, & Dinger, 2011; Aydin, 2000; Berkdemir, Isik, & Cikili, 2004; Celik, 2002). In this
respect, understanding the classroom climate through the eyes of primary school students will provide
information to the teachers and researchers in order to make the learning outputs permanent while
helping to prevent unwanted behaviours in the classroom and increase students' academic
achievement.

Purpose of the Research

This research aims to understand primary school students' perceptions of classroom climate. The
specific research questions sought are as follows:

1. Are there any differences between the third and fourth graders' perceptions of classroom climate
regarding their gender?

2. Are there any differences between the third and fourth graders' perceptions of classroom climate
regarding their classroom level?

3. Are there any differences between the third and fourth graders' perceptions of classroom climate
regarding the schools' socio-cultural status?
Method

This section describes the research design followed in this research. It also describes the scale-
adaptation process, sampling, data collection and analysis.
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Research Design

Considering the purpose of this research, first of all, the scale of "What is happening in this class?’
developed by Alridge, Fraser and Huang (1999) adapted into Turkish. Then, the scale was applied to the
third and fourth grade students to understand whether there are any differences between their
perceptions of classroom climate regarding their gender, classroom level and schools' socio-cultural
status. Descriptive research design, which requires a comprehensive summarization, daily routins,
specific events experienced by individuals or groups of individuals (Lambert & Lambert, 2012), was used
in this study. The data collection tool used, the characteristics of the sample group and the data
collection process are explained as follows:

Sampling

The sample consists of 526 third and fourth grades students in primary schools in Canakkale in the
2016-2017 academic year. Since simple random sampling method was used in this research, schools
were randomly selected. Then, the scale was administered until the targeted number was reached.

Data Collection Tool

The scale was developed by Fraser, Fisher and McRobbie (1996) aims to assess students’ learning
outcomes gained from their schools and the learning environments of the classroom and school climate.
The original scale consists of 7 factors and 54 items. These factors are named as: Student Cohesiveness,
Teacher Support, Participation, Investigation, Task Orientation, Cooperation and Equity. The scale was
later revised by Alridge et al. (1999). As a result of this revision, all factors remained in the scale while
adding some items. Thus, the final version of the scale was 56 items. There are 8 items in each factor in
the revised version of the scale. Validity and reliability studies of the revised scale were performed
comparatively in Australia and Taiwan (Alridge et al. 1999). Thus, the Cronbach Alpha coefficient was
calculated between .87 and .97 for Australia and between .90 and .96 for Taiwan.

In order to adapt the scale into Turkish, first of all, permissions were obtained from the researchers.
Then, adaptation process was followed by translating the scale into Turkish, back translation, expert
opinion, linguistic equivalence and target group implementation (Bartram, 2001; Hambleton, 1996;
Hambleton & Patsula, 1998; Hambleton & Patsula, 1999; International Test Commission, 2005). During
the translation, the scale was translated from English into Turkish by three academicians working with
elementary school children and well versed in English. After the translation process, a translator panel
was created. In the panel, translators were exchanged their views to give the most accurate expression
in terms of meaning to each item. Then, the scale is translated into English by two academicians who are
specialized in the field of educational sciences and speak good English. To minimize the differences
between the English and the Turkish version of the scale six primary school teachers’ opinions are
consulted. Thus, linguistic equivalence is achieved. Then, two primary school teachers’ were required to
review the Turkish version of the scale. Then, the scale became ready for application. After that, the
scale was applied to the sample group. Validity and reliability studies of the scale were carried out in the
2014-2015 academic year in Canakkale. 434 third and fourth grades students participated the research.
In the process of adaptation, simple random sampling method was used. It aims to reach the smallest
number that cannot compromise the representation of the population when determining the sample
size. Representative sufficiency refers to the level at which the population can be represented (Karasar,
2006). For this reason, it is accepted that there is a probability of 5.00% error in the confidence interval
of 95.00% (Karasar, 2006), which is determined as 95.00% or 99.00%. However, in order to carry out the
factor analysis accurately, researchers have raised different opinions about the size of the sample. For
example; Tabachnick and Fidell (2001) and Cokluk et al. (2012) pointed out that a sample group of at
least 300 persons was required to perform the factor analysis. Comrey and Lee (1992, cited in Cappara
et al. 1993) found that 50 is very weak, 200 is acceptable, 300 is good, 500 is very good and 1000 is
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excellent. Kline (1994, cited in Cokluk et al. 2012) stated that a sample of 200 persons is sufficient. In
addition to these statements, Bentler (2007) stated that 100 persons should be reached, Muthen and
Muthen (2002) stated that 150 persons should be reached, Schumacker and Lomax (2010) stated that
200 persons should be reached, while lacobucci (2010) indicates that the sample size of 50 persons is
sufficient for the normal distribution data. Muthen and Muthen (2002) also suggest that sample size of
300 or more is recommended for models with non-parametric distribution and missing data. Similarly,
Israel (1992) and Krejcie and Morgan (1970) stated that the sample size of over 300 for the universe
larger than 2000 is appropriate. In this respect, for this study, we decided that samples of 400 and more
in the 95.00% confidence interval for the 2500-person population will be sufficient.

Factor analysis was carried out to confirm the model and factor structure of the Turkish version of
the scale. LISREL 8.7 program was used to perform confirmatory factor analysis. The fit indices of the re-
tested model are given in Table 1.

Table. 1.

Fit Indices.

Index Values Fit Reference Values

X 2883.90

x%/df 2.04 Excellent <3 (Kline, 2000; Simer, 2000; Tabachnick
& Fidell, 2001)

RMSEA .05 Excellent <.10 (Hooper, Coughlan, & Mullen, 2008;
Schumacker & Lomax, 2010)

NFI .92 Good >.95 (Hu & Bentler, 1999; Schumacker &
Lomax, 2010)

NNFI .96 Excellent >.95 (Hu & Bentler, 1999; Schumacker &
Lomax, 2010)

GFI .81 Acceptable 0-1 (Anderson & Gerbing, 1988 cited in

Zabkar, 2000; Hu & Bentler, 1999; Marsh,
Balla, & McDonald, 1988 Marsh, 1995)
AGFI .79 Acceptable 0-1 (Anderson & Gerbing, 1988 cited in
Zabkar, 2000; Hu & Bentler, 1999; Marsh,
Balla, & McDonald, 1988 Marsh, 1995)
CFI .96 Excellent >.95 (Hu & Bentler, 1999; Schumacker &
Lomax, 2010; Tabachnick & Fidell, 2001)

Examining the Table 1 revealed that x?/df, RMSEA, NNFI and CFI indices were excellent, NFI index
was good, GFl and AGFI indices were considered as acceptable. These findings showed that the structure
is validated. The path diagram of the structure is shown in Figure 1.

After evaluating the scale’s validity, reliability of each factor is also assessed. Thus, Cronbach Alpha
coefficient is calculated as .78 for Student Cohesiveness, .80 for Teacher Support, .81 for Participation,
.83 for Task Orientation, .81 for Investigation, .75 for Task Orientation, .79 for Cooperation, .81 for
Equity factor. Cronbach Alpha coefficient is also calculated as .93 for the whole scale. Accordingly,
findings revealed that the scale possesses highly reliability (Sencan, 2005). The test-retest reliability
method was also used to test the reliability of the scale. The scale was administered twice on a sample
of 120 students with a four-week interval. The Pearson correlation coefficient was calculated as .92. This
indicates that there is a positive relationship between the two practices (Kalayci, 2010).
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Figure 1. Path diagram.

Data Collection

Volunteering was considered important to collect the data for this research. First of all, the teachers
were given information about the purpose of the research. Then, the scale was administered during the
class time. It took approximately 20 minutes to complete. The purpose of the research was also
explained to the students before the scale was administered. The students who did not want to
participate the research were not included in the sampling.
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Data Analysis

During the analysis, first of all, normality tests are used to understand whether the data set has a
normal distribution. Then, the frequencies and percentages of the obtained data are calculated. Besides,
Mann Whitney-U tests were administered to understand whether there are any differences between
the third and fourth grade students’ perceptions of their classroom climate regarding their gender and
classroom level. Kruskal Wallis test was also administered to understand whether there are any
differences between the third and fourth grade students' perceptions of classroom climate regarding
the schools' socio-cultural status. The scale of "What is Happening in This Class?" score ranges as; from 1
to 1.66 Never, 1.67 to 2.33 Intermediate, 2.34 to 3.00 Always.

Results

In order to understand whether the data set has normal distribution, skewness and kurtosis
coefficients were calculated. Kolmogorov Smirnov test was administered to the data and histogram
graph distributions were examined. Findings of the skewness and kurtosis coefficients are as follows
(Table 2).

Table 2.
Skewness and Kurtosis.

Values Sd. Error
Mean 2.59 .01
Median 2.64
Sd. 27
Skewness -.93 .10
Kurtosis 43 21
&0
> e
540_
= I ]
L
& |
Z07
o I T I T T
1,75 -,00 ~,25 ~,50 =,75 3,00
tumolcek

Figure 2. Histogram graphs.
The acceptable range of skewness and kurtosis for normal distribution of data is - / + 1.96 (Can,
2014). Findings revealed that the distribution is skewed (-8.80) and flat (2.05) relative to normal
distribution. Findings of the Kolmogorov Smirnov test are presented as follows (Table 3).

Table 3.

Kolmogorov Smirnov Test.

Statistic df Sig.
.10 533 .00
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Kolmogorov Smirnov test result was found as p=.00, p<.05. This revealed that the normality
assumption cannot be satisfied (Kalayci, 2010).

Examining the histogram graph showed that the data set is skewed to the left. Thus, findings
revealed that the data set is not normally distributed. For this reason, outliers analysis is performed on
the data set. Findings indicated that nonparametric tests should be used in this study. During the
analysis, first of all, students' perceptions of their classroom climate is examined. Therefore, descriptive
statistics was used (Table 4).

Table 4.
Descriptive Statistic.

Mean Sd
Student Cohesiveness 2.74 .28
Teacher Support 2.62 .36
Participation 2.47 .42
Investigation 2.57 .42
Task Orientation 2.80 .26
Cooperation 2.56 .42
Equity 2.72 .33
Total 2.59 .27

Findings showed that students perceived positive classroom climate regarding their adaptation to
others, perceptions of teacher support, participation, tendency to research, working in orientation with
the assigned task, cooperating with classmates, and perceptions of equality of other students.

Mann Whitney-U test was administered to the students to understand whether there is a significant
difference between the third and fourth grade students’ perceptions of their classroom climate
regarding their gender. The findings are shown in Table 5. Findings indicate that there is a significant
difference in favour of female students regarding the overall scale (U=30678.00, p<.05). A close
examination revealed that there are significant differences in favor of female students for Student
Cohesiveness (U=29870.00, p<.05); for Task Orientation (U=28454.50, p<.05) and for Equity
(U=30995.50, p<.05).

Table 5.

Mann Whitney U Test Result Based on Gender.

Factors Gender N Mean Rank  Mean Total U p

Student Cohesiveness  Girls 259 281.67 72953.00 29870.00 .00
Boys 267 245.87 65648.00

Teacher Support Girls 259 275.93 71467.00 31356.00 .06
Boys 267 251.44 67134.00

Participation Girls 259 268.16 69453.00 33370.00 .48
Boys 267 258.98 69148.00

Investigation Girls 259 272.90 70680.00 32143.00 .15
Boys 267 254.39 67921.00

Task Orientation Girls 259 287.14 74368.00 28454.50 .00
Boys 267 240.57 70311.00

Cooperation Girls 259 271.47 68289.00 32511.50 .23
Boys 267 255.77 71827.00

Equity Girls 259 277.33 66773.00 30995.50 .03
Boys 267 250.09 72145.00

Total Girls 259 278.55 66456.00 30678.00 .02
Boys 267 248.90 71147.00
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Findings of the Mann Whitney-U test on whether there is a significant difference between the third
and fourth grade students’ perceptions of their classroom climate regarding their class level are
presented in Table 6. Findings indicate that there is a significant difference between students’
perceptions of their classroom climate in favour of third graders (U=29432.00, p<.05). Findings also
showed that although there is a significant difference found for Student Cohesiveness (U=26031.50,
p<.05), Participation (U=31229.00, p<.05), Investigation (U=30998.00, p<.05) and Task Orientation
(U=30206.00, p<.05) factors in favour of third graders; there is a significant difference found for Teacher
Support (U=30003.50, p<.05), Cooperation (U=29799.00, p<.05) and Equity (U= 28281.00, p<.05) factors
in favour of fourth graders.

Table 6.

Mann Whitney U Test Results Based on Grade.

Factors Gender N Mean Rank  Mean Total U p

Student Cohesiveness  Third grade 264 300.90 79436.50 26031.50 .00
Fourth grade 262 231.50 61809.50

Teacher Support Third grade 264 285.85 71467.00 30003.50 .00
Fourth grade 262 246.37 75464.50

Participation Third grade 264 281.21 74239.00 31229.00 .02
Fourth grade 262 250.96 67007.00

Investigation Third grade 264 282.08 74470.00 30998.00 .01
Fourth grade 262 250.10 66776.00

Task Orientation Third grade 264 291.02 76830.00 30206.00 .00
Fourth grade 262 241.26 64416.00

Cooperation Third grade 264 285.08 65984.00 29799.00 .00
Fourth grade 262 247.13 71827.50

Equity Third grade 264 286.63 65577.00 28281.00 .00
Fourth grade 262 245.61 77187.00

Total Third grade 264 292.38 76196.00 29432.00 .00
Fourth grade 262 239.92 64059.00

The Kruskal-Wallis test was administered to the data to understand whether there are any
differences between the third and fourth grade students’ perceptions of their classroom climate
regarding their schools' socio-cultural status (Table 7).

Table 7 showed that there is a significant difference between the third and fourth grade students’
perceptions of their classroom climate regarding the schools' socio-cultural status for School B
(x>=14.80, df=4). There is a significant difference found for Student Cohesiveness in favour of School C
(x?=9.65; df=4); for Teacher Support in favour of School E (x?=23.30; df=4); for Participation in favour of
School C (x2=12.35; df=4); for Investigation in favour of School C (x?=17.45; df=4); for Task Orientation in
favour of School B (x3=17.90; df=4); for Cooperation in favour of School E (x?=11.90; df=4); for Equity in
favour of School C (x>=11.10; df=4).

Discussion, Conclusion & Implementation

The study reports the adaptation process of "What is happening in this class?” scale measuring
primary school students’ perceptions' of their classroom climate into Turkish. Previous literature shows
that scales examining students' attitudes, perceptions and behaviours regarding classroom
management, environment and climate in Turkey generally focus on teachers and pre-service teachers’
views. Moreover, the scales investigating students' attitudes, perceptions and behaviours about
classroom climate mostly focus on secondary school and high school students. This scale was previously
adapted into Turkish by Rakici (2004) to assess secondary school students' classroom climate
perceptions. However, in order to use the scale for primary school students, we needed to adapt the
scale again.

334



Hanife ESEN AYGUN, Cigdem SAHIN TASKIN — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 327-352

Table 7.
Kruskal-Wallis Test Results to Schools’ Socio-Cultural Status.

School Mean Rank df X2 p

268.80 4 9.63 .04
290.04
313.50
234.39
270.24
234.30 4 23.27 .00
295.64
292.50
233.91
300.06
244.79 4 12.35 .01
281.54
301.50
242.35
297.43
238.67 4 17.41 .00
279.46
143.00
243.67
306.20
252.95 4 17.87 .00
300.36
251.50
229.94
279.34
247.91 4 11.90 .01
274.01
199.00
244.36
301.99
258.80 4 11.10 .02
295.25
431.00
240.22
267.52
243.27 4 14.78 .00
292.07
277.00
237.70
E 291.48

Student
Cohesiveness

Teacher

Support

Participation

Investigation

Task

Orientation

Cooperation

Equity

Total

OO @®>MQOUO®>>MUOUO®®I>IMOUOI>IMOO@D>PMOO@®I>PMOOI>IMOOE D>

A (Good), B (Very Good), C (Avarage), D (Avarage), E (Good)

Findings indicated that students' perceptions of their classroom climate for Student Cohesiveness,
Teacher Support, Participation, Investigation, Task Orientation, Cooperation and Equity are at the level
of Always. Examining students' responses to the items such as "My teacher is important to my feelings",
"l open my ideas to other students", "l agree with the discussions at the class" pointed out that students
are communicating and interacting with their classmates and teachers. Accordingly, students’ responses
revealed that that they feel equal with other students, they are supported by their teachers and
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participate in class activities, they value research, cooperate with other students and have equal rights
in their classes. In this respect, the findings point out that primary school students have positive
perceptions about their classroom climate. On the other hand, the findings revealed that there is a
difference of students’ perceptions in favour of female students regarding Student cohesiveness, Task
Orientation and Equity factors. These findings indicated that girls are more resilient than male students.
This shows that when girls are given a task they are trying to complete it and they feel that they are
equal to the male students in their classrooms, which is supported by other studies in the field (Brok,
Fisher, Rickards, & Bull, 2006; Khaldi & Khatib, 2014; Kig¢lkoglu & Kése, 2008; Rakici, 2004; Sahin &
Ozbay, 1999; Telli, Cakiroglu, & Brok, 2006). For example; some researchers have associated the
differences in students' perceptions of learning environment to their gender characteristics (Boz,
Yerdelen-Damar, Aydemir, & Aydemir, 2016; Burnett, 2002; Gherasim, Butnaru, & Mairean, 2013;
Henderson, Fisher, & Fraser, 1995; Riah & Fraser; 1998; Wong & Fraser, 1994). Similarly, Mok (2002)
suggested that since female students have higher developmental expectations of schools, they perceive
their classroom atmosphere more positively. Considering these statements, female students'
perceptions of their classroom climate can be also be related to traditional gender roles and their
gender identities for this research. Examining the traditional gender roles reveal that in many societies,
girls’ and boys’ behaviours are treated differently by adults. Accordingly, for girls, attitudes of being
complient, devoted and loving are supported (Kuzgun & Sevim, 2004). In addition to social norms,
gender identity acquisition also influences childrens' behaviors (Pekdogan, 2015). Gender identity
develops as a consequence of physical growth (Berk, 2013). In this respect, gender is an important factor
influencing child development (Cinsel Gelisim ve Hiposipadiyas Dernegi [CGHD], 2011; Senemoglu,
2011). Gender perceptions strengthened through the effects of growth hormones and physical
development influence 3—6. grade students' cognitive and social development (Berk, 2013). As human
development progresses as a whole including physical, emotional, cognitive and social development
(Senemoglu, 2011), girls' positive perceptions of their classroom climate can be explained through the
combination of physical, cognitive and emotional development. Based on this, female students'
adaptation to their class members and class rules, perform their assigned tasks can be explained
through being compliant.

Examining primary school students' perceptions of their classroom climate regarding their classroom
level showed that regarding the whole scale and Student Cohesiveness, Participation, Investigation and
Task Orientation factors, there is a significant difference in favor of the third grade students. There is
also a significant difference found regarding Teacher Support, Cooperation and Equality factors in favor
of the fourth grade students. Examining the students' grades and ages indicated that third grade
students' ages range from 8 to 10 years and fourth grade students' ages range from 10 to 11 years.
Fourth-year students participated in the research started school in the 2013—-2014 academic year when
Ministry of National Education changed the compulsory school age so as that 60-66 month-old children
are accepted into primary schools (Ministry of National Education [MONE], 2012). However, third grade
students started primary schools in the 2014-2015 academic year when MONE accepted children who
are at 66-72 months old into primary schools (MONE, 2014). Therefore, there was a wide range of
students in classrooms. Researchers pointed out that as the class level increases, students' positive
perceptions about their classroom climate decrease (Brock, Nishida, Chiong, Grim, & Rimm-Kaufman,
2008; Burnett, 2002). Besides, students' physical developmental characteristics influence their
perceptions (Ozdemir et al. 2010). In addition to these statements, as the class level increases students
have more negative perceptions towards the school because of the pressure of the exams for the upper
education institutions (Ozdemir et al. 2010). Examining the curricula, in the fourth grade, primary school
students have more courses than the third grades. Besides, contents of these courses are more intense
in the fourth grade. The third grade courses include Turkish, Mathematics, Science, Life Science, Foreign
Language, Visual Arts, Music, Play and Physical Activities, Free Activities (Board of Education [BoE],
2017). In the fourth grade, the courses of Religious Culture, Traffic Safety and Human Rights, Citizenship
and Democracy are added and Free Activities course is removed (BoE, 2017). Accordingly, it can be
assumed that fourth-year students have to spend more effort to learn new subjects and prepare
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themselves for the middle school, which eventually influences their perceptions of classroom climate
negatively. For this reason, third-year students are under less pressure. Therefore, they have more
positive perceptions of their classroom climate.

Examining students' classroom climate perceptions regarding the schools' socio-cultural
environment, there is a significant difference in favor of School E, which is located in the city centre and
is regarded as a successful one in terms of academic achievement. The socio-cultural environment of a
school expresses a collective structure or cultural stakeholder that is constituted by individuals who
have similar characteristics (Glizel, 2006; Uluocak, 2011). Findings of this research revealed that
students' perceptions of classroom climate regarding socio-cultural environment is compatible with the
literature. Hoy (2003) explained the differences of schools' climates through individuals' demographic
and cultural backgrounds and the norms, values, and beliefs that individuals share. Turkic, Zoraloglu and
Gemici (2001) argued that when schools' social environment is inadequate, students' undesirable
behaviors are increased. Dagli and Baysal (2012) indicated the three most important reasons for
undesirable behaviors as family indifference, family problems and families' negative attitudes and
behaviors family towards the child. In light of this, it is believed that students' positive perceptions of
classroom climate School E can be explained through students' happiness and support from their
families and schools.

Based on these findings, recommendations of this research are as follows:

- The factors influencing male students to perceive classroom climate more negatively than female
students can be examined in a comprehensive and detailed way. Thus, we can help male students to
improve their perceptions.

- "What's going on in this class?’ scale can be applied to a wider sample group of students from
different grade levels. Thus, students' perceptions of classroom climate can be examined in depth.

- Activities aimed at school-family interaction can be organized to improve students' perception of
classroom climate in socio-culturally inadequate schools.

- Applying the scale to wider sample groups is expected to provide significant contributions in
understanding perceptions of classroom climate of third and fourth grade students.
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Tiirkge Siiriim

Girig

Egitsel amaglarin davranisa doénustlrildigu o6zel bir cevre olan sinif ortami dinamik bir yapiya
sahiptir (Ozkan & Arslantas, 2013; Terzi, 2002). Ogrenci, aile, 6gretmen ve ¢evrenin bu yapiya etki ettigi
bilinmektedir (Ozdemir, Sezgin, Sirin, Karip, & Erkan, 2010). Bu nedenle, 6grenme ciktilarinin
degerlendiriimesinde 6grenme ortaminin dikkate alinmasi oldukga 6nemlidir. Alanyazin incelendiginde
uluslararasi literatiirde 6grenme cevresi, sinif iklimi, sinif atmosferi ile ilgili olarak birgok g¢alismanin
bulundugu anlasiimaktadir (Barth, Dunlap, Dane, Lochman, & Wells, 2004; Burnett, 2002; Church, Elliot,
& Gable, 2001; Dart et al. 2000; Dorman, 2001; Feldlaufer, Midgley, & Eccles, 1988; Fraser, 2015; Fraser,
1998; Fraser & Fisher, 1992; Goh & Fraser, 1998; Holley & Steiner, 2005; Martin, 2002; Werthamer-
Larsson, Kellam, & Wheeler, 1991). Bu c¢alismalar incelendiginde, sinif iklimini 6gretmen ve 6grenci
agisindan ele aldiklar gériilmektedir. Ornegin; Burnett (2002) &gretmenin begenisi ve donditleri ile
ogrencilerin sinif iklimi algisi arasindaki iliskiyi konu alan arastirmasinda, sinif ikliminden hosnut olan
ogrencilerin 6gretmenden daha ¢ok 6vgi ve olumlu doniit alan 6grenciler oldugu sonucuna varmistir.
Barth vd. (2004) sinif ikliminin saldirganlk, akran iliskileri ve akademik odaklanma (zerindeki etkilerini
ele aldiklar galismalarinda, zayif sinif ikliminin saldirgan 6grenci tutumu, zayif akran iliskileri ve
akademik odaklanmadan yoksunluk ile iligkili oldugunu vurgulamislardir. Dorman (2001) ise galismasinda
ogrencilerin akademik yeterlikleri ile sinif iklimi hakkindaki algilari arasinda pozitif iliski oldugu sonucuna
varmistir. Bu arastirmalardan elde edilen bulgular degerlendirildiginde 6grencilerin sinif iklimine iliskin
algilarinin 6grenme acisindan 6nemli oldugu gorulmektedir. Bununla beraber, uluslararasi alanyazin
incelendiginde sinif iklimi konusu ve sinif iklimi ile 6grenme arasindaki iliskiye odaklanan bir¢ok galisma
bulunmasina karsin, Glkemizde bu konuya iliskin sinirli sayida galismanin bulundugu goérilmektedir (Bilgi¢
& Yurtal, 2009). Buna ek olarak, tilkemizde uygulanan 6lgme araglarinin biiyiik béliminin 6gretmenlere
(Ekici, 2004; Guven & Cevher, 2005; Sahin & Altunay, 2011; Yalginkaya & Tonbul, 2002) ve 6gretmen
adaylarina (Cakmak, Kayabasi, & Ercan, 2008; Savran, 2002) uygulanmak uzere gelistirildigi
anlagiimaktadir.

Ogrencilerin sinif iklimi hakkindaki algilarini ele alan calismalarda ise cogunlukla ortaokul &grencileri
ile calisildig1 gériilmektedir (Adiay, 2011; Ozdemir vd. 2010; Ariman, 2007). Ayrica, iilkemizde okul ya da
sinif iklimi algisi konusunda yapilan ¢alismalarin énemli bir bdliminin 6gretmenlerin algilarini
belirlemeye yonelik oldugu goriilmektedir (Alkin-Sahin & Demirkasimoglu, 2015; Asrag, 2009; Durdu,
2015; Orug, 2000; Saglam, 2006; Seker, 2000;). Ogrencilere erken yaslardan itibaren olumlu sinif ve okul
iklimi saglamanin bilissel, duyussal ve davranissal gelisimlerine katki saglayacagi duslnulmektedir.
Benzer sekilde, arastirmalar olumlu sinif ikliminin 6grencilerin akademik ve sosyal basarisina katki
sagladigina isaret etmektedir (Akgiin, Yarar, & Dinger, 2011; Aydin, 2000; Berkdemir, Isik, & Cikili, 2004;
Celik, 2002). Bu dogrultuda, 6grenme ortaminin ilkokul 6grencilerinin gdziinden degerlendirilmesinin
o6grenme ciktilarini kalici hale getirmede 6gretmen ve arastirmacilara bilgi saglayacagi disliniiimektedir.
Boylece, ilkokul doneminden itibaren 6grencilerin sinif iklimine iliskin algilarini belirlemenin sinif iginde
istenmeyen davranislarin 6nlenmesine ve akademik basarinin arttirilmasina olumlu katki saglayacagi
distnilmektedir.

Arastirmanin Amaci

Bu arastirma, ilkokul 6grencilerinin sinif iklimi algilarini belirlemek amaglanmistir. Bu amag
dogrultusunda arastirmanin alt amaclari asagidaki gibidir:

1. filkokul ticlincii ve dérdiincti sinif 6grencilerinin sinif iklimi algilari cinsiyete gére anlamli farklilik
gostermekte midir?
2. lilkokul Giclincii ve dérdiinci sinif 6grencilerinin sinif iklimi algilari sinif diizeyine gére anlamli farklihk
gostermekte midir?
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3. ilkokul Ggiincii ve dérdiincii sinif 6grencilerinin sinif iklimi algilari okulun sosyo-kiiltiirel yapisina
gore anlamli farklilik gostermekte midir?

Yontem

Calismanin bu béliimiinde, arastirma modeli ‘Bu Sinifta Neler Oluyor?’ Olgeginin uyarlama siireci,
orneklem, verilerin toplanmasi ve verilerin analizi hakkinda bilgi verilmistir.

Arastirmanin Deseni

Arastirmanin amaci dogrultusunda, oncelikle Alridge, Fraser ve Huang (1999) tarafindan gelistirilen
‘Bu Sinifta Neler Oluyor?” Olgegi Tirkge’ye uyarlanmistir. Daha sonra, 6élgme araci sinif iklimi ile
ogrencilerin cinsiyeti, sinif diizeyi ve okulun bulundugu cevreye gore farklilik gosterip gostermedigini
belirlemek amaciyla ilkokul Gglinct ve dordianci sinif 6grencilerine uygulanmistir. Bu arastirmada,
tarama modeli kullaniimistir. Tarama modeli, bir olay, birey ya da nesneyi kendi kosullari icinde objektif
olarak aktarmayi amaclayan arastirma turtdir (Karasar, 2006). Bu arastirmada kullanilan veri toplama
araci, orneklem grubunun 6zellikleri ve veri toplama siireci hakkindaki bilgiler asagida yer almaktadir.

Orneklem

Arastirmanin 6rneklemini, 2016-2017 6gretim yilinda Marmara Bolgesin’de bir ilde yer alan bes
ilkokuldan tgiincii ve dérdiincii siniflarda dgrenim géren toplam 526 6grenci olusturmaktadir. Olgme
aracinin uygulandigi okullar arastirma evreninden yansiz olarak secilmistir.

Veri Toplama Araci

Bu Sinifta Neler Oluyor? Olgegi Fraser, Fisher ve McRobbie (1996) tarafindan okulun &grencilere
kazandirdigi 6grenme ciktilari ile sinif ve okul iklimini konu alan 6grenme cevrelerini degerlendirmek
amaciyla gelistirilmistir. Olgegin orjinalinde Ogrenci Uyumu, Odretmen Destedi, Katilim, Arastirma, Gérev
Uyumu, isbirligi ve Esitlik olmak tizere 7 faktdr ve 54 madde bulunmaktadir. Olcek daha sonra Alridge vd.
(1999) tarafindan revize edilmistir. Bu diizenleme sonucunda, Ogrenci Uyumu, Odretmen Destedi,
Katilim, Arastirma, Gérev Uyumu, isbirligi ve Esitlik faktorleri ayni kalirken bazi yeni maddeler eklenerek
bazi maddeler de cikarilarak &lcegin 56 maddelik son haline ulasilmistir. Olcegin revize edilmis halinde
her bir faktérde 8 madde yer almaktadir. Revize edilen Olgegin gecerlik ve givenirlik ¢alismalari,
Avusturalya ve Tayvan’da karsilastirmali olarak gergeklestirilmistir (Alridge et al., 1999). Boylelikle,
Cronbach Alpha katsayisi Avusturalya icin .87 ve .97 arasinda Tayvan igin ise .90 ve .96 arasinda
hesaplanmistir.

Bu Sinifta Neler Oluyor? Olgegi’nin Tiirkce’ye uyarlanmasi icin 6ncelikle arastirmacilardan gerekli
izinler alinmistir. Daha sonra, uyarlama siirecinde ceviri, geri g¢eviri, uzman gorusi, dilsel esdegerlik,
uzman gorisi ve hedef gruba uygulama adimlari takip edilmistir (Bartram, 2001; Hambleton, 1996;
Hambleton & Patsula, 1998; Hambleton & Patsula, 1999; International Test Commission, 2005). Ceviri
asamasinda, 6lgme araci ilkokul g¢ocuklari ile calismalari olan ve iyi derecede ingilizce bilen (g
akademisyen tarafindan ingilizce’den Tirkce’ye cevrilmistir. Bireysel ceviri islemlerinin ardindan
cevirmen paneli olusturularak her bir maddeye anlam bakimindan en dogru ifadeyi vermek Uzere gorus
alisverisi yapiimistir. Bir sonraki adimda, geri geviri icin 6lgme aracinin Tirkce’ye ¢evrilmis hali egitim
bilimleri alaninda calismalari olan ve iyi derecede ingilizce bilen iki akademisyen tarafindan ingilizce’ye
cevrilmistir. Olcegin ingilizce formu ile Tiirkce formu arasindaki farki en aza indirmek icin alti ingilizce
6gretmeninin gorisli alinmistir. Boylece, dilsel esdegerlik saglanmistir. Dil uzmanlarinin ardindan,
olgegin Tirkce’'ye cevrilmis formu 2 sinif 6gretmenin gorisiine sunulmustur. Boylece, dlgme araci
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uygulamaya hazir hale getirilmistir. Daha sonra, élcme araci érneklem grubuna uygulanmistir. Olgme
aracinin gecerlik ve giivenirlik calismalari 2014-2015 &gretim yilinda, Canakkale il Merkezin’de dgrenim
goren ilkokul tglinct ve dordiincl siniftan 434 6grenci ile gergeklestirilmistir. Bu Sinifta Neler Oluyor?
Olgegi'nin uyarlanmasi siirecinde 6rneklemin belirlenmesinde basit seckisiz 6rnekleme yéntemi
kullanilmistir. Orneklem biiyiikligiiniin belirlenmesinde, temsil yeterligini zedelemeyecek en kiigiik
saylya ulasmak hedeflenmistir. Temsil yeterligi, evrenin hangi diizeyde temsil edilmek istendigini ifade
etmektedir (Karasar, 2006). Bunun icin evrendeki kisi sayisi belirlenerek, ¢cogunlukla % 95.00 ya da %
99.00 kabul edilen given degerinden (Karasar, 2006), % 95.00’lik giiven araliginda, % 5.00’lik yanilma
olasihg kabul edilmektedir. Bununla beraber, faktér analizinin saghkh bir bicimde gergeklestirilmesi igin
arastirmacilar érneklem biyiikligi konusunda farkli gériisler ortaya atmislardir. Ornegin; Tabachnick ve
Fidell (2001) ile GCokluk vd. (2012), faktor analizinin gergeklestiriimesinde en az 300 kisilik bir 6rneklem
grubu olmasi gerektigini belirtmislerdir. Comrey ve Lee (1992, cite in Cappara et al. 1993), 50'nin ¢ok
zayif, 200’(in orta, 300’Un iyi, 500’(in ¢ok iyi ve 1000 kisinin ise miikemmel oldugunu; Kline (1994, cite in:
Cokluk et al. 2012) ise 200 kisilik 6rneklemin yeterli olacagini ifade etmistir. Buna ek olarak, lacobucci
(2010) normal dagihma sahip verilerde ise 50 kisilik 6rneklem biytkliginin yeterli oldugunu belirtirken,
Bentler (2007) 100, Muthen ve Muthen (2002) 150, Schumacker ve Lomax (2010) 200 kisilik 6rnekleme
ulasiimasi gerektigini belirtmislerdir. Muthen ve Muthen’in (2002) ise normal dagilima sahip olmayan ve
kayip verileri bulunan model igin ise 300 ve Ustli Orneklem blyUkliguni 6nerdikleri gérilmektedir.
Benzer sekilde, Israel (1992) ile Krejcie ve Morgan’in (1970) ¢alismalarinda 2000’den biylk evren igin
300 ve lzeri 6rneklem blytklGglinin uygun olacag: ifade edilmektedir. Bu dogrultuda, bu arastirma
kapsaminda gerceklestirilen Bu Sinifta Neler Oluyor? Olgegi'nin uyarlanmasinda Canakkale il
Merkezi'nde Uglncl ve dordinct siniflarda 6grenim goren 2500 kisilik evren icin % 95.00 gliven
araliginda 400 ve Usti 6rneklemin uygun olacagina karar verilmistir.

Bu Sinifta Neler Oluyor? Olgegi’'nin model olarak ortaya koydugu yapinin Tiirkge’ye uyarlanmis
versiyonunun, model ve faktdr yapisinin dogrulanmasi amaciyla verilere dogrulayici faktor analizi
uygulanmistir. Verilere uygulanan dogrulayici faktor analizinin gergeklestirilmesinde LISREL 8.7 programi
kullaniimistir. Dogrulayici faktor analizi ile yeniden sinanan modelin uyum indeksleri Tablo 1'de
verilmistir.

Tablo. 1.

Bu Sinifta Neler Oluyor? Olgedi Uyum indeksleri.

indeks Deger Uyum diizeyi Referans degeri

X 2883.90

x%/sd 2.04 <3 (Kline, 2000; Simer, 2000; Tabachnick
& Fidell, 2001)

RMSEA .05 Mikemmel <.10 (Hooper, Coughlan, & Mullen, 2008;
Schumacker & Lomax, 2010)

NFI .92  Mikemmel >.95 (Hu & Bentler, 1999; Schumacker &
Lomax, 2010)

NNFI .96 i >.95 (Hu & Bentler, 1999; Schumacker &
Lomax, 2010)

GFI .81 Mikemmel 0-1 (Anderson & Gerbing, 1988 cited in

Zabkar, 2000; Hu & Bentler, 1999; Marsh,
Balla, & McDonald, 1988 Marsh, 1995)
AGFI .79 Kabul edilebilir 0-1 (Anderson & Gerbing, 1988 cited in
Zabkar, 2000; Hu & Bentler, 1999; Marsh,
Balla, & McDonald, 1988 Marsh, 1995)
CFI .96 Kabul edilebilir >.95 (Hu & Bentler, 1999; Schumacker &
Lomax, 2010; Tabachnick & Fidell, 2001)
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Tablo 1’de Bu Sinifta Neler Oluyor? Olgeginin dogrulayici faktér analizi sonucunda X%/ sd, RMSEA,
NNFI ve CFl indekslerinin mikemmel, NFI indeksinin iyi, GFl ve AGFI indekslerinin ise kabul edilebilir
dizeyde uyum gosterdigi goriilmektedir. Uyum indeksleri araciligiyla ortaya konan uyum diizeyi 6lgegin
yap! olarak dogrulandigina isaret etmektedir. Bu Sinifta Neler Oluyor? Olgegi ile ortaya konan yapiya
iliskin yol analizi semasi Sekil 1’deki gibidir:
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Sekil 1. Yol analizi semasi.

Olgme aracinin gegerlik ¢alismalarinin tamamlanmasinin ardindan, giivenirligini test etmek amaciyla,
verilerden elde edilen Cronbach Alpha katsayisi degerleri incelendiginde; Ogrenci Uyumu boyutu icin
Cronbach Alpha .78, Ogretmen Destegi boyutu icin Cronbach Alpha .80, Katiim boyutu icin Cronbach
Alpha .81, Arastirma boyutu icin Cronbach Alpha .75, Gérev Uyumu boyutu icin Cronbach Alpha .83,
isbirligi boyutu icin Cronbach Alpha .79 ve Esitlik boyutu icin Cronbach Alpha .81 olarak, 6lgegin tamami
icin ise .93 olarak hesaplanmistir. Bu dogrultuda, 6lgme araci yiksek derecede gilivenilir bulunmustur
(Sencan, 2005).
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Olgme aracinin giivenirliginin belirlenmesinde ayrica test-tekrar test yénteminden yararlaniimistir.
Olgek dort hafta ara ile 120 6grenciye iki defa uygulanmistir. iki uygulama arasindaki Pearson korelasyon
katsayisi .92 olarak hesaplanmistir. Bu durum iki uygulama arasinda pozitif iliski olduguna isaret
etmektedir (Kalayci, 2010).

Verilerin Toplanmasi

Arastirma verilerinin toplanmasinda gonillilik esasi dikkate alinmistir. Sinif 6gretmenlerine
arastirmanin amaci hakkinda gerekli agiklamalarin yapilmasinin ardindan 6gretmenlerin belirledigi bir
ders saatinde sinifta uygulanmistir. Ogrencilerin 6lcegi doldurmasi ortalama 20 dakika siirmektedir.
Olgme araci égrencilere uygulanmadan 6nce calismanin amaci hakkinda bilgi verilmistir. Katilmak
istemeyen 6grenciler 6rnekleme dahil edilmemistir.

Verilerin Analizi

Verilerin analizinde oncelikle veri setinin normal dagilima sahip olup olmadig incelenmistir. Daha
sonra, elde edilen verilerin frekans ve yizdeleri hesaplanmistir. Buna ek olarak, arastirmanin amaci
dogrultusunda belirlenen degiskenleri incelemek amaciyla Mann Whitney-U ve Kruskal Wallis testleri
kullanilmistir. Bu Sinifta Neler Oluyor? Olgegi’nin puan araliklari; 1 ile 1.66 arasi Higbir Zaman, 1.67 ile
2.33 arasi Ara Sira, 2.34 ile 3.00 arasi Her Zaman olarak belirlenmistir.

Bulgular

Bu arastirmada, oncelikle ilkokul 6grencilerinin sinif iklimi algilarini belirlemek icin veri setinin normal
dagihm gosterip gostermedigini tespit etmek amaciyla carpiklik ve basiklik katsayilari hesaplanmis,
Kolmogorov Smirnov testi yapilmis ve histogram grafigi dagilimlari incelenmistir. Asagida carpiklik ve
basiklik katsayilarina ait veriler yer almaktadir (Tablo 2).

Tablo.2.
Carpiklik ve Basiklik Katsayilari.

Degerler Standart Hata

Ortalama 2.59 .01
Medyan 2.64
Standart Sapma .27
Carpiklik -.93 .10
Basikhk 43 21

Carpiklik ve basiklik katsayilarinin kendi standart hatalarina bélinmesi sonucu elde edilen degerin -/+
1.96 araliginda olmasi beklenmektedir (Can, 2014). Bu dogrultuda, arastirmada 6grencilerin olgekte yer
alan maddelere vermis olduklari yanitlarin dagilimi carpik (-8.80) ve basik (2.05) oldugu anlasiimistir.
Elde edilen verilerin normal dagilima sahip olup olmadigini belirlemek amaciyla verilere Kolmogorov
Smirnov testi uygulanmistir (Tablo 3).

Tablo 3.

Kolmogorov Smirnov Testi Sonuglari.

istatistik sd p.
.10 533 .00

Kolmogorov Smirnov testi sonucu p=.00 olarak bulunmustur. Bu dogrultuda, p< .05 oldugu icin
normallik varsayimini karsilamadigi gérilmustir (Kalayci, 2010).
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Sekil 2. Histogram grafigi.

Histogram grafigi incelendiginde veri setinin sola ¢arpik oldugu goriilmektedir. Normallik varsayimini
saglamak {zere uygulanan yontemler birlikte ele alindiginda veri setinin normal dagilmadigi
gorulmektedir (Sekil 1). Bu nedenle, veri setine ug¢ deger analizi yapiimistir. U¢ deger analizi sonrasinda
veri setinin halen normal dagilim gostermemesi sonucunda bu arastirmada parametrik olmayan testlerin
kullanilmasinin uygun olacagina karar verilmistir.

Verilerin analizinde dncelikle ilkokul 6grencilerinin sinif iklimine iliskin algi dizeylerinin ne olduguna
yanit aranmistir. Bu dogrultuda, elde edilen verilere ait betimsel istatistikler hesaplanmistir (Tablo 4).

Tablo 4.
Bu Sinifta Neler Oluyor? Olcedi'ne lliskin Betimsel Istatistikler.
Ortalama Ss
Ogrenci Uyumu 2.74 .28
Ogretmen Destegi 2.62 .36
Katihm 2.47 .42
Arastirma 2.57 .42
Gorev Uyumu 2.80 .26
ishirligi 2.56 .42
Esitlik 2.72 .33
Toplam 2.59 .27

Bulgular incelendiginde, 6grencilerin sinif iklimine iliskin algilarinin 6lgegin tamaminda ve bitin alt
faktorlerinde Her Zaman diizeyinde oldugu belirlenmistir. Bu durum 6grencilerin birbirleriyle uyumu,
o6gretmen destegine iliskin algisi, sinif ici katilim, arastirmaya olan egilimleri, kendilerine verilen gérevde
uyumlu bicimde calisma, arkadaslari ile isbirligi yapma ve kendini diger 6grencilerle esit algilama
bakimindan sinif iklimini her zaman olumlu algiladiklarini géstermektedir.

ilkokul Ggiincli ve dordiinct sinif dgrencilerinin sinif iklimi algi diizeylerinin cinsiyete gére anlamli
farkhhk gosterip gostermedigini belirlemek amaciyla verilere Mann Whitney-U testi uygulanmistir. Elde
edilen bulgular Tablo 5’te yer almaktadir.

Olgegin tamami dikkate alindiginda, bulgular égrencilerin Bu sinifta Neler Oluyor? Olcegi’ne vermis
olduklari yanitlarin cinsiyete gére kiz 0Ogrencilerin lehine anlamh farklilk bulunduguna dikkati
cekmektedir (U= 30678.00, p<.05). Olcegin alt faktdrlerine iliskin veriler ayrintili olarak incelendiginde,
Ogrenci Uyumu faktériinde kiz 6grencilerin lehine (U= 29870.00, p<.05); Gérev uyumu faktériinde kiz
ogrencilerin lehine (U= 28454.50, p<.05) ve Esitlik faktoriinde ise kiz 6grencilerin lehine (U= 30995.50,
p<.05) anlamli farklilik géruldtgi anlasiimaktadir.
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Tablo 5.
Cinsiyete Gére Mann Whitney-U Testi Sonuclari.
Kareler Kareler

Faktor Cinsiyet N Ortalamasi Toplami U p

Ogrenci Uyumu Kiz 259 281.67 72953.00 29870.00 .00
Erkek 267 245.87 65648.00

Ogretmen Destegi Kiz 259 275.93 71467.00 31356.00 .06
Erkek 267 251.44 67134.00

Katihm Kiz 259 268.16 69453.00 33370.00 .48
Erkek 267 258.98 69148.00

Arastirma Kiz 259 272.90 70680.00 32143.00 .15
Erkek 267 254.39 67921.00

Gorev Uyumu Kiz 259 287.14 74368.00 28454.50 .00
Erkek 267 240.57 70311.00

isbirligi Kiz 259 271.47 68289.00 32511.50 .23
Erkek 267 255.77 71827.00

Esitlik Kiz 259 277.33 66773.00 30995.50 .03
Erkek 267 250.09 72145.00

Toplam Kiz 259 278.55 66456.00 30678.00 .02
Erkek 267 248.90 71147.00

Ogrencilerin sinif iklimine iliskin algi diizeylerinin, sinif diizeyine gére anlamh farklilik gosterip
gostermedigini belirlemek amaciyla verilere Mann Whitney-U testi uygulanmistir. Elde edilen bulgular

Tablo 6’da yer almaktadir.

Tablo 6.
Sinif Diizeyine Gére Mann Whitney-U Testi Sonuglari.
Kareler Kareler

Faktoér Cinsiyet N Ortalamasi Toplami U p

Ogrenci Uyumu 3. sinif 264 300.90 79436.50 26031.50 .00
4. sinif 262 231.50 61809.50

Ogretmen Destegi 3. sinif 264 285.85 71467.00 30003.50 .00
4. sinif 262 246.37 75464.50

Katilim 3. sinif 264 281.21 74239.00 31229.00 .02
4. sinif 262 250.96 67007.00

Arastirma 3. sinif 264 282.08 74470.00 30998.00 .01
4. sinif 262 250.10 66776.00

Gorev Uyumu 3. sinif 264 291.02 76830.00 30206.00 .00
4. sinif 262 241.26 64416.00

isbirligi 3. sinif 264 285.08 65984.00 29799.00 .00
4. sinif 262 247.13 71827.50

Esitlik 3. sinif 264 286.63 65577.00 28281.00 .00
4. sinif 262 245.61 77187.00

Toplam 3. sinif 264 292.38 76196.00 29432.00 .00
4. sinif 262 239.92 64059.00

Ogrencilerin Bu Sinifta Neler Oluyor? Olgegi’'ne vermis olduklari yanitlar, sinif diizeyine gére {cilinci
sinifta 6grenim goren o6grencilerin lehine anlamh farklilik bulundugunu géstermektedir (U= 29432.00,
p<.05). Olcegin alt faktorlerine iliskin veriler ayrintil olarak analiz edildiginde, Ogrenci Uyumu (U=
26031.50, p<.05), Katilim (U= 31229.00, p<.05), Arastirma (U= 30998.00, p<.05) ve Gorev uyumu (U=
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30206.00, p<.05) faktérlerinde {iglincii sinifta 6grenim goren égrencilerin lehine; Ogretmen Destegi (U=
30003.50, p<.05), isbirligi (U= 29799.00, p<.05) ve Esitlik (U= 28281.00, p<.05) faktérlerinde ise

dorduinci sinifta 6grenim goéren 6grencilerin lehine anlamli farklilik goriuldigi anlagiimaktadir.

ilkokul Gigiincii ve dérdincii sinif 6grencilerinin sinif iklimine iliskin algi dizeylerinin, okulun sosyo-
kilturel dizeyine gore anlamli farkliik gosterip gostermedigini belirlemek amaciyla verilere Kruskal-

Wallis testi uygulanmistir. Elde edilen bulgular, Tablo 7’de yer almaktadir.

Tablo 7.

Okulun Sosyo-Kiiltiirel Diizeyine Gére Kruskal-Wallis Testi Sonuglari.

Sira Ortalamasi

sd

XZ

Ogrenci
Uyumu

Ogretmen

Destegi

Katihm

Arastirma

Gorev Uyumu

isbirligi

Esitlik

Toplam

OO @®>MUOUO®®>MUOO®I>IMOO®@>MOO@®I>IMOO®E>IMOO®I>IMOO® D>

E

268.80
290.04
313.50
234.39
270.24
234.30
295.64
292.50
233.91
300.06
244.79
281.54
301.50
242.35
297.43
238.67
279.46
143.00
243.67
306.20
252.95
300.36
251.50
229.94
279.34
24791
274.01
199.00
244.36
301.99
258.80
295.25
431.00
240.22
267.52
243.27
292.07
277.00
237.70
291.48

4

9.63

23.27

12.35

17.41

17.87

11.90

11.10

14.78

.00

.01

.00

.00

.01

.02

.00

A (lyi), B (Cok iyi), C (Orta), D (Orta), E (iyi)
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Bulgular incelendiginde, &grencilerin Bu Sinifta Neler Oluyor? Olcegi'ne vermis olduklari yanitlarin
okulun sosyo-kiiltiirel diizeyine Okul B lehine anlamli farklik gosterdigi anlagiimaktadir (x2=14.80; ss=4).
Olgegin alt faktérlerine iliskin veriler ayrintili olarak analiz edildiginde, Ogrenci uyumu faktériinde Okul C
lehine (x?=9.65; ss=4); Ogretmen destegi faktériinde Okul E lehine (x2=23.30; ss=4); Katilim faktériinde
Okul C lehine (x2=12.35; ss=4); Arastirma faktoériinde Okul E lehine (x2=17.45; ss=4); Gorev uyumu
faktoriinde Okul B lehine (x2=17.90; ss=4); Isbirligi faktériinde okul E lehine (x?=11.95; ss=4); Esitlik
faktoriinde okul C lehine (x2=11.10; ss=4) anlamli farkhhk gérildugu anlasiimaktadir.

Tartisma, Sonug ve Oneriler

Bu calisma ile ilkokul 6grencilerinin sinif iklimine iliskin algilarini 8lgen Bu Sinifta Neler Oluyor? Olcegi
Tirkge'ye uyarlanmistir. Yukarida da belirtildigi gibi, alanyazin tlkemizde sinif yénetimi, ortami ve iklimi
ile ilgili tutum, algi ve davranislari inceleyen 6lgme araglarinin genellikle 6gretmen ve 6gretmen adaylari
Uzerine gergeklestirildigini gostermekle beraber, 6grencilerin sinif iklimi konusunda algi ve davranislarini
inceleyen o6lgme araglarinin ise ¢ogunlukla ortaokul ve lise Ogrencileri lizerine odaklandigi
anlasilmaktadir. Bu arastirma ile Tiirkce’ye uyarlanan Bu Sinifta Neler Oluyor? Olcegi daha &nce Rakici
(2004) tarafindan sekizinci sinif 6grencilerinin sinif iklimi hakkindaki algilarini degerlendirmek Uzere
Turkge’ye uyarlanmistir. Ancak, 6lgme aracinin uyarlandigl 6rneklem grubunun yas araliginin ortaokul
Ogrencilerini kapsamasi nedeniyle, ilkokul 6grencileri ig¢in yeniden gecerlik gilivenirlik ¢alismalarinin
yapilmasinin alana katki saglayacagi diistinilmektedir.

Uyarlanan olgegin ilkokul Gglincl ve dordinct sinif 6grencilerinin sinif iklimine iliskin algilarini
dgrenmek amaciyla 6grencilere uygulanmasi sonucunda elde edilen bulgular; dgrencilerin Ogrenci
Uyumu, Ogretmen Destegi, Gdérev Uyumu, Katilim, Arastirma, isbirligi ve Esitlik bakimindan algilarinin
Her Zaman diizeyinde olduklarina dikkati gekmektedir. Olgme aracinda yer alan “Ogretmenim benim
duygularimi 6nemser”, “Fikirlerimi diger Ogrencilere acgiklarim”, ve “Siniftaki tartismalara katilirim”
“Ogretmenim gerekirse isini birakip bana yardim eder” gibi maddeler ayrintili olarak incelendiginde,
ogrencilerin sinif arkadaslari ve 6gretmen ile iletisim ve etkilesim halinde olduklari goriilmektedir. Bu
dogrultuda, 6grencilerin kendilerini diger 6grencilerle uyumlu hissettigi, 6gretmeninden destek gordigi,
sinif i¢i etkinliklere katihm gosterdigi, arastirma yapmayi 6nemsedigi, diger 6grenciler ile isbirligi yaptigi
ve sinifta esit haklara sahip oldugu dislinilmektedir. Bulgular bu acgidan degerlendirildiginde, ilkokul
ogrencilerinin sinif iklimine iliskin algilarinin yiksek olduguna isaret etmektedir.

Ogrencilerin sinif iklimi algilari ile cinsiyet degiskeni arasindaki iliski incelendiginde, Ogrenci uyumu,
Gorev uyumu ve Esitlik faktorleri ile olgegin tamaminda kiz 6grencilerin lehine anlamli farklilik
bulunmaktadir. Elde edilen bu bulgu, kiz 6grencilerin diger 6grencilerle daha uyumlu olduguna,
kendisine bir gorev verildiginde gérevini tamamlamak igin ¢caba gosterdigine ve kiz 6grencilerin erkek
o6grencilere kiyasla, kendisini siniftaki diger 6grencilerle esit bulduguna isaret etmektedir. Arastirmadan
elde edilen bu bulgunun alanyazin ile uyumlu oldugu gorilmektedir (Brok, Fisher, Rickards, & Bull, 2006;
Khaldi & Khatib, 2014; Kiciikoglu & Kése, 2008; Rakici, 2004; Sahin & Ozbay, 1999; Telli, Cakiroglu, &
Brok, 2006). Ornegin; bazi arastirmacilar &grencilerin 6grenme ortamina iliskin algilarinda gériilen
farkhhklar cinsiyete 6zgli 6zellikler ile iliskilendirmislerdir (Boz, Yerdelen-Damar, Aydemir, & Aydemir,
2016; Burnett, 2002; Gherasim, Butnaru, & Mairean, 2013; Henderson, Fisher, & Fraser, 1995; Riah &
Fraser; 1998; Wong & Fraser, 1994). Benzer sekilde, Mok (2002) kiz 6grencilerin okuldan talep ettikleri
gelisimsel beklentilerinin daha yiksek olmasi sebebiyle sinif atmosferini daha olumlu algiladiklarini ifade
etmektedir. Bu arastirmada, kiz 6grencilerin sinif iklimini daha olumlu algilamasi geleneksel cinsiyet
rolleri ve cinsiyet kimligi ile iliskilendirilebilir. Cocuklara vyiklenen geleneksel cinsiyet rolleri
incelendiginde, pek ¢ok toplumda yetiskinler tarafindan kiz ve erkek gocuklarina farkh davranildigi, kiz
cocuklarinin uysal, sevecen ve 6zverili olma davraniglarinin pekistirildigi gérilmektedir (Kuzgun & Sevim,
2004). Cinsiyet rollerine iliskin toplumsal normlara ek olarak gocuklarin cinsiyet kimligi kazanmasi da
davranislarina etki etmektedir (Pekdogan, 2015). Cinsiyet kimligi, fiziksel bliyiimenin bir sonucu olarak
gerceklesmektedir (Berk, 2013). Bu dogrultuda, cinsiyet olgusu ¢ocuklarin gelisimine etki eden 6nemli bir
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faktérdir (Cinsel Gelisim ve Hiposipadiyas Dernegi [CGHD], 2011; Senemoglu, 2011). Biliyime
hormonlarinin etkisi ile yasanan fiziksel gelisim dogrultusunda guglenen cinsiyet algisi 3-6. sinif
Ogrencilerinin bilissel ve sosyal gelisimine de etki etmektedir (Berk, 2013). Alanyazin incelendiginde
insan gelisiminin fiziksel, duygusal, biligsel ve sosyal gelisim olmak Uzere bir bltiin halinde ilerledigi
gorilmektedir (Senemoglu, 2011). Gelisimin bu butinsellik ilkesinden hareketle, kiz ¢ocuklarinin sinif
iklimini daha olumlu algilamalarinin fiziksel, bilissel ve duyussal gelisimlerinin bir kombinasyonu oldugu
gorulmektedir. Buna dayali olarak, kiz 6grencilerin siniftaki bireylere ve kurallara uyum gosterme,
kendine verilen goérevi yerine getirme ve kendini sinif arkadaslari ile esit algilamasinda kiz 6grencilere
atfedilen uysal olma rolii ile iligkili oldugu distnilebilir.

ilkokul égrencilerinin sinif iklimi algilari ile 6grenim gérdiikleri sinif diizeyine gére incelendiginde,
dlgegin tamaminda ve Ogrenci Uyumu, Katilim, Arastirma ile Gérev Uyumu faktérlerinde tiglincii sinif
dgrencilerinin lehine; Ogretmen Destegi, isbirligi ve Esitlik faktorlerinde ise dérdiincii sinif égrencilerinin
lehine anlamli farkhilik bulundugu goérilmektedir. Arastirmaya katilan 6grencilerin sinif dizeyleri ve
yaslari incelendiginde Uglinci sinif 6grencilerinin 8, 9 ve 10 yaslarinda, dérdiinci sinif 6grencilerinin ise
10 ve 11 yaslarinda oldugu goérulmektedir. Arastirmaya katilan dérdiinci sinif 6grencileri 60-66 ayhk
Ogrencilerin ilkokula basladigr (Milli Egitim Bakanhgi [MEB], 2012) 2013-2014 6gretim yilinda; Uglincl
sinif 6grencileri ise 2014-2015 6gretim yilinda okula baslamiglardir. Arastirmaya katilan Ggiincl sinif
Ogrencileri her ne kadar 66-72 aylik 6grencilerin ilkokula basladigi donemde (MEB, 2014) okula baglamig
olsa da 60 aylik 6grencilerin de sinifta bulundugu goérilmektedir. Bu durum siniflardaki 6grenci yas
araliginin genis olmasina neden olmustur. Bu dogrultuda elde edilen bulgularin alanyazin ile uyumlu
oldugu séylenebilir. Ornegin, alanyazin ilkokul &grencilerinin yaslar biyiidiikce sinif iklimine iliskin
olumlu algilarinin azaldigini (Burnett, 2002; Brock, Nishida, Chiong, Grim, & Rimm-Kaufman, 2008), sinif
dizeyi arttikga sinif iklimine iliskin 6grenci algilarinin azaldig ve 6grencilerin fiziksel gelisim 6zelliklerinin
bu durumu etkiledigini (Ozdemir vd. 2010) gdstermektedir. Buna ek olarak, sinif diizeyi arttikca
Ogrencileri bir Ust egitim kurumuna hazirlayan sinavlarin olusturdugu baski ile okula karsi daha negatif
olabilecekleri ifade edilmektedir (Ozdemir vd. 2010). Bu arastirmanin érneklemi dikkate alindiginda, her
ne kadar ilkokul 6grencileri bir Gst egitim kurumuna gecmek amaciyla herhangi bir sinava girmeseler de,
dordinci siniflarin 68retim programi incelendiginde, lglinch siniflarin programina goére daha fazla
derslerinin bulundugu ve bu derslerin iceriklerinin daha yogun oldugu gériilmektedir. Ucilincii sinifta
Tirkce, Matematik, Fen Bilimleri, Hayat Bilgisi, Yabanci Dil, Goérsel Sanatlar, Mizik, Oyun ve Fiziki
Etkinlikler, Serbest Etkinlikler dersleri verilmektedir (Talim ve Terbiye Kurulu Baskanligi [TTKB], 2017).
Dérdiinci sinifta ise Serbest Etkinlik dersi yerine Din Kiltiirii, Trafik Giivenligi ve insan Haklari, Yurttashk
ve Demokrasi derslerinin eklendigi anlasilmaktadir (TTKB, 2017). Buna bagh olarak, dordiinci sinif
ogrencilerinin yeni dersleri 6grenmek ve ortaokula hazirlik yapmak tizere daha fazla ¢aba harcamalarinin
sinif iklimi algisini azalttigi distndlebilir. Bu sebeple, tGglinci sinif 6grencilerinin daha az baski altinda
oldugu ve dolayisiyla sinif iklimini daha olumlu algiladiklari ifade edilebilir.

Arastirmaya katilan 6grencilerin sinif iklimi algilari 6grenim gordiikleri okulun sosyo-kiiltlrel
cevresine gore incelediginde, il merkezinde yer alan ve akademik basari bakimindan basarili bir okul
olarak nitelendirilen Okul E lehine anlamli farklilik gériilmektedir. Okulun sosyo-kiltiirel gevresi benzer
ozellikler sahip bireylerin olusturdugu kolektif bir yapiyi ya da bir diger deyisle kiltlrel paydashgi ifade
etmektedir (Giizel, 2006; Uluocak, 2011). ilkokul &grencilerinin sinif iklimi algilari ile okulun sosyo-
kiltirel cevresi arasindaki iliski hakkinda elde edilen bulgunun alanyazin ile uyumlu oldugu
gorulmektedir. Hoy (2003) okullarin iklimlerinin birbirinden farkli olmasini, bireylerin demografik ve
kiltarel gecmisleri ve bireylerin paylastiklari normlar, degerler ve inanclar ile aciklamistir. TlrnGklG,
Zoraloglu ve Gemici (2001) okulun sosyal gevresinin yetersiz oldugu durumlarda okullarda istenmeyen
davraniglarinin arttigi gorisiindedir. Dagh ve Baysal (2012), okullarda istenmeyen davranislarin
gorilmesindeki en onemli Ug¢ nedeni; ailelerin ilgisizligi, aile i¢ci problemler ve ailenin gocuga karsi
olumsuz tutum ve davranislari olarak siralamaktadir. Bu bilgiler i1siginda, Okul E’'de 6grenim goren
o6grencilerin sinif iklimi algilarinin olumlu olmasinin 6grencilerin aileleri ve okul c¢evresi tarafindan
desteklenmesi ile kendilerini daha mutlu hissetmelerinden kaynaklandigi distintilmektedir.
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Arastirmadan elde edilen bulgular dogrultusunda gelistirilen 6neriler asagidaki gibidir:

- Erkek 6grencilerin, sinif iklimini kiz 6grencilere gore daha olumsuz algilamalarina sebep olacak
faktorler kapsamli ve ayrintili bir ¢alisma ile incelenerek, sinif iklimi bakimindan erkek 6grencilerin
daha olumlu algi gelistirebilmesi amaciyla dnlemler alinabilir.

- Bu Sinifta Neler Oluyor? Olgegi, farkli sinif diizeylerinden &grencilerin yer aldigi daha genis bir
orneklem grubuna uygulanarak; 6grencilerin sinif iklimi algilari sinif diizeyi degiskenine gore daha
kapsamli olarak incelenebilir.

- Sosyo-kdltiirel agidan yetersiz olan okullarda olumlu sinif iklimi algisini gelistirmek amaciyla okul-
aile etkilesimine yonelik etkinlikler diizenlenebilir.

- Olgegin daha genis o6rneklem gruplarina uygulanmasinin, ilkokul UGglinci ve dérdiinci sinif
ogrencilerinin sinif iklimine iliskin algilarini etraflica 6grenebilmek bakimindan 6nemli katkilar
saglayacagi dustintlmektedir.
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Introduction

Bias is the victimization of individuals who are subjected to mistreatment by others because of
his/her religion, gender, race, political opinion, disability, or different ethnic origin. Individuals exposed
to bias cannot participate in society on equal terms with others. The Anti-Bias Education Program
(ABEP), which was born as a reaction to social injustice in educational institutions, began in the 1950s
and was formalized in 1989 by Derman-Sparks and ABC Task Force (Duman, 2013). ABEP’s purpose is to
educate individuals, attaching utmost importance to multi-cultural and individual differences to enable
people to coexist peacefully (Derman-Sparks & Olsen, 2010).

ABEP criticizes the inequality of race, culture, and gender; it accepts without any prejudice the
characters and individual differences of children and families all over the world through a global
approach. Rosenzweign (1998) defends the Anti-Bias Education Programs based on critical education
and social cognitive theories. The critical education theory raises objections to the social inequalities in
informal education, whereas social cognitive theory analyses how children structure their own and
others’ identities by associating them with their social and moral information (Uner, 2011).

It is emphasized that for children to have a critical point of view, they must coexist and interact in an
environment where they attach importance to different individuals or groups (Davis, 1995; Garcia, 1997;
Hoare, 1991; Mills, McGrath, Sobkoviak & Stupec, 1995). In such environments, children develop their
self-identities and empathy skills and, at the same time, they meet children with different
characteristics. As children get to know the individuals in an educational environment better, they start
to communicate with them more easily and feel safer (Plant & Devine, 1998). These developments are
in parallel with the main objectives of the Anti-Bias Education Program indicated by Derman-Sparks and
Olsen (2010). The program aims at promoting social, emotional, and cognitive development of children;
provision of opportunities to better understand cultural and social diversity; acquisition of resistance to
bias as an individual or in a group; and provision of applications ensuring real life situations as regards
with understanding injustice and resistance to injustice (Derman-Sparks & Olsen, 2010).

Researchers emphasize that ABEP must be implemented during infancy and early childhood (Levy,
1997). Children learn about differences and develop empathy skills in the first three years of their lives
(Brewer, 2006). Children in early childhood are quite sensitive to the social classes emphasizing
differences of race and gender (Katz, 2003; Ramsey, 1991). The more distant children are to the anti-
bias concepts, the more difficult it is for them to associate with these concepts and their derivatives. For
this reason, ABEP includes practical applications for the infants with the individuals and groups in their
environments with different cultures. Through these applications, children are shown that there are
many different ways of lives, perspectives, and confrontation of problems (Thorman, 2002).

Among the basic components of ABEP is an instructor preparing activities appropriate for cognitive
levels of children, opposing biased behaviors and having a fair classroom management approach.
Instructors, first of all, address and eliminate their own prejudices and biases, and then offer a setting
where children can clearly explore similarities and differences between people with different races,
cultures, and physical and mental skills (Carter & Rice, 1997; McGregor, 1993; Ramsey & Derman-
Sparks, 1992). According to National Association for the Education of Young Children (NAEYC), an early
childhood instructor must create environments that improve children’s self-identities and integrate the
applications appropriate for their development in the program taking into account their sex, race,
culture, family experiences, religion, and capabilities (NAEYC, 2009). In this context, the mission
assumed by early childhood instructors is in parallel with the mission of ABEP’s instructors.

There were no findings to suggest the existence of ABEP applications or any other relevant
applications in Turkey (Gliven, 2005). When the researches in the national and international literature
on AKEP were examined, it was found that no national researches on the subject were found and few
international researches were conducted (Katz, 2003; Killoran et al., 2004; Lin, 2008; Simangan, 2012).
This research seems very important in terms of attracting attention to this issue as it is the first research
on anti discrimination education programs in our country.
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This research, which is thought to contribute to the national and international literature, is aimed to
explore faculty members' who are from the Education Faculty Pre-school Education Departments,
preschool teacher candidates' and preschool teachers' metaphors for AKEP concept. .

e What are the metaphors of ABEP concept created by faculty members?
e What are the metaphors of ABEP concept created by preschool teachers?
¢ What are the metaphors of ABEP concept created by fourth-grade students?

* Do these metaphors differ in terms of other variables (service time, age, gender, and field of
expertise)?

Method
Research Design

This research employed phenomenological pattern that focuses on the phenomenon of which
people are aware but do not have an in-depth and detailed understanding. The phenomenological
method is appropriate for research looking into a phenomenon that is not entirely unfamiliar but cannot
be fully understood. This method generally aims to present and interpret individual differences in
relation to a phenomenon (Yildirim & Simsek, 2008). Within the context of this research, the
perceptions of faculty members, preschool teachers, and undergraduate students on ABEP were
identified and interpreted.

Study Group

This research’s working group was chosen through a purposive sampling method. The working group
comprised 129 participants: 22 faculty members working in 17 different universities in Adana, Kirikkale,
Balikesir, Mugla, istanbul, Mus, Ankara, Bolu, and Kiitahya provinces, 71 students studying at the fourth-
grade preschool teaching departments of these universities, and 36 teachers working in different
preschool institutions.

Table 1.
Demographic Information about Faculty Members.
Gender Profession
Child First reading Education
Early development and writing program and
Female Male Childhood and care instruction teaching
n 14 8 12 6 3 1
Total 22 22

Data Collection Tools

This research used a questionnaire consisting of two parts for the data collection. The first part of
the questionnaire included questions on demographic information of the working group, whereas the
second part contained statements such as “The Anti-Bias Education Program is...because...” to be
completed in writing by the participants in an effort to determine the metaphors the participants
possessed in relation to ABEP. An example of a metaphor about the purpose of working in the form and
the definition of the metaphor and a different topic are provided so that the content can be understood
correctly by the participants. Working group members are from different cities and countries, so the
questionnaire was sent and recollected from the working group via email.
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Table 2.
Demographic Information about Teachers.

n n
Gender Service time
Female 36 1-5years 8
Male 0 6-10years 18
Age 21- + 10
20-30 age 18 Type of school
31-40 age 14 Preschool 12
41-50 age 4 Kindergarden 12
Education Status Private 8
Two-year degree 7 Institution kindergarten 4
Undergraduate 25 Total 36
Master 3
Table 3.
Demographic Information about Teacher Candidates.
Gender Age ABEP Education Training Status

Female Male 20-24 25-29 Yes No
n 45 26 43 28 0 71
Total 71 71 71

Data Analysis

Data were obtained through questionnaires completed by the working group. The first part of the
form was analyzed to summarize the demographic information of the participants. (See tables in the
findings sections of this research.) The metaphors written by the participants in the second part was
read and digitalized; a content analysis was conducted afterwards. The categories based on the data
were created for the obtained metaphors that were used to demonstrate the perceptions on the
concept of ABEP. The frequency digits pertaining to these categories created through the metaphors
were calculated. Whether the category types identifying the concept of ABEP varied in terms of a
characteristics of participants was calculated and the findings were interpreted.

In order to ensure the internal reliability of the study, the data obtained from the participants were
compared with the content analyses conducted by four of the researchers to see whether similar
comments were made similarly and whether similar results were achieved. In the reliability study of the
study, the percentage of incompatibility calculated by the formula of Reliability = Opinion Union /
(Opinion Union + Opinion Separation) and developed by Miles and Huberman (1994) was used. As a
result of the cross-coding performed by the surveys, the percentage of agreement was calculated as .87.
Miles and Huberman (1994) argue that scores above 70.00 % is the indication for reliability.

When analyzing the data of the study, the following steps were completed:
e The collected data were checked to see if they were left complete and the incorrect or incomplete
data were withdrawn (2 teachers and 3 teacher candidates)

e The data collected from the participants were separated as teaching members, teacher and teacher
candidates, and a number was assigned (01, OA1 and OU1 etc.).

e The written data were transferred to the computer environment and the connections between the
used metaphor and the content were examined in terms of meaning.

e Categories were analyzed for metaphorical similarities in terms of meaning.

e Generated categories were tabulated and metaphors placed in categories were grouped. At this
stage, both the expert opinion and the credibility of the encoder were examined.
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Findings

Descriptive analyses of the data obtained through the metaphor form demonstrated the perceptions
of the faculty members, teachers, and on ABEP. Table 4 shows the perceptions of the participating
faculty members on ABEP.

Table 4.
Faculty Members’ Metaphors and Created Categories for ABEP.
Department Gender
Child Educational
Categories and development  Preschool Early Reading program and
Metaphors and education  Education  and Writing Instruction Female Male
£ § star 1 1
>
£ © door 1 1
T 35
3-3 umbrella 1 1
w
lamp 1 1
Total 1 3 4
‘5 & bridge 1 1 2
> < :
2 % rainbow 1 1 1 1
-
S water 1 1
g wealth 1 1 1 1
Total 2 3 1 1 3 4
6 & bridge 1 1 2
o 5 diversity 1 1 2
L =
go colorful 1 1
e Total 1 3 1 3 2
c 2 life 1
<
g:_cﬂ obligation 1 1
T necessity 1 1
Total 2 1 2 1
€ 2 holistic 1 1
w C
E,,g program
& S suide 1 1
torch 1 1
Total 2 1 2 1

When Table 4 is examined, it is seen that the experts related to child development and education
from academic members are more concentrated under the categories of "equality of rights and program
content". The metaphor of preschoolers' "respect for equality and differences in education" while the
metaphors of specialist teaching staff in the field of first reading and writing education appear to be in
the categories of "equality of rights, respect for differences and human rights". The metaphors created
by the specialist in education programs and teaching are in the human rights category.

The metaphors in the "Equality in Education" category used by the lecturers are "stars, doors,
umbrellas". Some of the reasons for the metaphors used by the instructors are as follows:

Using the metaphor of the stars, OU8 and OU1 respectively:

"Education should be visible to all children wherever they are, like a star. At the same time, all
children should be included. All children, like the brightness of the stars, must illuminate under the
same roof ".
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"An anti-bias education program should provide equal opportunities for all children and aim to
provide opportunities for all children to benefit from education and to support their participation in
education".

Using the door metaphor, OU21:

"Education should be anti-bias and should open doors for all children. However, equal education
opportunities can be provided for children with an open education for all children ".

Participant faculty members used the metaphor of "holistic program, torch and guide" in the
program content category. Some of the explanations of these metaphors used by the lecturers are:

Using the holistic program metaphor, OU12:

"The anti-bias education program can only be a practice that covers all children with a holistic
approach. Religion must be a structure accessible to all children without language or race
discrimination ".

Using the metaphor of the sun, OU19:

"From the sun, all living things benefit equally as well as their needs. This program is also a cover and
everybody takes advantage of individual features and differences. The program should be organized
accordingly "

The metaphors included in the "equality of rights" category used by the lecturers are "Bridge,
rainbow, water and wealth". Some of the reasons for the metaphors used by the instructors are as
follows:

Using rainbow metaphor, OU2:

"All children and all nations must have equal rights. | believe that implementing anti-bias training
programs can ensure that everyone has the same rights. This consciousness has to be earned and be
fair for all young ages ".

Using the wealth metaphor, OU13:

"If equality of rights is seen as wealth, and efforts are made all together, it will be possible for future
generations to be more successful in all areas of life. At this point there are important tasks for
teachers and families ".

The metaphors in the category "Respect diversity" used by the lecturers are "Bridge, diversity and
color". Some of the reasons for the metaphors used by the instructors are as follows:

Using bridge metaphor, OU4:

"An anti-bias education program serves as a bridge between individuals with different languages,
religions, traits and needs, and ensures that all individuals respect each other and see differences as
richness."

Using color metaphor, OU6:

"The difference must be perceived as color and it should not be forgotten that there are many colors
of the world. These programs need to prevent discrimination and to respect the individual
characteristics of each other. "

The metaphors included in the "Human rights" category used by the lecturers are "Life, necessity and
need". Some of the reasons for the metaphors used by the instructors are as follows:

Using the metaphor of life, OU17:

"Just as all individuals have the right to live, the abolition of discrimination is a fundamental right in
life".
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Using the metaphor of necessity, OU20:

"Under the human rights treaty, all individuals have rights and it is imperative that discrimination be
prevented in order to have access to these rights".

In Table 5, the metaphors for the ABEP from the teacher candidates are presented.

Table 5.
Teacher Candidates’ Metaphors and Created Categories for ABEP.
Categories and Age Gender
Metaphors 20-24 age 25-29 age Female Male
[=3
o  peace 4 3 6 1
©  wealth 2 1 3
§ kite 1 1
< value 3 2 4 1
2z Fruit cake 1 1 1 1
E table 2 1 2 1
S clock 1 1
sun 1 1
water 2 1 3
opportunity 2 1 1
need 3 1 2
Total 20 11 22 9
.g toleration 2 2 2 2
@ genderless toy 1 1 1
> .
a helium balloon 3 2
a
. pomegranate 1 1
‘E Ice cream 3 2 1 4
[S) .
@  mosaic 2 2
[oX
o flag 1 1
o
forest 2 1 1
bridge 3 1 2 2
Total 12 11 13 10
£ it 1 1
©  Dpizza 1 1 2
2  wetcake 1 1
é rainbow 1 1
S Total 4 2 4 4
=
E wheel 1 1
= pizza 2 1 2 1
8 puzzle 1 1 1 1
E  peaceful 1 1
go application
a dream 1 1 1 1
education has to 1 1 1 1
be taken
Total 7 4 7 4

When Table 5 is examined, it is seen that the metaphor used by the age group of 20-24 is mostly in
the category of "Equality in Education" and the majority of these participants are women.
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It is understood that participants aged 25-29 produce predominantly metaphors in the category of
"equality in education and program content". When we look at the categorization of the metaphors
used in terms of gender, it is seen that female participants use metaphors in the categories of "respect
for equality and differences in education".

The metaphors included in the category "Equality in Education" used are "Peace, wealth, kite, value,
fruit cake, table, clock, water, opportunity, sun and need. Some of the reasons the teacher candidates
have expressed about the metaphors they use are as follows:

Teacher candidates using the metaphor for peace are OA3, OA62 respectively:

"“In order for children to live in peace, they must benefit from education equally and access to
education".

"Because an anti-bias program takes every individual, regardless of religion, language, race, gender,
social class, and provides everyone with peaceful education in equal opportunities.”

Use the fruitcake metaphor Teacher candidate, OA27:

"The anti-bias training program is a colorful variety like fruit cake and is a program that all children
can enjoy."

Teacher candidate using value metaphor, OA42:

"Education should make all children feel valuable and include all children in the educational
environment, despite all their differences and impossibilities".

The teacher candidate using the wealth metaphor, OA15, OA19:
"If teachers see different children and families as wealth, then no children are left out in education".

"Sex discrimination is seen all over the world. The fact that girls are important and valuable also
enriches education ".

Metaphors included in "Program content" category used are "Wheel, pizza, puzzle, peaceful
application, imagination, training to be taken". Some of the reasons the teacher candidates about the
metaphors they used are as follows:

Teacher candidate using wheel metaphor, OA28:

"In education, children should be provided with the activities they want, such as the wheel system, in
the direction of their own preferences."

Candidate teacher using the education metaphor information, OA36:

"Because the program to be implemented must be appropriate for all religion, culture and sex
children, and encourage the participation of all. With such programs, children will not be concerned
about themselves and their families, but will learn to be proud of themselves and their families, as
well as learn to respect different cultures. Children who grow up in this way will be more peaceful in
their future work life and social life, and will build healthier relationships. "

Teacher candidate using the metaphor of peaceful application, OA33:

"In order to create a more peaceful, happy and livable social life while living a common life with
others, one has to educate his own soul and increase his acceptance. The program should include
activities that support it ".

Teacher candidate using pizza metaphor, OA31:

"In the educational process, it is imperative that the program include and monitor individual
differences of people in a way that is not a positive or negative variable".
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Metaphor included in the category "Multiculturalism" used are "kite, pizza, wet cake and rainbow ".
Some of the explanations of the teacher candidates regarding the metaphors they use are as follows:

Teacher candidate using kite metaphor, OA63:

"It is important for education that all cultures, like a colorful kite, coexist, when people are evaluated
as a whole, not by separating the different qualities found in people, but between people."

Teacher candidate using rainbow metaphor, OA51:

"All the colors of the rainbow are alive and make it look more beautiful. The diversity and cultural
richness of people also make education more beautiful".

The metaphors included in the "respect for differences" category used are "tolerance, pomegranate,
ice cream and mosaic". Some of the explanations are as follows:

Using the mosaic metaphor, OA48:

"It is important to find the right balance in education and to ensure the continuity of personal rights
and legal rules. There must be regular and diverse applications such as mosaics for this. "

Table 6 lists the categories created for teachers' ABEP metaphors. As seen in Table 6, when the
answers given by the teachers are analyzed based on the duration of vocational service, It is seen that
most of the teachers who have 1-5 years and 6-10 years of service use metaphors in the category of
"equality in education". Teachers who have more than 20 years of professional service experience use
the metaphor of "respect for differences". There are no significant differences in the distribution of
categorizations according to age and education status of the institution employed.

Metaphors in the category of "Equality in education" used are "easy access, genderless, world,
freedom, kite, lamp, visa-free, umbrella, pizza, ocean, mosaic, paving stones, open door, window, sky,
spot”. Some of the explanations that teachers express about the metaphors are as follows:

Teacher using ocean metaphor, 011:

"Because people like diversity in the ocean. We must be sensitive and understanding to differences.
Everyone should be equal and benefit from education equally ".

The metaphors in the "Respect for differences" category used by teachers are "ghost, pool, respect
(3), diversity, wealth". Some of the explanations about the metaphors are as follows:

Teacher using the metaphor of respect, 031:

"Anti-bias programs primarily teach that individuals respect each other and love each other with all
their differences. Societies where more respectful individuals are educated will be more peaceful ".

Teacher using mosaic metaphor, 08:

"Different parts of the mosaic are different in humans, and they are unique. It is important to see the
differences and to use the right to education and life for a respectful, happy life. This can only be
achieved with equal educational opportunities”

Discussion, Conclusion and Implications

Research carried out in relation to the anti-bias educational program generally focus on concepts
with respect to differences, self-identity, protecting oneself and others against bias, empathic
interaction, economy, politics, gender, disability, and ethnic and cultural diversity (Bisson & Derman-
Sparks, 1992; Swadener & Miller, 1993). The metaphors preferred by the faculty members, teachers,
and teacher candidates participating in the working group of this research are in parallel with the
relevant literature; however, these metaphors are mainly centered on concepts such as equality in
education, equality of rights, and equality of opportunities.
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Table 6.
Teachers” Metaphors and Created Categories for ABEP.
Period of
Gender Service Types of Institution State of education Age
°
3 £
g _ £ & T g 3 o o
o = 8 & & £ 5 & . » &+
g o < = ] 5 ] = o o o
Categories and g =2 ) s 2 B s £ 3 3 2 o @ 9 &
Metaphors @ § wooo o g £ £ 2 3 < ‘E" I o o o
w — © o a ¥ a = = oo a N o <
5 easy access 3 2 1 2 1 1 2 2 1
® genderless 1 1 1 1
3 lamp 1 1 1 1 1
‘e world 2 101 1 11 1 1 1
> freedom 1 1 1 1 1
s kite 1 1 1 1 1
e umberalla 1 1 1 1 1
visa-free 1 1 1 1 1
pizza 2 1 1 1 1 1 1 1 1
ocean 1 1 1 1 1
mosaic 1 1 1 1 1
paving stones 1 1 1 1 1
open door 1 1 1 1
window 1 1 1 1 1
sky 1 1 1 1 1
night 1 1 1 1 1
justice 2 2 1 1 2 2
Total 22 4 8 10 7 5 6 4 4 18 1 10 9 3
S £ ghost 1 1 1 1 1
‘g § pool 1 1 1 1 1
2 A respect 1 1 1 1 1
& diversity 1 1 1 1 1
wealth 2 2 1 1 1 1 1 1
Total 6 1 5 3 3 4 1 1
§ compound 1 1 1 1 1
‘g puzzle 1 1 1 1 1
o mix vegetable 1 1 1 1 1
§  pot
g’ symphony 1 1 1 1 1
o pizza 3 1 2 2 1 1 2 1 2
mosaic 1 1 1 1 1
Total 8 3 5 2 4 2 3 4 1 4 4

Vandenbroeck (2007) emphasizes that political and economic elements are determinant in ensuring
that children benefit equally from education. The metaphors used by the participants in the working
group have not provided any findings in relation to the economic and political dimension of bias. As
such, the faculty members, teachers, and teacher candidates might have no perception that the
economic and political dimensions may lead to bias or they do not think these dimensions are of priority
in bias.Education, which is among the most significant elements in the development of countries and
enhancing social welfare, must be provided equally without any bias across the country or among
regions (Sarier, 2010). Equality in education necessitates that both women and men are provided with
equal opportunities for education; people, whether with disabilities or not, are provided with the
education appropriate for their needs without any bias based on religion, language, race, social, and
economic status. Equality in education is among the objectives of the anti-bias educational program.
The fact that educators apply content by integrating them into the program and that the governmental
policies and societies are shaped accordingly will ensure that the program objectives are attained
(Derman-Sparks & Edwards, 1999). The most important task in this regard also falls on the shoulders of
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the educational system. Through education, people must learn to accept and tolerate different cultures
and educational systems must be shaped in a way that values and respects differences (Aydin, 2013).
‘Equality of opportunities’ and ‘respect for diversity’ metaphors widely used by the working group in this
research and their explanations on these metaphors are in parallel with the objectives of the anti-bias
education program.

Surprisingly, participants in the working group have not put forward metaphors about common
issues in Turkey such as sexist attitude, status of disabled people, or ethnic and cultural diversity despite
the fact that it is a multicultural nation. Sadioglu, Bilgin, Batu and Oksal (2013) found that teachers
providing mainstreaming applications need expert support and their level of knowledge is not adequate.
GOk and Erba (2011) found that preschool teachers believe that the visually- and mentally-impaired
children must not be included in mainstreaming education, and children in other disabled groups must
be included in the process as much as they could.

The multiculturalism-related research of Ginay, Aydin and Kog-Damgaci (2014) focused on the
metaphoric perceptions of academicians working in education faculties. They found that academicians
have positive views relating to multicultural education. Meanwhile, Damgaci (2013) pointed out that
certain academicians have negative perceptions about multicultural education as they think this type of
education must be provided by specialists and, if not, this could undermine the integrity of the nation.

Derman-Sparks and Edwards (2010) express that children can observe differences between people
through observations and perceive verbal and nonverbal messages (racism, sexism, etc.) regarding these
differences. The differences perceived by children could affect their respective roles and self-esteem.
For example, a four-year-old boy opposing his girlfriend that ‘girls cannot drive buses’ or a boy’s warning
his girlfriend who is trying to climb up a tree that ‘girls cannot climb up trees’ can be cited as blatant
examples of gender bias prevailing in society. Bailey (1992) specified in his research that teachers treat
girls and boys differently. They expect girls to be orderly, calm, and quiet, whereas they expect boys to
be independent, active, and talkative. Although many examples of gender bias exist in present-day
society (e.g. the failure of parents to send their daughters to educational institutions uninterruptedly,
the roles that society deems appropriate for girls and boys, and women-men bias made for certain
professions), no findings relating to the concept of gender were revealed in the metaphors used by
faculty members, teachers, and teacher candidates.

The integration of the anti-bias educational programs in the United States into the undergraduate
education enables diversity of perceptions of teachers and, at the same time, different opinions start to
be put forward (Hyun et al., 2001). In European countries, especially until the 19th century, the view of
one language and one society was promoted; differences were estranged; and a homogeneous
structure was targeted. With industrialization, immigration to especially Belgium, France, and West
Germany the adoption of multiculturalism was required over time. However, southern European
countries such as Italy and Spain used their own workforce and tried to maintain their homogeneous
structures. Within this context, it was only in the beginning of the 1990s when anti-bias educational
programs started to be applied and regarded as necessity by researchers, educators, and politicians in
Europe (Vandenbroeck, 2014).

The right for education, equality of opportunities, and equality of rights stipulated in the basic
principles of Turkish National Education and Children’s Rights Declaration affect the perceptions of
educators; they direct the metaphors used by them. This research and the findings of previous research
indicate that integration of ABEP into the national policies is required and that national educational
program must be revisited accordingly.
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Tiirkge Siiriim

Girig

Ayrimcilik, bireyin dini, cinsiyeti, irki, siyasi gorist, engellilik durumu ya da farkl bir etnik kokene
sahip olmasindan dolayi baskalarindan koti muamele gorerek haksizliga ugramasidir. Ayrimciliga maruz
kalan birey, digerleriyle esit sartlarda topluma katilamamaktadir. Bireylerin toplumsallasmasinda
oldukga 6nemli etkiye sahip olan egitim kurumlarinda meydana gelen sosyal adaletsizlige bir tepki olarak
gelistirilen Ayrimcilik Karsiti Egitim Programi [AKEP] 1950’lerde uygulanmaya baglanmis ve 1989’da
Derman-Sparks ve ABC Task Force tarafindan yazili hale getirilmistir (Duman, 2013). AKEP’in amaci
toplumu olusturan bireylerin bir arada baris icerisinde varhgini siirdirmesi ve huzur icinde yasamasi igin
cok kalturla ve bireysel farkliliklara deger veren bireyler yetistirmektir (Derman-Sparks & Olsen, 2010).
AKEP; irk, kaltlr ve cinsiyet esitsizligini elestirmekle beraber, kiiresel bir yaklasimla dinyadaki tim
cocuklarin ve ailelerinin bireysel farkhliklarini ve karakter 6zelliklerini 6nyargisiz bir sekilde kabul eder.
Rosenzweign (1998) Ayrimcilik Karsiti Egitim Programinda elestirel egitim ve sosyal bilis teorisini temel
almaktadir. Elestirel egitim teorisi informal egitimde meydana gelen sosyal esitsizlikleri elestirirken,
sosyal bilis teorisi ¢ocuklarin kendi ve diger insanlarin kimliklerini sosyal ve ahlaki bilgileriyle
iliskilendirerek nasil yapilandirdiklarini inceler (Uner, 2011). Cocuklarin elestirel disiincelere sahip
olmasi igin farkl bireylerle ya da gruplarla farkhliklara deger veren bir egitim ortaminda bir araya gelerek
etkilesim halinde olmasi gerektigi vurgulanmaktadir (Davis, 1995; Garcia, 1997; Hoare, 1991; Mills,
McGrath, Sobkoviak & Stupec, 1995). Bu tir ortamlarda cocuklar bir yandan 6z kimliklerini ve empati
becerilerini gelistirirken diger yandan farkl kisilik 6zelliklerine sahip bireylerle bir araya gelerek onlari
tanima firsati elde etmektedir. Cocuklar bulunduklari ortamlardaki bireyleri tanidik¢a onlarla rahat
iletisim kurmakta ve kendilerini glivenli bir ortamda hissetmektedir (Plant & Devine, 1998). Cocuklarda
meydana gelecek bu gelisimler Derman-Sparks ve Olsen (2010) tarafindan belirlenenAyrimcilik Karsiti
Egitim Programi'nin temel hedefleriyle paralellik gostermektedir. Program, tim ¢ocuklarin sosyal,
duygusal ve bilissel gelisiminin desteklenmesini, kiiltiirel ve sosyal cesitliligi anlamasina yonelik imkéanlar
sunulmasini, ayrimcilik karsisinda bireysel ya da grupla hareket ederek karsi koyma becerisinin
edinilmesini ve son olarak ¢ocuklara haksizligin ne oldugu ve haksizlik karsisinda olusabilecek durumlar
hakkinda bilgileri gercek yasamla bagdastirmalarina imkan veren uygulamalari hedeflemektedir
(Derman-Sparks & Olsen, 2010).

Arastirmacilar, AKEP’ in bebeklik ve yeni yiriimeye baslayan ¢ocukluk déneminde uygulanmasi
gerektigini vurgulamaktadir (Levy, 1997). Cocuklar farkhlklari tanimayi yasamin ilk t¢ yilinda 6grenirler
ve bu siire icinde empati becerilerini de gelistirirler (Brewer, 2006). Ozellikle erken ¢ocukluk dénemdeki
cocuklar, irk ve cinsiyet farkhliklarinin vurgulandigi sosyal siniflamalara olduk¢a duyarlidir (Katz, 2003;
Ramsey, 1991). Bu dénemde ayrimcilik karsiti kavramlar ¢cocugun yasamindan ne kadar uzakta olursa,
cocugun bu kavramlarla ve tirevleriyle bag kurmasi da o kadar zor olacaktir. Bu nedenle, erken ¢ocukluk
donemindeki ¢ocuklar igin AKEP, ¢ocugun yakin c¢evresinde bulunan farkl kiltirlere sahip kisi ya da
gruplarla yapabilecegi pratik uygulamalari icermektedir. Bu uygulamalar ¢ocuklara yasamanin, diinyaya
bakmanin ve problemlerle basa ¢ikmanin birgok yolu oldugunu 6gretir (Thorman, 2002).

AKEP’ in temel bilesenlerinden biri de ¢ocuklarin bilissel seviyelerine uygun etkinlikler dizenleyen, 6n
vargisal davranislara karsi ¢ikan ve adil bir sinif yonetimi anlayisina sahip egitimcilerdir. Egitimciler ilk
olarak kendi dényargi ve yanliliklarini ele almali, onlari yok etmeli sonrasinda ¢ocuklara farkli irk, kiltdr,
fiziksel ve zihinsel becerilere sahip insanlar arasindaki benzerlik ve farkhliklari agikca kesfedilebilecegi
ortamlar sunmalidir (Carter ve Rice, 1997; McGregor, 1993; Ramsey & Derman-Sparks, 1992;). NAEYC'e
gore erken gocukluk egitimcisi cocugun cinsiyetini, irkini, kiiltiriinG, ailesel yasanmughklarini, dinini ve
yeteneklerini géz ardi etmeden, onlarin 6z kimliklerini gelistirici ortamlar olusturmali ve gelisimlerine
uygun uygulamalara programda vyer vermelidir (NAEYC, 2009). Bu baglamda erken c¢ocukluk
doénemindeki egitimci misyonu ile AKEP’ in egitimci misyonu birbirleriyle 6rtiismektedir.
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Cok uluslu ve kiltarli tlkelerde AKEP erken ¢ocukluk déneminde uygulanmakta ve 21. yy egitim
programi olarak adlandirilmaktadir (Gliven, 2005). Toplumu olusturan unsurlarin bir arada baris ve huzur
icinde yasamasi, erken ¢ocukluk déneminden itibaren farkhliklara saygl ve hosgorili olma bilincinin
olusturulmasiyla yakindan iliskilidir.

AKEP’e yonelik ulusal ve uluslararasi literatlirde yapilan arastirmalar incelendiginde konuya iliskin
ulusal arastirmalara rastlanmamis olup uluslararasi arastirmalarin ise olduk¢a az sayida oldugu
saptanmistir (Katz,2003; Killoran et al., 2004; Lin, 2008; Simangan, 2012). Bu nedenle yapilan
arastirmanin llkemizde ayrimcilik karsiti egitim programlarina iliskin ilk arastirma olmasi bu konuya
dikkat cekmesi agisindan da oldukga 6nemlidir.

Ulusal ve uluslararasi literatiire katki saglayacagi distiniilen bu arastirma, Universitelerin egitim
fakiltelerinin okul 6ncesi 6gretmenligi anabilim dallarinda gorev yapan 6gretim uyelerinin; bu anabilim
dallarinda okuyan 4. sinif 6grencilerinin ve alanda calisan okul éncesi 6gretmenlerinin AKEP kavramina
yonelik metaforlarinin neler oldugunu ortaya ¢ikarmak amaci ile yapilmistir.

Arastirmada, katimcilarin konuya iliskin metaforlarini tespit edilmesi amaciyla asagidaki sorulara
cevap aranmistir.

o Ogretim lyelerinin AKEP kavramina iliskin olusturduklari metaforlar nelerdir?
e Okul 6ncesi 6gretmen adaylarinin AKEP kavramina iliskin olusturduklari metaforlar nelerdir?
e Okul 6ncesi 6gretmenlerinin AKEP kavramina iligkin olusturduklari metaforlar nelerdir?

* Bu metaforlar diger degiskenler (¢alistigi kurum tiirt, 6grenim durumu, mesleki hizmet sirelerine,
yasa, cinsiyete, uzmanlik alanlarina gore ) agisindan farklilasmakta midir?

Yontem
Arastirma Modeli

Bu calismada nitel arastirma yéntemlerinden olgu bilim (fenomenoloji/) deseni kullaniimistir. Olgu
bilim deseni, farkinda oldugumuz ancak derinlemesine ve ayrintili bir anlayisa sahip olmadigimiz olgulara
odaklanmaktadir. Bize timdiyle yabanci olmayan, ayni zamanda da tam anlamini kavrayamadigimiz
olgulari arastirmayi amaglayan ¢alismalar igin olgu bilim uygun bir arastirma zemini olusturur. Olgu bilim
¢alismalarinda genellikle bir olguya iliskin bireysel algilarin ortaya ¢ikarilmasi ve yorumlanmasi amaglanir
(Yildirnm & Simsek, 2008). Bu dogrultuda 6gretim uyelerinin, okul éncesi 6gretmenlerinin ve 6gretmen
adaylarinin Ayrim Karsiti Egitim Programi’na (AKEP) iliskin metaforlari ortaya gikarilarak yorumlanmistir.

Calisma Grubu

Arastirmanin ¢alisma grubu; amacgl 6rnekleme yontemlerinden uygun ornekleme yodntemiyle
secilmistir. Calisma grubunu; Adana, Kirikkale, Balikesir, Mugla, istanbul, Mus, Ankara, Bolu, Kiitahya
illerinde bulunan 17 farkh Gniversitede gbrev yapan 22 6gretim Uyesi, bu Universitelerin okul 6ncesi
ogretmenligi anabilim dalinda okuyan 71 okul o6ncesi 6gretmen adayi ve farkli okul dncesi egitim
kurumlarinda gorev yapan 36 okul 6ncesi 6gretmeni olmak tzere toplam 129 katilimci olusturmustur.

Tablo1.
Ogretim Uyelerine iliskin Demografik Bilgiler.
Cinsiyet Uzmanhk Alani
Kadin  Erkek Kadin Erkek Kadin Erkek
N 14 8 12 6 3 1
Toplam 22 22
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Tablo 2.
Ogretmenlere iliskin Demografik Bilgiler.
n n

Cinsiyet Hizmet siiresi
Kadin 36 1-5yil 8
Erkek 0 6-10yil 18
Yas 21- + 10
20-30yas 18 Okul tiirii
31-40yas 14  Anaokulu 12
41-50 yas 4 Anasinifi 12
Ogrenim Durumu Ozel anaokulu 8
Onlisans 7 Kurum anaokulu 4
Lisans 25 Toplam 36
Yiiksek Lisans 3
Tablo 3.
Ogretmen Adaylarina iliskin Demografik Bilgiler.

Cinsiyet Yas AKEP Egitimi Alma Durumu

Female Male 20-24 25-29 Yes No

n 45 26 43 28 0 71
Total 71 71 71

Veri Toplama Araglar

Arastirmada veri toplama araci olarak iki bdlimden olusan bir form kullanilmistir. Formun ilk
boéliminde ¢alisma grubunun demografik bilgilerinin yer aldigi sorular ve ikinci bélimiinde ise ¢alisma
grubunda yer alan katilimcilarin Ayrim Karsiti Egitim Programi’na (AKEP) iliskin sahip olduklari
metaforlari ortaya ¢cikarmak amaciyla katiimcilardan yazili olarak tamamlamalari istenen “Ayrim Karsiti
Egitim Programi.......... gibidir, cinkd............... ”climlesinin yer aldigi soru bulunmaktadir. icerigin
katimcilar tarafindan dogru anlasilabilmesi icin hazirlanan formda calismanin amacini ve metaforun
tanimini iceren bilgilere ve farkli bir konu hakkinda bir metafor 6rnegine yer verilmistir.

Arastirmanin galisma grubunun farkh sehirlerden ve Universitelerden olmasi sebebiyle arastirmacilar
tarafindan hazirlanan formlar ¢alisma grubuna e-posta veya posta yoluyla génderilmis ve ayni yolla geri
toplanmistir.

Verilerin Analizi

Calisma grubunun doldurduklari formlar kullanilarak veriler elde edilmistir. Katilimcilarin kullandiklar
metaforlar ve gerekceleri bilgisayar ortamina aktarilmis ve igerik analizleri yapilmistir. Ulusal ve
uluslararasi literatiirde AKEP’e yonelik siniflama bulunmamasi sebebiyle uzman goérisleri dogrultusunda
katimcilarin metaforlarina iliskin kategori arastirmacilar tarafindan igeriklerin analiz edilmesi sonucu
olusturulmustur. Katilimcilarin kullandiklari metafora iliskin gerekgelerine dogrudan alinti yapilarak yer
verilmistir. Alintilar sirasinda dgretim tyeleri OU, 6gretmen adaylari OA ve 6gretmenler O olarak
kodlanmistir.

Gecerlik glivenirligi saglama asamasinda arastirma sonucunda ulasilan ..tema altinda sunulan
metaforlarin s6z konusu temalari temsil edip etmedikleri ....uzman tarafindan incelenmistir. (uyusma
diizeyine baktiginiza gére uzmanlara gondermissiniz. Uzman ve kategori sayisini bir dnceki ciimlede
belirtiniz ve yazdigim clUmleyi calismaniza ekleyiniz.)Arastirmanin i¢ guvenirligini saglamak igin
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katilimcilardan elde edilen veriler arastirmacilarin dérdi tarafindan kodlanmis, benzer bulgulara benzer
yorumlarin yapilip yapiimadigini ve benzer sonuglara ulasilip ulagilmadigini gérmek amaciyla yapilan
icerik analizleri karsilastinlmistir. Arastirmanin guvenirlik calismasinda Giivenirlik= Goris Birligi/ (Gorus
Birligi+Goris Ayriligl) formali ile hesaplanan ve Miles ve Huberman’in (1994) gelistirdigi uyusum yuzdesi
kullaniimistir.  Arastirmalarin  yaptigi c¢apraz kodlamalar sonucunda uyusum ylizdesi .87 olarak
hesaplanmistir. Miles ve Huberman (1994), calismanin gilivenirligi icin uyusum ytzdesinin %70.00’in
Gizerinde oldugunu savunmaktadirlar. Arastirmanin verileri analiz edilirken ilk olarak; toplanan veriler
arasinda kayip veri olup olmadigi kontrol edilmis ve hatali veya eksik veriler galismadan ¢ikariimistir (2
O0gretmen ve 3 6gretmen adayi). Daha sonra katilimcilardan toplanan veriler 6gretim Gyesi, 6gretmen ve
dgretmen adayi olarak ayrilmis ve her birine numara verilmistir (01, OA1 ve 0U1 gb.).Yazili olarak alinan
veriler bilgisayar ortamina aktarilmis ve kullanilan metafor ve igerik arasindaki baglantilar anlam
yoniinden incelenmistir. Anlam bakimindan birbiriyle benzerlik gésteren metaforlar icin kategoriler
olusturulmustur. Son olarak ise, olusturulan kategoriler tablolastirilmis ve kategorilere yerlestirilen
metaforlar bir araya getirilmistir. Bu asamada hem uzman gorist alinmis hem de kodlayici giivenirligine
bakilmistir.

Bulgular

Asagida, 6gretim Uyeleri, 6gretmenler ve 6gretmen adaylarinin “AKEP” kavramina iliskin Grettikleri
metaforlari ortaya ¢ikarmak amaciyla yapilan metafor formu ile elde edilen verilerin igerik analizleri yer
almaktadir. Tablo 4’te arastirmaya katilan 6gretim Uyelerinin AKEP’e iliskin metaforlari ve olusturulan
kategoriler yer almaktadir.

Tablo 4 incelendiginde, 6gretim Uyelerinden ¢ocuk gelisimi ve egitimi alan uzmanlarinin AKEP’e iliskin
metaforlarinin “haklarin esitligi ve program icerigi” kategorileri altinda yogunlastigi goriilmektedir. Okul
dncesi egitimi alan uzmanlarinin metaforlarinin “egitimde esitlik ve farkliliklara saygi”; ilk okuma ve
yazma 6gretimi alaninda uzman 6gretim lyelerinin metaforlarinin ise “haklarin esitligi, farkliliklara saygi
ve insan haklar” kategorilerinde yer aldig gériilmektedir. Egitim programlari ve 6gretimi alan uzmaninin
olusturdugu metafor ise insan haklari kategorisinde yer almaktadir.

Ogretim Uyelerinin kullandigi “Egitimde esitlik” kategorisinde yer alan metaforlar ise, “yildiz, kapi,
semsiye”dir. Ogretim (yelerinin kullandiklari metaforlara iliskin dile getirmis olduklari gerekcelerden
bazilari su sekildedir:

Yildiz metaforunu kullanan OU8 ve OU1 sirasiyla:

“Egitim bir yildiz gibi nerede olursa olsun tiim ¢ocuklar tarafindan gériilebilir olmalidir. Ayni zamanda
tiim cocuklari kapsayici olmalidir. Yildizlarin parlamasi gibi tiim ¢ocuklarin ayni ¢ati altinda
aydinlatmalidir”.

“Ayrimcilik karsiti egitim programi tiim ¢ocuklara esit firsatlar sunmali ve editimden tiim ¢ocuklarin
yararlanmasini, egitime katilimlarini destekleyici firsatlar sunmayi amaglamalidir”.

Kapi metaforunu kullanan 0U21:

“Egitim ayrimcihigi énlemeli ve tiim ¢ocuklara kapilarini agmalidir. Ancak tiim ¢ocuklara kapilarr agik
olan bir egitim ile ¢ocuklara esit egitim olanaklari saglanabilir”.

Katihmci ogretim (Uyeleri program igerigi kategorisinde “Bltiincil program, mesale ve rehber”
metaforlarini kullanmislardir. Ogretim iiyelerinin kullandiklari bu metaforlara iliskin agiklamalarindan
bazilar:

Biitiinciil program metaforunu kullanan 0U12:

“Ayrimcilik karsiti egitim programi ancak biitiinciil bir yaklasimla tiim c¢ocuklari kapsayacak bir
uygulama olabilir. Din, dil irk ayrimi olmaksizin tiim ¢ocuklara erisebilecek bir yapida olmalidir”.
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Tablo 4.
Ogretim Uyelerinin AKEP’ e iliskin Metaforlari ve Olusturulan Kategoriler.
Kategoriler ve Alan Uzmanhgi Cinsiyet
Metaforlar Cocuk ilk Okuma Egitim
Gelisimi ve Okul Oncesi ve Yazma  Programlari
Egitimi  Ogretmenligi Ogretimi  ve Ogretimi  Kadin Erkek
x yildiz 1 1
E" kapi 1 1
g semsiye 1 1
;E lamba 1 1
Elely]
w Toplam 3 4
S @ kopri 1 2
= ‘5. gokkusag 1 1 1 1
© W
T su 1 1
zenginlik 1 1 1 1
Toplam 2 3 1 1 3 4
© @ kopri 1 1 2
o >
= & cesitlilik 1 1 2
< renklilik 1 1
©
w- Toplam 1 3 1 3 2
§ r_% yagam 1
£ < zorunluluk 1 1
T ihtiyac 1 1
Toplam 2 1 2 1
% sao0  bltuncdl 1 1
E,, 'g,‘ program
& rehber 1 1
megsale 1 1
Toplam 2 1 2 1

Giines metaforunu kullanan 0U19:

“Glinesten biitiin canhlar ihtiyaglari kadar esit bir sekilde yararlanir. Bu program da kapsayicidir ve
herkes bundan bireysel 6zellikleri ve farkliliklari dikkate alinarak yararlanir. Program buna gére
diizenlenmelidir”.

Ogretim Uyelerinin kullandigi “haklarin esitligi” kategorisinde yer alan metaforlar ise, “Kopri,
gokkusagi, su ve zenginlik”tir. Ogretim Gyelerinin kullandiklari metaforlara iliskin ifade etmis olduklari
gerekgelerden bazilari su sekildedir:

Gokkusagl metaforunu kullanan 0U2:

“Tiim ¢ocuklar ve tiim milletler esit haklara sahip olmalidir. Ayrimcilik karsiti egitim programlarinin
uygulanmasi herkesin ayni haklara sahip olmasini saglayabilir diye diisiiniiyorum. Bu bilincin tim
kiiciik yaslardan itibaren kazandirilmasi ve adil olunmasi gerekir”.

Zenginlik metaforunu kullanan 0U13:

“Esit haklara sahip olunmasi zenginlik olarak gériiliirse ve bunun igin hep birlikte ¢caba harcanirsa
gelecek nesillerin yasamin tiim alanlarinda daha basarili olmasi miimkiin olacaktir. Bu noktada
o6gretmenlere ve ailelere 6nemli gérevler diismektedir”.
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Ogretim uyelerinin kullandigr “Farkliliklara saygl” kategorisinde yer alan metaforlar ise, “Képri,
cesitlilik ve renklilik”tir. Ogretim lyelerinin kullandiklari metaforlara iliskin dile getirmis olduklari
gerekgelerden bazilari su sekildedir:

Képrii metaforunu kullanan 0U4:

“Ayrnimcilik karsiti egitim programi farkh dil, din, ézellik ve ihtiyaglari olan bireyler arasinda bir képrii
gGrevi goriir ve tiim bireylerin birbirine saygi duymasinin ve farkliliklari zenginlik olarak gérmesini
saglar”.

Renklilik metaforunu kullanan OU6:

“Farklilik renklilik olarak algilanmali ve diinyanin bircok rengi oldugu unutulmamalidir. Ayrimciligin
6nlenmesi ve bireylerinin birbirlerinin farkli 6zelliklerine saygi duymasi igin bu programlarin
kullanilmasi gerekir”.

Ogretim (yelerinin kullandigi “insan haklar” kategorisinde yer alan metaforlar ise, “Yasam,
zorunluluk ve ihtiyag”tir. Ogretim uyelerinin kullandiklari metaforlara iliskin dile getirmis olduklari
gerekgelerden bazilar su sekildedir:

Yasam metaforunu kullanan OU17:

“Nasil ki tim bireylerin yasama hakki varsa ayrimciligin egitimden kaldirilmasi da temel bir yasam
hakkidir”.

Zorunluluk metaforunu kullanan 6U20:

“Insan haklari sézlesmesi geredince tiim bireylerin haklari vardir ve bu haklarina erisimleri igin
ayrimciligin 6nlenmesi bir zorunluluktur”.

Tablo 5’de ¢alisma grubuna alinan 6gretmen adaylarinin AKEP’e iliskin metaforlari ve olusturulan
kategoriler yer almaktadir.

Tablo 5 incelendiginde 06gretmen adaylarindan 20-24 vyas araliginda olanlarin kullandiklari
metaforlarin yogunlukla “Egitimde esitlik” kategorisinde yer aldigi ve bu katilimcilarin ¢ogunun kadin
oldugu gorilmektedir.

25-29 yas arasindaki katiimcilarin agirlikli olarak “egitimde esitlik ve program icerigi” kategorinde yer
alan metaforlar urettikleri anlasilmaktadir. Ogretmen adaylarinin kullandiklari metaforlara isaret eden
kategorilere cinsiyet baglaminda bakildiginda ise kadin katiimcilarin daha c¢ok “egitimde esitlik ve
farkhliklara sayg1” kategorilerinde yer alan metaforlar kullandiklari gérilmektedir.

Ogretmen adaylarinin kullandigi “Egitimde Esitlik” kategorisinde yer alan metaforlar, “Baris,
zenginlik, ugurtma, deger, meyveli kek, tablo, saat, su, firsat, giines ve ihtiya¢”tir. Ogretmen adaylarinin
kullandiklari metaforlara iliskin dile getirmis olduklari gerekgelerden bazilari su sekildedir:

Baris metaforunu kullanan égretmen adaylari OA3, OA62 sirasiyla:

“Cocuklarin baris igerisinde yasayabilmeleri igcin editimden esit olarak faydalanmalari ve egitime
erisimlerinin saglanmasi gerekir”.

“Clinki ayrimcilik karsiti olan bir program, din, dil, irk, cinsiyet, sosyal sinif ayrimi gbzetmeksizin her
bireyi icerisine alir ve herkese firsat esitliginde baris dolu egitim olanadi saglar.”.

Meyveli kek metaforunu kullan 6gretmen adayi OA27:

“Ayrnimcilik karsiti egitim programi meyveli kek gibi renkli gesitli ve tiim ¢ocuklarin faydalanabildigi
zevk aldigi bir programdir”.
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Tablo 5.
Ogretmen Adaylarinin AKEP’e iliskin Metaforlari ve Olusturulan Kategoriler.
Kategoriler ve Yas Cinsiyet
Metaforlar 20-24 yas 25-29 yas Female 20-24 yas
=  barns 4 3 6 1
5 zenginlik 2 1 3
g ugurtma 1 1
E  deger 3 2 4 1
;ED meyveli kek 1 1 1 1
masa 2 1 2 1
saat 1 1
glnes 1 1
su 2 1 3
firsat 2 1 1
ihtiyac 3 1 2
Toplam 20 11 22 9
@ hosgori 2 2 2 2
& cinsiyetsiz 1 1 1
g oyuncak
X  ugan balon 3 2
EE nar 1 1
o dondurma 3 2 1 4
mozaik 2 2
bayrak 1 1
orman 2 1 1
kdpru 3 1 2 2
Toplam 12 11 13 10
§ ugurtma 2 1 1
% pizza 1 1 2
2  vyas pasta 1 1
2 gokkusagi 1 1
S Toplam 4 2 4 4
(&)
s cark 1 1
8 pizza 2 1 2 1
E yapboz 1 1 1 1
% baris¢il uygulama 1 1
&  hayal 1 1 1 1
alinmasi gereken 1 1 1 1
egitim
Toplam 7 4 7 4

Deger metaforunu kullanan dgretmen aday1 OA42:

“Egitim tiim ¢ocuklara degerli hissettirmeli ve tiim farkliliklarina ve imkdnsizliklarina ragmen tim
cocuklari egitim ortamina ddahil etmelidir”.

Zenginlik metaforunu kullanan 6gretmen adayi OA15, OA19 sirasiyla:

“Eger 6gretmenler farkli cocuklari ve aileleri zenginlik olarak gériirlerse higbir ¢cocuk egitimden uzak
kalmaz ve egitime dahil olabilir”.

370



Yekta KOSAN et al.— Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 353-376

“Tiim diinyada cinsiyet ayrimciligi gériilmektedir. Kiz ¢ocuklarinin da énemli ve dederli gériilmesi
editimi zenginlestirir”.
Ogretmen adaylarinin kullandigi “Farkliliklara saygl” kategorisinde yer alan metaforlar, “hosgéri,

cinsiyetsiz oyuncak, ugan balon, bayrak, nar, dondurma, orman, képrii ve mozaik” dir. Ogretmen
adaylarinin kullandiklari metaforlara iliskin dile getirmis olduklari agiklamalardan bazilari su sekildedir:

Mozaik metaforunu kullanan OA48:

“Egitimde egsitligin tam manasiyla karsiligini bulmasi, kisisel haklarin ve hukuk kurallarinin
devamhhiginin saglanmasi 6nemlidir. Bunun igin mozaik gibi diizenli ve gesitli uygulamalar olmahdir”.

Ogretmen adaylarinin kullandig “Cok kiiltiirlilik” kategorisinde yer alan metaforlar, “ugurtma, pizza,
yas pasta ve gokkusagi” dir. Ogretmen adaylarinin kullandiklar metaforlara iliskin dile getirmis olduklar
aciklamalardan bazilari su sekildedir:

Ugurtma metaforunu kullanan égretmen adayr OA63:

“Ciinkii insanlarda bulunan farkli ézellikleri ayristirarak degil insanlari bir biitiin olarak
degerlendirdigimiz zaman insanlar arasinda birlik olusacaktir renkli bir ugurtma gibi tiim kdiltiirlerin
bir arada olmasi egitim igcin 6nemlidir”.

Gokkusag metaforunu kullanan 6gretmen aday1 OA51:

“Gékkusaginin tiim renkleri canlidir ve daha giizel gériinmesini saglar insanlardaki ¢esitlilik ve
kiiltiirel zenginlik de egitimi daha giizel hale getirir”.

Ogretmen adaylarinin kullandigi “Program icerigi” kategorisinde yer alan metaforlar, “Cark, pizza,
yapboz, bariscil uygulama, hayal, alinmasi gereken egitim”dir. Ogretmen adaylarinin kullandiklari
metaforlara iliskin dile getirmis olduklari gerekgelerden bazilari su sekildedir:

Cark metaforunu kullanan 6gretmen adayi OA28:

“Egitimde ¢ocuklarin istedikleri etkinlikleri istedikleri bicimde ¢ark sistemi gibi kendi tercihleri
dogrultusunda gergeklestirmesi saglanmalidir.”

Alinmasi gereken egitim metaforunu kullanan égretmen adayi OA36:

“Clinkii uygulanacak program tiim din, kiiltiir ve cinsiyetteki ¢cocuklar icin uygun olmali ve hepsinin
katilmini tesvik etmelidir. Bu sekilde uygulanan programlarla ¢ocuklar hem kendileri hem de
aileleriyle ilgili bir kaygi tasimayacak, tam tersine kendileri ve aileleriyle gurur duymayi 6grenecek
ayni zamanda farkli kiiltiirlere saygili olmayi égrenecektir. Bu sekilde biiyliyen ¢ocuklar ilerde is
yasamlarinda, sosyal hayatlarinda da daha baris icinde olacak, daha saglikli iliskiler kuracaklardir”.

Bariscil uygulama metaforunu kullanan 8gretmen aday1 OA33:

“Clinkii insan, kendisi disindakilerle ortak bir yasam siirdiiriirken daha huzurlu, mutlu ve yasanabilir
bir toplumsal hayatin olusturulmasi icin, kendi ruhunu egitmek ve kabuliinii arttirmak durumundadir.
Programin bunu destekleyen etkinliklere yer vermesi gerekir”.

Pizza metaforunu kullanan égretmen adayi OA31:

“Egitim siirecinde programin, insanlarin bireysel farkhliklarinin olumlu veya olumsuz anlamda bir
degisken olmamasini icermesi ve gézetmesi zorunludur”.

Tablo 6’da ¢alisma grubuna alinan 6gretmenlerin AKEP’e iliskin metaforlari ve olusturulan kategoriler
yer almaktadir. Tablo 6’da gorildugi gibi 6gretmenlerin verdikleri cevaplarin mesleki hizmet sirelerine
gore dagihmina bakildiginda; 1-5 yil ve 6-10 yil hizmet siresine sahip olan 6gretmenlerin ¢ogunun
“egitimde esitlik” kategorisinde yer alan metaforlar kullandiklari gérilmektedir. Mesleki hizmet siresi 20
yildan fazla olan 6gretmeninin ise “farkhliklara saygl” metaforunu kullandigi gorilmustir. Calisilan
kurum tirine, yasa ve 6grenim durumuna gore olusturulan kategorilerdeki dagilimda belirgin farkliliklar
goriilmemektedir.
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Tablo 6.
Ogretmenlerin AKEP’e iliskin Metaforlari ve Olusturulan Kategoriler.

Cinsiyet Hizmet Siiresi Kurum Tiirdi Ogrenim Durumu Yas
]
R « =
ER g 3
s e Psi . foggooe
s £ T 2 g 2 2 E 2 2 % 8 3 g 8§
© = n =1 + [} © [7] = © X~ 9 \ ] >
KategoriveMetaforlar & ® + & o £ £ 5§ 2 § £ 8 8 g 4 ¢
= kolay erigim 3 2 1 2 1 1 2 2 1
E” cinsiyetsizlik 1 1 1 1 1
g lamba 1 1 1 1 1
E diinya 2 1 1 1 1 1 1 1
;‘En zgirlik 1 1 1 1 1
ugurtma 1 1 1 1 1
semsiye 1 1 1 1 1
vizesiz olmak 1 1 1 1 1
pizza 2 1 1 1 1 1 1 1 1
okyanus 1 1 1 1 1
mozaik 1 1 1 1 1
kaldirim taslari 1 1 1 1 1
acik kapi 1 1 1 1
pencere 1 1 1 1 1
gokyuzi 1 1 1 1 1
gece 1 1 1 1 1
adalet 2 2 1 1 2 2
Toplam 22 4 8 10 7 5 6 4 4 18 1 10 9 3
@ hayalet 1 1 1 1 1
[ havuz 1 1 1 1
o saygl 1 1 1 1 1
X cesitlilik 1 1 1 1 1
= zenginlik 2 2 1 1 1 1
i Toplam 6 1 5 3 3 4 1 1
@  bilesik 1 1 1 1 1
§. puzzle 1 1 1 1 1
E tirla 1 1 1 1 1
o senfoni 1 1 1 1 1
& piza 3 1 2 2 1 1 2 1 2
& mozaik 1 1 1 1 1
Toplam 8 3 5 2 4 2 3 4 1 4 4

Ogretmen adaylarinin kullandigi “Egitimde esitlik” kategorisinde yer alan metaforlar, “kolay erisim,
cinsiyetsizlik, diinya, 6zgiirlik, ugurtma, lamba, vizesiz olmak, semsiye, pizza, okyanus, mozaik, kaldirim
taslari, acik kapi, pencere, gokyiizii, gece, adalet” dur. Ogretmenler kullandiklari metaforlara iliskin ifade
ettikleri agiklamalardan bazilari su sekildedir:

Okyanus metaforunu kullanan dgretmen 011:

“Clinkii okyanustaki cesitlilik gibi insanlar da birbirinden farklidir. Farkhliklara duyarli ve anlayish
olunmalidir. Herkes esittir ve egitimden esit olarak yararlanmalidir”.

Mozaik metaforunu kullanan 6gretmen O8:

“Mozaidin her parcasinin farkl oldugu gibi insanlarda farklidir ve kendine ézgiidiir. Onemli olan
farklihklari bir gériip saygil, mutlu bir yasam icin gerekli egitim ve yasam hakkini kullaniimasidir.
Bunun gergeklestirilmesi de ancak esit egitim olanaklariyla olur”
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Ogretmen adaylarinin kullandigi “Farkhliklara saygl” kategorisinde yer alan metaforlar, “hayalet,
havuz, saygi(3), cesitlilik, zenginlik” dir. Ogretmenlerin kullandiklari metaforlara iliskin ifade ettikleri
aciklamalardan bazilari su sekildedir:

Saygi metaforunu kullanan dgretmen 031:

“Ayrnimcilik karsiti programlar éncelikle bireylere birbirine saygili olmasini ve birbirlerini tim
farklihklariyla sevmesini Ggretir. Daha saygili bireylerin yetistigi toplumlar daha huzurlu ve baris
icinde olacaktir”.

Ogretmen adaylarinin kullandigi “Program igerigi” kategorisinde yer alan metaforlar, “bilesik, puzzle,
tiirlii, senfoni, pizza, mozaik” seklindedir. Ogretmenlerin kullandiklari metaforlara iliskin ifade ettikleri
aciklamalarin bazilari su sekildedir: Senfoni metaforunu kullanan &gretmen 03:

“Ayrimcilik karsiti editim programlari senfoni gibidir. Program igeriginde farkli unsurlari bir arada
bulundurarak ahenkli ve uyumlu bir sekle biiriiniir. Ancak béyle bir programla higbir bireyi g6z ardi
etmeden egitime katmak miimkiinddiir”

Tartisma, Sonug ve Oneriler

Ayrimcihk Karsiti Egitim Programina (AKEP) iliskin olarak okul 6ncesi egitimi anabilim dalinda galisan
ogretim Qyelerinin, okul oncesi egitimi 6gretmenlerinin ve 06gretmen adaylarinin metaforlarini
belirlemek amaciyla yapilan bu arastirmadan elde edilen bulgular incelendiginde; genel olarak
egitimcilerin “egitimde esitlik, haklarin esitligi ve firsat/imkadn esitligi, metaforlarina degindikleri
gorilmustir.

Ayrimcilik kargiti egitim programlari ile ilgili olarak alan yazinda yapilan galismalar incelendiginde;
¢alismalarin daha ¢ok, farkhliklara saygi, benlik saygisi, ayrimciliga karsi kendisini ve bagkalarini koruma,
empatik etkilesim, ekonomi, politika, cinsiyet, engel durumu, etnik ve kulturel gesitlilik gibi kavramlar
Uzerinde yogunlastigl goralmustir (Bisson & Derman- Sparks, 1992; Swadener & Miller Marsh, 1993). Bu
arastirmanin ¢alisma grubuna alinan 6gretim Gyelerinin, 6gretmenlerin ve 6gretmen adaylarinin AKEP’e
iliskin olusturduklari metaforlar incelendiginde ise metaforlarin ilgili alan yazin ile paralellik gosterdigi
fakat daha ¢ok egitimde esitlik, haklarin esitligi ve firsat esitligi meteforlarina yogunlastiklari séylenebilir.
Vandenbroeck (2007) galismasinda, politik ve ekonomik unsurlarin, cocuklarin egitimden esit bir sekilde
yararlanmasinda belirleyici oldugunu vurgulanirken, c¢alisma grubunda yer alan katilimcilarin
metaforlarinda, ayrimciligin ekonomik ve politik boyutlarina iliskin higbir bulguya rastlaniimamistir. Bu
durum egitim fakiiltesi 6gretim Uyelerinin, 6gretmenlerin ve 6gretmen adaylarinin ekonomik ve politik
boyutlarin ayrimciliga neden olabilecegine dair algilarinin bulunmamasi ile ya da bu durumu 6ncelik
olarak diisiinmemeleri ile agiklanabilir. Ulkelerin kalkinmasi ve toplumsal refahin artiriimasinda en
onemli etkenlerden biri olan egitim, tilke genelinde ve bolgeler arasinda hicbir fark gozetmeksizin esit bir
sekilde sunulmalidir (Sarier, 2010). Egitimde esitlik; kadin ve erkek olarak egitimden esit sekilde
yararlanmayi, engel durumu olan ve olmayan bireylere ihtiyaclari dogrultusunda esit firsatlar sunmayi,
dil, din, irk, sosyo-ekonomik durum ayrimi gézetmeksizin herkesi esit sekilde kapsamaktadir. Egitimde
esitlik kavrami ayrimcilik karsiti egitim programlarinin amaclari arasinda yer almaktadir. Egitimcilerin bu
icerikleri programa entegre ederek uygulamasi, devlet politikalarinin ve toplumun bu ydnde
sekillendirilmesi programin amacina ulasmasini saglamaktadir (Derman-Sparks & Edwards, 1999). Bu
konuda en onemli gérev de egitim sistemine diismektedir. Egitimle insanlar farkli kilturleri kabul etmeyi
ve tolere etmeyi o6grenmeli, egitim sistemi farklilklara deger veren, saygli gosteren bir yapiya
donistirilmelidir (Aydin, 2013). Bu galismada galisma grubunun yogun bir bigcimde lzerinde durduklar
“firsat esitligi’ ve “farkhliklara saygl” metaforlari ve metaforlar tzerine yaptiklari agiklamalar, ayrimcilik
karsiti egitim programlarinin amaglariyla értiismektedir.

Diger yandan calisma grubunun (lkemizde halen var olan cinsiyetgi tutumu, egitim sistemimize
entegre edilmis kaynastirma egitimi olmasina ragmen engel durumunu, ¢ok kiltiirli bir ulus olmamiza
karsin etnik ve kdltiirel cesitlilik gibi metaforlari ayrimcilik olarak dile getirmemis olmalari oldukga
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sasirticl bir sonuctur. Sadioglu, Bilgin, Batu ve Oksal (2013), kaynastirma egitimi veren O6gretmenlerle
yaptiklari arastirmada kaynastirmada 6gretmenlerinin, kaynastirma uygulamalarina olumsuz baktiklari,
uzman destegine ihtiyac duyduklari ve bilgilerinin yetersiz oldugu gorisinde olduklari sonucuna
ulagilmistir. Bir diger ¢alismada ise okul 6ncesi 6gretmenlerinin, okul éncesi egitimde gorme engelli ve
ileri zihinsel engelli c¢ocuklarin kaynastirma egitimine dahil edilmemesi gerektigi diger engel
gruplarindaki cocuklarin ise sadece 6grenebildigi slirece egitime dahil edilmeleri gerektigi yoniinde goris
bildirdikleri gorialmistir (Gok & Erba, 2011). Yapilan arastirmalarin bulgulari incelendiginde bu
arastirmada egitimcilerin engel durumunu ayrimcilik olarak nitelendirmemeye iliskin hicbir metafora
rastlanilmamasi sonucunun literatiirle de ortustugu duslinulebilir.

Cok kilturlt egitim kavramina iliskin egitim fakultelerinde gérev yapan akademisyenlerin metaforlari
incelendigi ¢alismada ise akademisyenlerin gok kiltirli egitime yonelik olumlu tutuma sahip olduklari
sonucuna ulasiimistir (Glinay, Aydin & Kog¢- Damgaci, 2014). Diger yandan Damgaci (2013), cok kultdrli
egitime yonelik akademisyenlerin olumsuz metaforlara da sahip oldugu ve bu duruma gerekge olarak ise
akademisyenler, ¢ok kultlrli egitimin uzmanlar tarafindan verilmedigi takdirde ulusun bitlnliGgini
zedeleyebilecegi fikrini 6ne sirmislerdir

Derman Sparks ve Edwards (2010) cocuklarin, gézlem vyoluyla insanlar arasindaki farkliliklari
gozlemleyebildiklerini ve bu farkliliklar hakkindaki sozlii ve s6zsiiz mesajlari (irkgilik, cinsiyetgilik gibi)
algilayabildiklerini belirtmislerdir. Cocuklarin algilamis olduklari farkhhiklar, Gstlendikleri rolleri ve benlik
saygisi gelisimlerini de etkilemektedir. Ornegin 4 yasindaki bir erkek cocugunun kiz arkadasina “ kizlar
otobiis soforii olamaz” diye tepki vermesi ya da baska bir cocugun “kizlar agaca tirmanamaz” diye agaca
cikmaya calisan arkadasini uyarmasi toplumda cinsiyet rollerinin ¢ok keskin bir sekilde belirlendigine
ornek olarak verilebilir. Bailey (1992)'de arastirmasinda 6gretmenlerin kiz ve erkek ¢ocuklarina davranis
stillerinde farklilasma oldugunu belirtmistir. Ogretmenler kiz ¢ocuklarinin diizenli, sakin ve sessiz
olmasini beklerken erkek cocuklarinin daha bagimsiz, aktif ve konuskan olmalarini beklemektedirler.
Ulkemizde de cinsiyet esitsizligine dair bircok &rnek var iken (kiz ¢ocuklarinin hala kesintisiz olarak
egitime devam etmemesi, toplumun kadin ve erkege yikledigi roller, bazi meslek gruplarinda yapilan
kadin- erkek ayrimi gibi) arastirmaya katilan Ogretim Uyesi, 6gretmen ve Ogretmen adaylarinin
metaforlarinda cinsiyetcilik kavramina iliskin hicbir bulguya rastlaniimamistir.

Amerika Birlesik Devletleri‘'nde ayrimcilik karsiti egitim programlarinin lisans egitimine entegre
edilmis olmasi, 6gretmen adaylari ve 6gretmenlerin AKEP’e yonelik algilarinda gesitlilige sebep olurken,
ayni zamanda farkli géruslerin de ortaya ¢ikmasini saglamaktadir (Hyun et al., 2001). Avrupa (lkelerinde
ise, Ozellikle 19. yy a kadar tek dil tek toplum goriisiu benimsenerek farkhliklara karsi ¢ikilmis ve homojen
bir yapi benimsenmistir. Endistrilesmeyle birlikte 6zellikle Belgika, Fransa ve Bati Almanya’da goglerin
artmas! zaman icinde ¢ok kultlirliiliigiin benimsenmesini zorunlu kilmistir. Fakat italya, ispanya gibi
Avrupa’nin glneyindeki (lkeler kendi is gliclerini kullanarak homojen yapilarini koruma cabasina
girmislerdir. Bu baglamda genel olarak Avrupa’da ayrimcilik karsiti egitim programlarinin arastirmacilar,
egitimciler ve politikacilar tarafindan arastirilmasi ve ihtiya¢c olarak gorilmesi 1990’lardan itibaren
goriilmektedir (Vandenbroeck, 2014).

Tirk Milli Egitiminin Temel ilkeleri ve Cocuk Haklari Bildirgesi’'nde yer alan egitim hakki, firsat ve
imkan esitligi ile haklarin esitligi maddelerinin egitimcilerin algilarina etki ettigi ve bu durumun ¢alisma
grubunun metaforlarina yon verdigi dusindlebilir.

Yapilan arastirmalarin ve bu arastirmanin sonuglari, AKEP’in (lke politikalarina entegre edilmesi ve
egitim mifredatlarinin buna gore revize edilmesi ihtiyacini da beraberinde getirmektedir.
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Introduction

The development of mathematics is usually shaped by the results of mathematicians' efforts to pose
new problems and to solve the problems associated with these problems (Stickles, 2011). While
mathematical problem solving has a long history of integrating school mathematics, problem-posing
studies are relatively new (Kilpatrick, 1987). It was realized in 1980s and 1990s that posing problems was
an important component for mathematics education and studies on this topic commenced (Cai &
Hwang, 2002; Ellerton, 1986; Silver, 1994; Silver & Cai, 1996).

Problem posing is considered as a goal of education as well as a means of education (Bonotto, 2013).
Problem posing skill is a type of skill that can be established under certain conditions that require the
use of mental activity as well as the creation of new problems by modifying existing ones (Silver, 1994;
Ticha & Hospesova, 2009). Getting elementary school students to acquire the ability to pose problems is
at the centre of all the mathematics curricula (Jitendra, Griffin, Buchman, & Sczesniak, 2007) as well as
in the Mathematics Curriculum (1-4th Grades) prepared by the Head Council of Education and Ethics
Committee of the Ministry of National Education in 2015 (MEB, 2015). In the light of the studies and
teaching programs, it is emphasized that the ordinary problem posing practices applied in the textbooks
should be replaced by the mathematics teaching by problem posing practices (Cai et al., 2013; National
Council of Teachers of Mathematics [NCTM], 2000).

Although the number of studies aiming to integrate mathematical problem posing into classroom
practice has increased in recent years, it is known that we have limited knowledge about the processes
students are involved in posing their own problems. Moreover, little research has so far been done to
identify instructional strategies in order to accomplish problem posing (Cai et al., 2013). In this respect,
the aim of the present study was to determine the effect of graphic organizers on problem posing skills
of 3rd grade elementary school students.

Problem Posing

Problem-posing is a central component of mathematical discipline and the nature of mathematical
thinking. It is also an important component of learning and teaching of mathematics that accompanies
problem solving (Kilpatrick, 1987). Developing the mathematical problem posing ability is as important
as the ability to solve problems from an educational point of view (Bonotto, 2013). “Formulating the
problem should be regarded not only as an educational goal but also as an educational tool. The
experience of discovering and creating your own math problems should be part of his/her education for
every student” (Kilpatrick, 1987). Recently, the studies supporting reforms in mathematics education
have been urged with an increasing emphasis on problem posing (Stickles, 2011). According to the
School Mathematics NCTM Principles and Standards (2000), by expanding problems and asking different
questions, students should be good problem solvers as well as problem-posers, and thus, opportunities
should be provided to students to produce their own mathematical problems.

Problem-posing is basically a skill that requires the generation of new problems about a situation or
the rearrangement of a given problem (English, 1997b; Silver, 1994; Silver & Cai, 1996). Silver (1994)
states that problem posing is generally applied in three distinct forms of mathematical cognitive activity:
(a) presolution posing, in which one generates original problems from a situation; (b) within-solution
posing, in which one reformulates a problem as it is being solved; (c) post-solution posing, in which one
modifies goals or conditions of an already solved problem to generate new problems. The present study
focuses particularly on pre-solution posing form.

Given the importance attached to problem posing activities in school mathematics, researchers have
begun to address various aspects of problem posing processes (Silver & Cai, 1996). When previous
studies are examined, it is seen that there are various perspectives on problem posing. In those studies,
teachers were asked to pose problems for their students to solve, students were asked to pose
problems for their classmates to solve, or participants were asked to pose problems to solve (Cai, 1998;
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Cai & Hwang, 2002; English, 1997a, b; Silver & Cai, 1996; Silver, Mamona-Downs, Leung, & Kenney,
1996). Studies conducted with participants of different ages and experiences (such as teachers,
prospective teachers and students at different academic levels) offer a variety of activities posed with
different complexities in different ways (Silver, 2013). An important trend in such research has been to
examine the link between problem posing and problem-solving (Cai & Hwang, 2003). Various
experimental studies have been carried out to investigate the relationship between word problem
solving and word problem posing in order to explore the potential value of posing a problem in helping
learners to become better problem solvers (Cai & Hwang, 2002; Cai et al., 2013; Silver & Cai, 1996). The
focus of these studies is to find an answer to the following question; "Can the problem posing skill be
determined based on problem-solving skills?" (Singer & Voica, 2013). In the studies conducted to see
the relationship between problem posing and solving skills, students were asked to pose one or more
problems to start with a particular situation, picture or number cue, and then the quality mathematical
problems posed by the students were compared with their problem-solving capacities (Cai & Hwang,
2002; Ellerton, 1986; Silver & Cai, 1996; Verschaffel, Van Dooren, Chen, & Stessens, 2009). Ellerton
(1986) wanted high and low-talented 8-year-old students to pose problems that their classmates would
have difficulty in solving and compared the problems the students posed. Ellerton (1986) concluded that
high-talented students posed more complex problems. Silver and Cai (1996), on the other hand,
analysed the three problems that more than 500 middle school students posed regarding a problem
situation based on the type, solubility and complexity of the problem. In addition, problem solving
performances of students were measured by eight open-ended problems. As a result, they found that
problem solving performances of students were highly related to their problem posing performances.
Those who were very good at solving problems were able to pose much more complicated problems as
well. In the three different studies he conducted with third (1998), fifth (1997a) and seventh (1997b)
grade students, English (1998) investigated the problem posing skills of students. As a result of his
research that he conducted with third graders, English (1998) concluded that students faced serious
difficulties in posing problems in formal (standard symbolic addition-subtraction sentences) and
informal (situations which are free symbolic representations) contexts. Cai and Hwang (2002) used
problem-solving and posing activities related to each other in order to measure the problem-solving and
posing performance of Chinese and American students. In their study, they concluded that there was a
strong link between problem solving and posing performance of Chinese students while the link with
American students was weak.

Previous studies demonstrated that problem posing had a positive influence on students 'ability to
solve word problems (Leung & Silver, 1997) and that teachers could provide insight into students'
understanding of mathematical concepts and processes (English, 1997a). In addition, it was pointed out
that students' experiences of problem posing (English, 1998; Silver, 1994), increased their perceptions
and motivation about a specific subject (English, 1998; Silver, 1994), helped students to reduce their
apprehensions, provided a more positive approach to mathematics, and enriched their understanding
and problem solving strategies (Brown & Walter, 1990; NCTM, 2000; Silver, 1994). Especially, English
(1998) stated that problem posing improved students’ comprehension and problem-solving skills in
mathematics and mathematical problem solving skills, helped to develop positive attitudes towards
mathematics and increased their confidence while contributing to a deeper understanding of
mathematical concepts. Furthermore, events or activities that students create can provide information
about their beliefs, attitudes about mathematics, and the way mathematical knowledge is developed
(Lowrie & Whitland, 2000). It is also reported that teaching involving problem solving and problem
posing activities help students to develop more creative approaches to mathematics (Van Harpen &
Presmeg, 2013).

While the development of problem-solving skills is centred on the educational programs, it seems
that problem-posing studies are not emphasized enough despite the positive aforementioned effects
(Ahmad & Zanzali, 2006). While students focus on problem solving and strive for it, there is little or even
no opportunity for them to pose a problem and re-formulate a problem (Ellerton, 2013). While it is
pointed out that students are confronted with problem posing activities for the problem posing process
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(Mestre, 2002), which is considered as a more difficult process than problem-solving, more
experimental work is needed to demonstrate the actual effects. Various teaching methods are needed
for the development of problem posing skills, which are more difficult for students than problem-
solving. For example; Silver (1997) proposed inquiry-oriented mathematical teaching including problem
posing and problem-solving activities and tasks. Bonotto (2013) suggested interactive teaching methods
on the development of problem posing. Similarly, Abramovich and Cho (2015) explained how existing
digital technologies could support problem-posing activities. In the light of the existing research, it is
thought that students’ benefiting from the graphic organizers during their problem posing activities will
contribute positively to their problem posing skills.

Graphic Organizers

Graphic organizers are one of the methods of identification and classification that show relationships
between concepts, increase the intelligibility of the information in a meaningful way, and allow the
concepts to be better placed in memory (Hughes, Maccini, & Gagnon, 2003; Lubin & Sevak, 2007;
Tavsanh & Seban, 2015). According to Darch and Eaves (1986), graphic organizers are visual designs
designed to identify, construct, and conceptualize the content of texts using arrows and some symbols
under certain frames to facilitate learning.

The theoretical basis of graphic organizers lies on the schema theory. Kant and Guyer (1998) stated
that perception by schema concept was an active process. Accordingly, schemas are the tools that help
to remember and make information easier to understand, and enable the learned information to be
structured more systematically in our minds (Hach, 2004). The first function of the schemas is to
organize newly acquired information. The next step is to make this information much clearer and more
comprehensible, and encode it and finally make a draft of it that will make it easier to remember
(Freedman, 1992).

The problem posing process, which is a kind of difficult skill to obtain for students, involves the
processes of classifying, understanding, organizing the possessed information and unifying it to pose a
problem statement. These processes are compatible with the status of graphic organizers' assistance in
teaching in the relevant literature. For this reason, although the graphic organizers have been mostly
used in language learning/teaching studies (Alvermann, 1981; Robinson & Kiewra, 1995; Simmons,
Griffin, & Kameenui, 1988; Snyder, 2012; Tavsanh & Seban, 2015), it is thought that using students in the
problem posing process will also be useful. Since the problem posing process is closely related to literacy
skills (Connely & Vilardi, 1989), especially to the writing skills, and it is known (Culbert, Flood, Windler, &
Work, 1997; Katayama & Robinson, 2000; McKnight, 2010) that graphic organizers have contributed
positively to the development of writing skills, it is predicted that the use of graphic organizers during
the problem posing activities will facilitate this process for the students. For example, studies have
shown that students have more successful writing exercises with the help of graphic organizers
(Alvermann, 1981; Robinson & Kiewra, 1995; Simmons et al., 1988; Snyder, 2012; Tavsanl & Seban,
2015). The use of graphic organizers is particularly useful in structuring texts (Tavsanli & Seban, 2015).
From this point of view, graphic organizers are thought to be useful in problem posing process, which is
actually a writing process. In this context, answers to the following research questions were searched:

¢ Is there any influence of graphic organizers on problem posing skills of primary school students?
e What are the views of the classroom teachers about the use of graphic organizers in the problem
posing process with elementary school students?
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Method
Research Design

The present study was designed following the explanatory mixed method design where quantitative
and qualitative research methods were used together in the collection, the analyses and the
interpretation of the data obtained for the purpose of the study. The combined use of these methods in
comparison to the quantitative and qualitative research methods alone in mixed methods provides a
better understanding of the research problem (Creswell & Plano Clark, 2011; Fraenkel, Wallen, & Hyun,
2011). In addition, the mixed methods minimize the biases that may stem from conducting the research
or from the nature of the research itself while increasing the quality of the research conducted (Yildirim,
2010). The descriptive sequential pattern consists of two distinct interactive phases. The first stage
begins with the collection and analysis of the quantitative data that focus on the research questions.
This step is followed by the collection and analysis of qualitative data. Lastly, quantitative results are
interpreted by the qualitative data (Creswell & Plano Clark, 2011; Fraenkel et al., 2011). In the present
study, first of all, quantitative data were collected and analysed. In the collection of quantitative data, it
was aimed to reveal the perception of the classroom teachers about the planned activities. The
obtained qualitative data were used to explain and interpret the quantitative data. The diversity of the
data as a result of the combination of quantitative and qualitative collection methods increased the
validity and reliability of the research and contributed to the emergence of quality results. The symbolic
representation of the descriptive sequential pattern used in this study is presented in Figure 1 (Creswell,
2009).

Quantitative

Quantitative Qualitative SUBans Interpretation

Data Data
Collection c°||:¢ﬁo.-. Ar?aaltasis of all Analyses

Figure 1. Symbolic representation of the descriptive sequence pattern used within the scope this study.

Quantitative dimension of the study: In the quantitative dimension of this study, a semi-
experimental study was conducted to determine the effect of graphic organizers on problem posing
skills of 3rd grade elementary school students. Information on how the semi-experimental study was
conducted is given below.

Semi experimental study: Most of the educational scientists work with a pre-determined existing
group that they have identified in the experimental research rather than artificial groups. This is often
due to the difficulty of reaching the study participants or the prohibition of creating artificial groups
within the education system. In semi-experimental designs, groups can be randomly determined as test
and control groups, but subjects in groups cannot be assigned randomly since the researcher cannot
form groups artificially for the experimental study. The assighment of students to experimental and
control groups, especially in a study with students who are part of formal education, is likely to cause
disruption to their ongoing education period. For this reason, educational scientists generally use pre-
determined non-artificial groups and semi-experimental designs (Creswell, 2012; Fraenkel et al., 2011;
Mertens, 2010). Therefore, following the analysis, the researchers assigned an experiment and a control
group with similar characteristics among the groups randomly.
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Thus, the constraints affecting internal validity brought to the study environment as the nature of
the semi-experimental study were tried to be minimized. In the first phase of this research, quantitative
data were collected and the effect of graphic organizers on the problem posing skills of 3rd grade
elementary school students was tested. In other words, whether the independent variable (graphic
organizers) had an effect on the dependent variable (problem posing skills 3rd grade elementary school
students) was investigated.

Table 1.
Symbolic Appearance of Semi-Experimental Study.
Identifying the Students Groups Pre-test Experimental Process Post-test
M G, 0, X 0,
G, O3 O,
M: Matching G;: Experimental Group G,: Control Group
X: Problem Posing Education Supported with Graphic Organizers
0, O3: Pre-test Scores 0,, O,4: Post-test Scores

Qualitative dimension of the study: Regarding the qualitative dimension of the study, an interview
was conducted with the classroom teachers on how problem posing training supported by the graphic
organizers had an effect on problem posing skills of 3rd grade elementary school students.

Study Group

The study was carried out with the participation of 38 third grade students studying in an elementary
school located in the town of Alanya in Antalya province in the spring semester of 2015-2016 academic
year. Since a quasi-experimental design was used in the study, the study universe and sampling were
performed to identify the study groups. The school where the study was conducted was determined on
a volunteer basis. Before the study, the primary school teachers in the town were interviewed and they
were informed about the effect of graphic organizers on the problem posing skills of 3rd grade
elementary school students as well as about the research process. As a result of the feedback from the
teachers, it was decided to work with two teachers who were willing to participate in the study. Official
and personal permissions were obtained to conduct the study.

Data Collection Tools

Quantitative data collection tools: The quantitative data of the study were collected through the
problem posing achievement test. When developing the academic success test, firstly the literature was
carefully examined and the academic success tests used in the research conducted in this subject area
were analysed (Cai et al., 2013; English, 1998; Silver & Cai, 1996). Afterwards, the process of establishing
test questions to measure the problem formation acquisitions was performed by examining the
acquisitions of the MEB (2015) for problem formation. After the questions that constitute the content of
the test were prepared, they were first sent to three researchers who are experts in the field of
mathematics education to evaluate the test. The test was finalized taking into account the feedback
from these experts. Before the test was conducted, it was applied to a random class so that questions
were checked for clarity and appropriateness by the students and it was decided that they were
appropriate for the study. The problem posing achievement test consists of four open-ended questions.
These questions were designed to demonstrate students’ skills to formulate formal and informal
problems. Therefore, in the formal context, the students were given the statements "12 - 8 = 4" and "4 x
3 = 12"; based on this, they were asked to pose a problem and their skills to pose a problem were
tested. In the informal context, on the other hand, the students were given two descriptions in which
the numbers were included and based on these descriptions. With this, it was aimed to test the
students’ problem posing skills by asking them to pose two different problems. The problem statements
posed by the students were evaluated taking into account the criteria expressed in Figure 2.
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Analysis of

Problem
Posing

Writing one

~question
statement
(1 point)

A solvable Other situations (0 point)

problem (1 -
point)
Other situations (0 point) Appropriateness

for what is
available (1
point)

Inclusion of Other situations (0 point)

a context (1
point)

Other situations (0 point)

Figure 2. The criteria used in assessing students’ problem posing skills.

Qualitative data collection tools: Regarding the qualitative dimension of the study, the data were
collected through semi-structured interviews. Semi-structured interviews were one of the qualitative
data collection techniques that researchers ask participants a set of pre-determined open-ended
questions (Ayres, 2008). In this particular technique, the questions prepared before the interview were
asked systematically and consistently to each participant. However, the interviewers were free to
digress and ask additional questions in order to conduct a more in-depth examination (Berg, 2000;
Patton, 2001; Yildirnm & Simsek, 2011). Since it allowed the researcher this particular flexibility, the
semi-structured interview technique was used.

Data Collection

Quantitative data collection: Prior to the study, in line with the permission obtained, the problem
posing achievement test was applied to the third-grade students in an attempt to determine the
experimental and control groups. The responses of the students to the problem posing achievement
test consisting of four open-ended questions were evaluated by a Turkish, Classroom and Mathematics
course specialist. As a result of these evaluations, one of the two classes, which were not statistically
different in terms of their average problem posing points, was determined as the experimental one and
the other one as the control group.

In the second phase, the graphic organizers including planned events and the problem posing
training were implemented by the classroom teacher. While preparing the activities supported by the
graphic organizers to be applied during the experimental procedures within the framework of problem
posing training, English (1998) and Lowrie and Whitland’s (2000) studies were utilized. Opinions of the
experts regarding the activities were also consulted. Before the experimental study, a presentation was
given to the classroom teachers about the graphic organizers and they were informed in detailed about
the training. After informing the classroom teachers, it was decided that the problem posing training
supported by the graphic organizers would be implemented for two hours a week for four weeks. The
activities applied by the class teacher were monitored by the researcher in the classroom environment.
Experimental processes began in the third phase of the application. Prior to the problem posing training
supported by the graphic organizers during the implementation process, the classroom teacher was re-
informed about the training and the activities to be provided. Problem posing activities supported by
the graphic organizers during the first lesson were implemented during the practice and the students
were asked to write a problem text during the second lesson. At this stage, the students were expected
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to write questions in two different contexts, formal and informal. Then, the problems that the students
wrote were examined by the class teacher and the students were given feedback. In the control group,
on the other hand, the courses were carried out by following the processes required by the curriculum.
In the fourth and last phases of the study, the students in the experimental and the control groups
received the problem posing achievement test in order to evaluate the problem posing skills and their
performances after the application.

Qualitative data collection: \When preparing the interview questions developed by the researchers,
the principles that the questions were easy to understand and that they are not multidimensional,
responsive or directive were followed. Previous to utilizing the questions in the pilot study, four experts
were consulted to evaluate them. In accordance with the recommendations of experts, some changes
were made and an extra question was added in the semi-structured interview form. As a result, it was
decided to pose the following questions to the participants in the semi-structured interview: 1) Can you
briefly introduce yourself? 2) Do you include problem posing activities in mathematics and other
courses? 3) Before this study, did you have any problem posing activities in the mathematics lessons
with your students? 4) What kind of effect do you think the graphical organizers have on problem posing
efforts of students? 5) Did the activities strengthen the students' feelings of valuing mathematics? If yes,
how? 6) Did these activities help the students to enjoy the mathematics lesson more? 7) Will you
consider using the graphical organizers in mathematics or other lessons in the future? 8) Apart from
these, is there anything else you want to add?

The semi-structured interviews were conducted by the researchers. The venue for the interview was
prepared beforehand, and the necessary devices were obtained, established, and tested to prevent any
problems that might occur during the interview. At the beginning of the semi-structured interview, the
participants were informed about the research, asked to examine the questions to be asked, and written
permissions were obtained for the audio recordings. The researcher paid special attention while
managing the interview that he was not directive and did not digress from the main topic.

Data Analysis

Quantitative data analysis: In order to determine whether there was a difference between the
scores of the pre-test and post-test from the problem posing achievement test of the experimental
group, normality tests were performed in the SPSS 21 program on the distribution of variables in an
attempt to determine which statistical tests were to be performed. It was expected that the skewness
and kurtosis values should be within £ 1.5 in order for the distribution not to differ significantly from the
normal distribution (Tabachnick & Fidell, 2013). When the results of the descriptive analyses made
within the normality tests were examined, it was found that the values of skewness and kurtosis of the
data were at £ 1.5.

In addition, in order to crosscheck that the data were normally distributed, the Kolmogorov-Smirnov
test was also applied since the number of observations, that is, the participants was more than 30 (Can,
2016). According to the results of this test, it was found the data had a normal distribution. In this
framework, parametric tests were used in the analysis, assuming that the data were normally
distributed.

In order to determine the difference between the pre-test and the post-test scores of the
experimental group, t-test for paired samples was used while t-test for independent samples was
conducted to determine the difference between the pre-test and post-test point average scores of the
experiment and control group. In addition, Kendall's coefficient of fit was also considered in order to
determine the cohesion coefficient between the evaluators. Type | error was fixed at 5% level (p<.05).
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Descriptive statistics (mean, standard deviation, standard error, median value, minimum, maximum,
number and percentile slice) were conducted for intermittent and continuous variables in the study.

Qualitative data analysis: Content analysis technique was used to analyse the research data. The
basic process of content analysis is to collect similar data within the framework of specific concepts and
themes and organize and interpret them in a way that the reader can understand (Yildirm & Simsek,
2011).

Results

In this part of the study, the findings from the data analyses are presented quantitatively and
qualitatively. Principally, in the quantitative part, the effect of the graphic organizers on the problem
posing skills of 3rd grade elementary school students was examined. The data collected at the end of
the study were analysed using the appropriate statistical techniques. In the qualitative part of the study,
on the other hand, an analysis of the interviews with the teacher in the experimental group is
presented.

Quantitative Findings

The results of pre-test and post-test applied to experimental and the control groups were evaluated
to determine the effectiveness of graphic organizers on problem posing skills of elementary school
students. By the help of the statistical analyses, it was examined whether there was a significant
difference between the problem posing achievement scores of the experimental and the control groups.

The data from the pre-test results were tested to find out whether the data were normally
distributed. According to the p values of the Kolmogorov-Smirnov normality test results of the
experimental and the control groups [(.14 and .08) p> .05], it was understood that the data had normal
distribution. Therefore, independent samples t-test was applied to find the effect of graphic organizers.
The descriptive statistics of the test are illustrated in Table 2.

Table 2.

Problem Posing Achievement Pre-Test Results of the 3rd Grade Elementary School Students.
Measurement N X sd df t P
Experimental 18 8.67 4.61 36 -4.29 .67
Control 20 9.25 3.75

The independent t-test was applied to compare the pre-test problem posing achievement scores
between the experimental and the control groups. According to the pre-test results, there was no
significant difference between the experimental and the control groups in terms of problem posing
achievement scores (t=-4.29, p=.67>.05).

According to the results of the post-test, first of all, it was examined whether the data were normally
distributed in order to test the effect of the graphic organizers on the problem posing achievement of
the 3rd grade elementary school students. According to the p values in the Kolmogorov-Smirnov
normality test results of the experimental and the control groups [(.12 and .20) p> .05], it was seen that
the data were normally distributed. For this reason, independent samples t-test was applied to find the
effect of graphic organizers. The descriptive statistics of the test are illustrated in Table 3.

Table 3.

Problem Posing Achievement Post-Test Results of the 3rd Grade Elementary School Students.
Measurement N X sd df t P
Experimental 18 13.72 1.84 36 3.70 .00*
Control 20 11.25 2.24

*p<.05
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The independent t-test was used to compare the problem posing achievement post-test scores
between the experimental and the control groups. According to the post-test results (t= 3.70,
p=.00<.05), there was a significant difference in favour of the experimental group in terms of problem
posing achievement between the experiment and the control groups. These findings indicated that the
graphic organizers contributed positively to the success of problem posing of the 3rd grade elementary
school students.

Furthermore, the pre-test and the post-test scores of the experimental and the control groups were
also individually compared. According to the pre-test-post-test results of the experimental group, it was
primarily examined whether the data were normally distributed. It was seen that the pre-test-post-test
achievement scores were normally distributed according to the p values of Kolmogorov-Smirnov
normality test results [(.14 and .12) p> .05]. Therefore, paired samples t-test was applied to find out
effect of graphic organizers. The descriptive statistics of the test are illustrated in Table 4.

Table 4.

Problem Posing Achievement Pre-Test-Post-Test Results of The Experimental Group.

Measurement N X Sd df t p
Experimental 18 8.67 4.61 17 -6.27 .00*
Control 18 13.72 1.84

*p<.05

According to Table 4, it was found that there was a significant increase in problem posing
achievement post-test scores of the students in the experimental group compared to pre-test scores
[t(17)=-6.27, p<.05].

Examples of the problems that the students in the experimental group posed in the pre and post-test
achievement tests are displayed in Table 5.

Table 5.
Problem Examples of the Students in the Experimental Group.

Student

Problem Posed in the Pre-test

Problem Posed in the Post-test

A

(Problem in the formal context-
posing a problem based on
numerical data)

B

(Problem in the informal context
- posing a problem based on
picture data)

What is 3 times of 4?

How many pencils does the first
elder sister have?

Asli wants to distribute 12
marbles to 4 persons. According
to this, how many marbles does
each person get?

Damla has 3 pears, 3 bananas
and 2 peaches. Damla gets 5
times more of the 2 peaches.
How many fruits did Damla have
in total?

As for the pre-test-post-test results of the control group, first of all, it was examined whether the

data were normally distributed before proceeding to further analyses. It was found the control group
had a normal distribution of pre-test-post-test achievement scores according to the p values of
Kolmogorov-Smirnov normality test results [(.09 and .20) p> .05]. Accordingly, the paired samples were
t-test was applied. The descriptive statistics of the test are illustrated in Table 6.

Table 6.

Problem Posing Achievement Pre-Test-Post-Test Results of the Control Group.

Measurement N X Sd df t p
Experimental 20 9.25 3.75 19 -2.79 .01*
Control 20 11.25 2.24

*p<.05
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According to Table 6, it is seen that there is a meaningful and positive difference in favour of post-
test in terms of the success of the problem between the pre and post-test scores of the students in the
control group [t(19)=-2.79, p<.05]. These results showed that the post-test scores of both the test group
and the control group were significantly higher than the pre-test scores. However, it was seen that
although the average pre-test scores of the students in the experimental group were lower than those
in the control group, they were higher in the post-test. These results revealed that graphic organizers
significantly increased the problem posing success of 3rd grade elementary school students.

Qualitative Findings

In the qualitative part of the study, it was also aimed to evaluate the problem posing activities
applied with the help of the graphic organizers from the perspective of the teacher, who performed the
application. Based on the assumption that an intervention program in an educational research can be
assessed best by its practitioner, it was tried obtain the opinions of the teacher who performed the
application about the effects of the graphic organizers on the problem posing processes. This part of the
research is particularly important in terms of supporting the results obtained in the quantitative part.

Based on the interviews conducted with the teacher; it was revealed that the problem posing
activities applied with the help of graphic organizers made problem posing activities more systematic.
The teacher who carried out the application stated that even if the teacher applied the problem posing
activities with the students in line with the curriculum, those activities were far from being systematic.
For instance:

O: “Previously, we had the practice of problem posing activities couple of weeks ago although they
were not like the ones you designed. This is already available in our syllabus. But we wanted to give
more information and expected them to pose problems. | helped the students again, | taught them, but
it was not as systematic as yours was. | mean, there was no tool to help me. Graphic organizers helped
me to fill the deficiency of a vehicle that | had to have in the course of teaching problem posing. "

The teacher stated that the graphic organizers contributed positively to the development of problem
posing skills of students and that the graphic organizers helped students to pose problems much easier.
Furthermore, the teacher stated that the graphical organizers were useful for students to focus on
different types of problems multi-dimensionally rather than on a single point in problem posing. For
instance:

O: “In my opinion, the graphic organizers used help students in some ways to pose problems more
easily. Primarily, students can record their information in a more systematic way. They never forget
them. It is because the paper is always in front of them. Then, when they see them continually like that,
they are able to continue to think after posing the problem to see if another problem emerges. They
have already shortened the normal time to pose problems thanks to it. Generally speaking, | can say
that there are benefits such as saving information, more convenient classification, not forgetting.”

O: “The topics that were already thought become more efficient with concretization and
visualization. Apart from these, the graphic organizers also enable students to classify and see
systematically. | mean this organization. It's a very valuable thing for those children at that age.”

The teachers were of the opinion that the graphic organizers also strengthened students' feelings of
appreciation of mathematics. The teacher stated that this situation arose from the colourful illustration
of the graphic organizers. For instance:

O: “I think these graphic organizers can be used in every lesson. It is because students like colourful
and illustrated materials. It is because they are elementary school students, they can forget quickly.
Therefore, when we worked with the graphic organizers, yes, | think they were very involved in the
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lesson. It is because they had a little more confidence regarding what they would do, and they had fun,
enjoyed the lessons. | should also say that the students initially had difficulty in comprehension. But
after few weeks, they grasped the rationale of the graphic organizers and started to enjoy them more.”

It was also one of the points that the teacher found that the graphic organizers prepared and the
pre-test and post-test achievement tests applied to the students were illustrated attracted the students’
attention. For instance:

O: “It was not too bad that we worked on that topic before the study. But the problem posing
activities in your study were a little different. For example, there were questions with pictures. Students
had difficulties at some points. But | think that we overcame the difficulties with the graphic papers (the
graphic organizers) you sent. Yes, it was not too bad at the beginning, but the point we came to at the
end of the study was pleasing.”

In conclusion, the teacher who applied the study stated that the graphic organizers made the
process for students to pose a problem easier, made the problem posing activities more systematic and
more enjoyable, enhanced the students' feelings of valuing mathematics and helped the students to
maintain their interests throughout the study. These findings can be interpreted as the explanations of
the teacher who implemented the study for the positive contributions of the graphical organizers
obtained in the quantitative part to the students' success of problem posing.

Discussion, Conclusion & Implementation

According to the results of the study conducted, it was seen that the graphic organizers significantly
increased the problem posing success of the 3rd grade elementary students. Although there was no
significant difference between the experimental and the control groups according to the results of the
pre-tests, it was found out as a result of the post-test that the experimental group which performed the
problem posing study via the graphical organizers earned significantly more points than the control
group. In addition, as a result of the examinations made within the group, it was seen that the
difference between the pre-test and post-test scores of the experimental group was higher than the
control group. This means that the experimental group improved themselves more in their problem
posing success than the control group. In addition to these, the interviews with the teachers who
applied the study in the experimental group in which the application was conducted revealed that
graphic organizers provided the following benefits to the students during the problem posing process.

* Problem posing exercises through the graphic organizers made problem-posing activities more
systematic for students.

e The problem posing exercises carried out by the graphic organizers helped students to pose
problems more easily and differently.

* Problem posing exercises through the graphic organizers strengthened students' feelings of valuing
mathematics.

* Problem posing exercises through the graphic organizers increased the interest of students in
problem posing activities.

The results obtained from both the quantitative and the qualitative parts of the study in this respect
revealed that the graphic organizers contributed positively to the problem building-posing process.
When the relevant literature is examined, it is revealed that graphic organizers were mostly used for the
development of reading comprehension and writing skills of the students in the field of Turkish
Language Teaching. For instance;

The results of studies conducted by Alvermann (1981), Bernhardt (2010), Di Cecco and Gleason
(2002), Millet (2000), and Synder (2012) revealed that the graphic organizers were useful for increasing
the permanence of information obtained from the informative texts and making the comprehension of
texts easier.
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Furthermore, it was observed that the graphic organizers contributed positively to the field of
writing as well as reading regarding the reading comprehension, increasing the permanence of acquired
information, and analysing the texts more easily. The study conducted by Culbert et al. (1997) revealed
that the graphical organizers increased students' success of making summaries. In the present study, it
was stated that the graphic organizers increased students' success of making summaries by identifying
the main and supporting ideas correctly from the texts that they read. The results of the study done by
Tavsanh and Seban (2015) are also in line with the results of the study conducted by Culbert et al.
(1997). Tavsanl and Seban (2015) revealed that the graphic organizers contributed significantly to the
success of students in analysing and summarizing informative texts. Moore and Readence (1984)
performed analyses of 23 studies conducted with the graphic organizers and concluded that the graphic
organizers contributed positively to learning processes of students.

Based on these studies, there was an interest to reveal the effect of graphic organizers on the
students' problem posing success. When the relevant literature is carefully examined, it is seen that
there is a considerable amount of research suggesting that the field of writing should be integrated with
the teaching of mathematics, which should be the focus of further research.

For instance, Miller (1991) stated that writing exercises helped students to understand the
mathematical concepts. Furthermore, it was revealed that writing on any subject related to
mathematics improved students’ skills to analyse, compare, and synthesize and interpret data by
passing the information through the filter (Kennedy, 1980). It should be emphasized that these skills are
the skills that students need to put into action during the problem posing process. Moreover, it is stated
that doing writing activities increases students' feeling of valuing mathematics and their interest in
mathematics studies (Freeman & Murphy, 1992; Johnson, 1983; Rishel, 1993). At this point, the research
carried out by Pugalee (2005) is particularly important. In his study, Pugalee stated that writing activities
improved students' problem posing, reasoning and problem-solving skills. The problem posing exercises
in mathematics courses are also the same as the multidimensional writing exercises (Pugalee, 2005).
According to the results obtained from the previous studies, it is seen that the mathematics courses and
especially the problem-solving activities are related to the writing ability.

Within scope of this study, students were asked to pose a problem based on a situational
explanation given in formal and informal context, a picture and a number statement. When students’
pre-test results were examined, it was seen that they failed to pose the problems appropriate to the
given conditions and as Shanfah and Zanzali (2006) stated in their study, their problem posing skills were
limited. While most students posed problems involving addition / subtraction, they did not pose
problems involving complicated division and multiplication operations. The post-test results, on the
other hand, showed that students were able to pose mathematical problems appropriate to the given
conditions and that there was an increase in the diversity of problems they could pose. Although the
students were not very productive particularly in the case of questions involving informal context, they
developed the context of the problem and posed multi-step problems that included multiple four
operations. An unexpected result was that there was an increase in the level of complexity in the
problems posed. Thus, although the training provided did not focus on posing multi-step, complex
problems, in the post-test, the students posed problems with operational complexity. Even though the
problems based on four operations were dominant as a result of the training provided, the problem
diversity that emerged was noticeable. A similar result emerged in the problems posed by the students
in the studies of English (1997, 1998) and Silver and Cai (1996).

It was revealed that the contexts included in the problems posed by the students in the pre-test and
post-test were similar to one another such as food / object sharing, product sales etc. The similarities in
the contexts of the problems posed and the way they were expressed were also noticeable. It was
thought that it was a consequence of the single type of problems that students encountered in their
lessons and textbooks. In order to overcome this situation, as English (1997) pointed out, students
should encounter different kinds of problem structures and be encouraged to pose problems with
different contexts.
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The studies in the literature on problem posing have focused on investigation of the problems posed
by students at different grade levels, teacher candidates and teachers (Ellerton, 1986; Leung, 1993;
Silver et al., 1996); thinking processes regarding problem posing (Brown & Walter, 1990; Christou,
Mousoulides, Pittalis, Pitta-Pantazi, & Sriraman, 2005); the relationship between problem posing and
problem-solving (Brown & Walter, 2005; Cai & Hwang, 2002); the effect of problem posing on the
development of various skills such as creativity (Silver, 1997; Yuan & Sriraman, 2011); and identifying
and developing the problem posing skills (English, 1997a, 1997b, 1998). Although these studies have
emphasized that posing a mathematical problem has a positive effect on student success and attitude,
the studies dealing with the teaching interventions that directly address mathematical problem posing
are limited (Silver & Cai, 1996). The present study, on the other hand, aimed to both improve students'
problem posing skills and provide teachers with opportunities to offer problem-posing activities to the
students in the classroom. Another focal point of the study, as Cai et al. (2013) suggested, was to focus
on integrating problem posing into regular classroom activities. As a result of the study, it was revealed
that the teachers could benefit from the graphic organizers to manage problem posing activities.
Therefore, it is believed that students who are inclined for problem posing can benefit more and gain
more experiences in the learning processes.

In this respect, the present study is seen as one of the limited number of studies conducted by the
graphic organizers regarding the development of problem posing success of students. At this point,
based on the fact that the problem posing exercises are related to the writing exercises, the present
study revealed that graphic organizers increased the success of posing problems as well as improving
the writing skills of the students. At this point, some suggestions have been offered to the teachers who
are the practitioners of educational activities and the researchers. Primarily, it is suggested that teachers
use the graphic organizers actively in their lessons. Studies to date have revealed that it is very useful to
use the graphical organizers especially in the Turkish language course. However, the present study
revealed that the graphical organizers could be used in mathematics lessons as well. It is thought that
teachers will grasp the logic of using the graphic organizers and their use will facilitate educational
activities in their lessons. Therefore, students should be given the opportunity to pose and explore their
own problems and problem-posing exercises should be a part of student education.

Researchers, on the other hand, are advised to investigate which courses and topics will be efficient
to use graphics organizers. There is a need for studies on how to use the graphic organizers in such
courses as mathematics, science and social studies apart from the Turkish language course.
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Tiirkge Siiriim

Girig
Matematigin gelisimi matematikgiler tarafindan ¢ogu zaman yeni problemlerin kurulmasi ve kurulan
bu problemler ile iliskili olan problemleri ¢6zme gabasinin bir sonucu olarak gérilmistir (Stickles, 2011).
Matematiksel problem ¢dzmeyi okul matematigi ile biitlinlestirmenin uzun bir gegmisi varken, problem
kurma arastirmalari nispeten daha yenidir (Kilpatrick, 1987). 1980 ve 1990’larda problem kurmanin
matematik egitimi icin 6nemli bir bilesen oldugu anlasiimis ve bu konuyla ilgili arastirmalar yapilmaya
baslamistir (Cai & Hwang, 2002; Ellerton, 1986; Silver, 1994; Silver & Cai, 1996).

Problem kurma, 6gretimin bir amaci olmasinin yaninda, araci olarak da goriilmektedir (Bonotto,
2013). Problem kurma becerisi zihinsel etkinlikleri kullanma yeterliligi gerektiren, belli kosullar altinda
olusturulabilecegi gibi var olan problemlerin degistirilerek yeni problemler ortaya gikarilmasini da iceren
bir beceri tiriidiir (Silver, 1994; Ticha & Hospesova, 2009). ilkokul &grencilerine problem ¢6ézme
becerisinin kazandirilmasi tim matematik 6gretim programlarinda (Jitendra, Griffin, Buchman, &
Sczesniak, 2007) oldugu gibi Milli Egitim Bakanligi (MEB) Talim Terbiye Kurulu Baskanligi tarafindan 2015
yilinda hazirlanmis olan Matematik Dersi (1-4. Siniflar) Ogretim Programi’nin da merkezinde yer
almaktadir (MEB, 2015). Arastirmalara ve 6gretim programlarinda yer verilen bilgilere gore okullardaki
matematik 6gretimi siurecinin merkezinde yer alan ders kitaplarinda siradan problemler ¢6zme
uygulamalarinin yerini, problem kurma yoluyla matematik 6gretimi uygulamalarina birakilmasi gerektigi
vurgulanmaktadir (Cai et al., 2013; National Council of Teachers of Mathematics [NCTM] 2000).

Matematiksel problem kurmayi sinif uygulamasina entegre etme konusunda son yillardaki ilgiye
ragmen, Ogrencilerin kendi problemlerini Uretirken gegirdikleri siuregler hakkinda ¢ok az sey
bilinmektedir. Dahasi 6grencilerin verimli bir problem kurma becerisini gelistirmek adina 6gretimsel
stratejilerinin tanimlanmasi igin ¢ok az arastirma yapilmistir (Cai et al., 2013). Bu dogrultuda suan ki
¢alismanin amaci grafik érgitleyicilerin ilkokul 3.sinif 6grencilerinin problem kurma becerileri {izerine
etkisini tespit etmektir.

Problem Kurma

Problem kurma, matematik disiplininde ve matematiksel distincenin dogasinda merkezi bir 6neme
sahiptir. Ayni zamanda problem ¢ézmeye eslik eden matematik 6grenme ve 6gretiminin 6nemli bir
bilesenidir (Kilpatrick, 1987). Matematik problemleri kurma yeteneginin gelistiriimesi, problemleri
¢O0zme yetenegini gelistirme kadar egitimsel agidan 6nemli gorilmektedir (Bonotto, 2013). “Problemin
formile edilmesi sadece bir egitim hedefi olarak degil ayni zamanda bir egitim araci olarak da
gorulmelidir. Kendi matematik problemlerini kesfetme ve yaratma deneyimi her 6grenci egitiminin bir
parcasi olmahdir.” (Kilpatrick, 1987). Son zamanlarda, matematik egitiminde reformu destekleyen
calismalar, problem kurma (izerine artan bir vurguyla cagrida bulunmaktadir (Stickles, 2011). Okul
Matematiginin NCTM Prensipleri ve Standartlarina (2000) gére, problemleri genisleterek ve farkli sorular
sorarak 6grencilerin iyi birer problem ¢6ziicli olmalarinin yani sira problem kurucu olabilecekleri ve kendi
matematiksel problemlerini tiretmeleri igin 6grencilere firsatlar verilmesi gerektigini belirtmektedir.

Temelde problem kurma bir durum hakkinda yeni problemlerin (retilmesini veya verilen bir
problemin yeniden diizenlenmesi seklindedir (English, 1997b; Silver, 1994; Silver & Cai, 1996). Silver
(1994) problem kurmanin genel olarak matematiksel aktivitenin birbirinden tamamen farkh t¢ formda
uygulandigini ifade etmektedir: (a) ¢c6zim 6ncesi problem kurma, sunulan durumdan orijinal problemler
tretme; (b) ¢6ziim iginde problem kurma, ¢6ziim siirecinde bir problemi yeniden diizenleme ve (c)
¢06zUm sonrasi problem kurma, yeni problemler liretmek igin ¢dzlilmis bir problemin amaglarini ya da
kosullarini degistirme. Bu galismada ise ¢6zim 6ncesi problem kurma formu ele alinmistir.
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Okul matematiginde problem kurma aktivitelerine verilen 6nem g6z onlne alindiginda,
arastirmacilar problem kurma siireglerinin gesitli yonlerini ele almaya baslamislardir (Silver & Cai, 1996).
Yapilan ¢alismalar incelendiginde problem kurma uzerine ¢esitli perspektifler bulunmaktadir.
GCalismalarda bu perspektifler genel olarak 6gretmenlerin, 6grencilerinin ¢ézmeleri igin problem
kurdugu, 6grencilerin diger sinif arkadaslarinin ¢ézmeleri icin problem kurdugu ve bir baska durumda ise
katilimci olan kisilerin problem kurdugu seklindedir (Cai, 1998; Cai & Hwang, 2002; English, 1997a, b;
Silver & Cai, 1996; Silver, Mamona-Downs, Leung, & Kenney, 1996). Farkli yas ve deneyimdeki
katiimcilarla (6gretmen, O6gretmen adaylari ve farkli akademik seviyelerde o6grenciler gibi) yapilan
calismalar, farkh karmasiklikta ve farkh yollarla olusturulmus etkinlik cesitliligi de sunmaktadir (Silver,
2013). Bu tur arastirmalarda 6nemli bir yonelim, problem kurma ve ¢6zme arasindaki baglantiyi
incelemek olmustur (Cai & Hwang, 2003). Ogrencilerin daha iyi problem ¢éziici olmasina yardimci
olmada problem kurmanin potansiyel degerini kesfetmek icin kelime problemlerini ¢6zme ile kelime
problemleri olusturma arasindaki iliskiyi arastirmak amach cesitli calismalar yapilmis ve deneysel
calismalar yaratalmistir (Cai & Hwang, 2002; Cai et al., 2013; Silver & Cai, 1996). Bu g¢alismalarin odagi
ise; “Problem kurma becerisi, problem ¢6zme becerisi dogrultusunda belirlenebilir mi? (Singer & Voica,
2013)”. Problem kurma ve ¢6zme becerileri arasindaki iliskiyi géormek igin yirutilen galismalarda,
ogrencilerden belirli bir durum, resim veya bir sayl cimlesinden baslamak (izere bir veya daha fazla
problem liretmeleri istenmistir ve daha sonra 6grenciler tarafindan Uretilen matematiksel problemlerin
niteligi, problem ¢6zme kapasiteleri ile karsilastirilmistir (Cai & Hwang, 2002; Ellerton, 1986; Silver & Cai,
1996; Verschaffel, Van Dooren, Chen, & Stessens, 2009). Ellerton (1986), 8 yasindaki yiksek ve dusik
yetenekli Ogrencilerden arkadaslarinin ¢dzmede zorlanacaklari problemler kurmalarini istemis ve
urettikleri problemleri karsilastirmistir. Sonucunda vyiksek yetenekli Ogrencilerin daha karmasik
problemler kurduklari sonucuna ulasmistir. Silver ve Cai (1996) ise 500’den fazla ortaokul 6grencisinin
bir problem durumuna dayali kurduklari Gg¢ problemi; tiirli, ¢ozilebilirligi ve karmasikhigina gére analiz
etmistir. Ek olarak sekiz agik uglu problem ile 6grencilerin problem ¢dzme performanslari élgilmistur.
Sonucunda 6grencilerin problem ¢ézme performanslari ile kurma performanslarinin yiiksek derecede
iliskili oldugu tespit edilmistir. lyi derecede problem ¢ézenler cok daha karmasik problemler
kurmuslardir. English ise Gglinci (1998), besinci (1997a) ve yedinci (1997b) sinif 6grencileri ile yuritmus
oldugu farkh Ug¢ calismasinda 6grencilerin problem kurma yeteneklerini arastirmistir. Bu calismalar
arasinda Gcglncl siniflarla yaritmis oldugu arastirmasinin sonucunda formal (standart sembolik
toplama-gikarma climleleri) ve formal olmayan (sembolik temsillerin olmadig durumlar) baglamlarda
problem kurma Uzerine 6grencilerin 6nemli zorluklara sahip oldugu sonucuna ulasmistir (English, 1998).
Cai ve Hwang (2002), Cin ve Amerikan 6grencilerinin problem ¢6zme ve kurma performanslarini 6lgmek
icin birbirleriyle iliskili problem ¢6zme ve kurma etkinlikleri kullanmislardir. Bu ¢alismalarinda Cinli
ogrencilerin problem ¢6zme ve kurma performanslari arasinda glicli bir baglanti bulurken, Amerikan
ogrenciler icin baglantinin zayif oldugu sonucuna ulasmislardir.

Yapilan calismalar, problem kurmanin 6grencilerin kelime problemlerini ¢6zme becerileri Gzerinde
pozitif bir etkiye sahip oldugunu (Leung & Silver, 1997) ve 6gretmenlerin, 6grencilerin matematiksel
kavramlari ve siregleri anlamalarina yonelik bir icgérii saglayabilecegini ortaya koymustur (English,
1997a). Ayrica 6grencilerin problem kurma ile ilgili deneyimlerinin konu hakkindaki algilarini ve
motivasyonlarini arttirdigi (English, 1998; Silver, 1994), 6grencilerin kaygilarini azaltmaya yardimci
oldugu, matematige karsi daha olumlu bir yaklasimda bulunmalarini sagladigi ve problem ¢6zme
basarilarini arttirdigi belirtilmistir (Brown & Walter, 1990; NCTM, 2000; Silver, 1994). Ozellikle English
(1998) problem kurmanin, matematik ve matematiksel problem c¢ézmede 6grencilerin diisiinme,
problem ¢6zme becerileri, tutumlari ve giveni gelistirdigini ve matematiksel kavramlarin daha genis bir
anlayisina katkida bulundugunu ifade etmistir. Dahasi 6grencilerin olusturdugu etkinlikler veya
aktiviteler, matematige yoénelik inanglari veya tutumlari ve matematiksel bilginin gelistirilme bigimi
hakkinda bilgi saglayabilir (Lowrie & Whitland, 2000). Problem ¢ézme ve problem kurma etkinlikleri
iceren 6gretim slirecleri, 6grencilerin matematige daha yaratici yaklasimlar gelistirmesine de yardimci
olabilir (Van Harpen & Presmeg, 2013).

392



Omer Faruk TAVSANLI, Tugce KOZAKLI ULGER, Abdullah KALDIRIM — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 377-406

Problem ¢6zme becerisinin gelistirilmesi okul mifredatlarinin odaginda yer almasina ve bu kadar
olumlu etkileri olmasina ragmen 6grencilerin problem kurma becerileri hala sinirli kalmaktadir (Ahmad &
Zanzali, 2006). Ogrenciler, problem ¢ézmeye odaklanip bunun icin cabalarken, problem kurma ve
yeniden bir problemi formile etme suregleri i¢in kendilerine ya ¢ok az zaman verilmekte ya da hig
verilmemektedir (Ellerton, 2013). Problem ¢dzmekten daha zor bir siire¢ olarak ifade edilen problem
kurma sireci (Mestre, 2002) icin 6grencilerin problem kurma aktiviteleriyle yizlestirmelerine dikkat
cekilse de asil etkilerini géstermek icin daha fazla deneysel galismaya ihtiyag vardir. Ogrenciler igin
problem ¢ézmekten daha zor bir beceri olan problem kurma becerisinin gelistirilmesi icin ¢esitli 6gretim
ydntemlerine ihtiya¢ duyulmaktadir. Ornegin; Silver (1997) problem kurma ve ¢ézme etkinliklerini iceren
sorgulama tabanli matematik 6gretimini tartismistir. Bonotto (2013) ise problem kurmanin geligsimi
Uzerine interaktif 6gretim metotlarini 6nermektedir. Benzer olarak Abramovich ve Cho (2015), mevcut
dijital teknolojilerin problem kurma aktivitelerini nasil destekleyebilecegini acgiklamistir. Mevcut
calismalar 1siginda Ogrencilerin  problem kurma calismalari esnasinda grafik 6rgitleyicilerden
yararlanmalarinin onlarin problem kurma becerilerine olumlu katki saglayacagi distinilmektedir.

Grafik Orgiitleyiciler

Grafik orgutleyiciler, kavramlar arasi iligkileri gdsteren, bilgilerin anlasilirig§ini kayda deger bigimde
arttiran, kavramlarin hafizada daha iyi yer etmesini saglayan tanimlama ve siniflama metotlarindan
biridir (Hughes, Maccini, & Gagnon, 2003; Lubin & Sevak, 2007; Tavsanli & Seban, 2015). Darch ve Eaves
(1986)’'ya gore ise grafik orgutleyiciler, 6grenmeyi kolaylastirmak icin belli cerceveler altinda, oklar ve
bazi isaretler kullanilarak tasarlanan, metinlerin icerigini tanimlama, yapilandirma ve kavramsal iliskileri
bulmaya yarayan gorsel tasarimlardir.

Grafik orgltleyicilerin teorik altyapisi sema kuramina dayanir. Kant ve Guyer (1998) sema kavrami ile
algilamanin aktif bir stireg oldugunu ifade etmistir. Sema kuramina goére semalar bilgileri hatirda tutmayi
ve anlamayi kolaylastiran, 6grenilen bilgilerin zihnimizde daha sistematik yapilandiriimasini saglayan
araglardir (Hach, 2004). Semalarin ilk islevi yeni edinilen bilgileri organize etmektir. Sonraki asama bu
bilgileri daha agik ve anlasilir hale getirip kodlamak ve son olarak hatirlamayi kolaylastiracak bir taslak
haline getirmektir (Freedman, 1992).

Ogrenciler igin kazaniimasi zor bir beceri tiirii olan problem kurma siireclerinde uygulanmasi
gereken; sahip olunan bilgileri siniflama, anlama, organize etme ve bunlari bir biitin haline getirerek bir
problem ciimlesi ortaya koyma islemleri, grafik orgutleyicilerin alanyazinda gegcen 6gretime yardimci
olma siiregleri ile ortismektedir. Bu sebeple grafik érgitleyicilerin daha cok dil egitimi ¢alismalarinda
kullanilmis olmasina ragmen (Alvermann, 1981; Robinson & Kiewra, 1995; Simmons, Griffin, &
Kameenui, 1988; Snyder, 2012; Tavsanli & Seban, 2015), problem kurma sirecinde Ogrencilerle
kullanilmasinin da yararli olacagl dislinilmektedir. Ayrica, problem kurma sirecinin 6zellikle yazma
becerisi olmak lzere okuryazarlik becerileri ile de yakindan iliskili olmasi (Connely & Vilardi, 1989) ve
grafik orgutleyicilerin yazma becerilerinin gelisimine olumlu katkilarinin oldugunun bilinmesi sebebiyle
(Culbert, Flood, Windler, & Work, 1997; Katayama & Robinson, 2000; McKnight, 2010) problem kurma
calismalari yaparken grafik orgitleyicileri kullanmanin 6grenciler agisindan bu siireci kolaylastiracagi
tahmin edilmektedir. Ornegin yapilan calismalar grafik drgitleyiciler yardimi ile grencilerin daha basarili
yazma c¢alismalari yaptigini ortaya koymustur (Alvermann, 1981; Robinson & Kiewra, 1995; Simmons et
al., 1988; Snyder, 2012; Tavsanli & Seban, 2015). Grafik orgitleyicilerin kullanimi 6grencilerin 6zellikle
metinleri yapilandirma noktasinda yararli olmaktadir (Tavsanh & Seban, 2015). Bu agidan grafik
orgltleyicilerin aslinda bir yazma silireci olan problem kurma sirecine de vyararli olacag
distintilmektedir. Bu kapsamda asagidaki arastirma sorularina cevaplar aranmistir:

e Grafik orgitleyicilerin ilkokul 6grencilerinin problem kurma becerileri lizerine etkisi var midir?
¢ Grafik orgutleyicilerin ilkokul 6grencileri ile problem kurma siireglerinde kullanilmasi konusunda sinif
o6gretmeninin gorisleri nelerdir?
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Yontem
Arastirmanin Deseni

Bu arastirmada, grafik orgitleyicilerin ilkokul 3. sinif 6grencilerin problem kurma becerileri Uzerine
etkisinin incelemesi amaciyla elde edilen verilerin; toplanmasi, analizi ve yorumlanmasinda nicel ve nitel
arastirma yontemlerinin bir arada kullanildigi agiklayici sirali karma desenden yararlaniimistir. Karma
yontemlerde nicel ve nitel arastirma yontemlerinin tek basina kullanilmasina kiyasla bu yéntemlerin
birlikte kullanilmasi arastirma probleminin daha iyi anlasiimasini saglamaktadir (Creswell & Plano Clark,
2011; Fraenkel, Wallen, & Hyun, 2011). Ayrica karma yontemler, arastirmacinin arastirma sirecinde
kendisinden veya arastirmanin dogasindan kaynaklanabilecek yanliliklari en az indirgemekte ve yapilan
arastirmanin niteligini arttirmaktadir (Yildirnm, 2010). Agiklayici sirali desen iki ayri etkilesimli asamadan
olusmaktadir. ilk asama arastirmanin sorulari {izerine egilmek icin &ncelik tasiyan nicel verilerin
toplanmasi ve analizi ile baslar. Bu asamayi nitel verilerin toplanmasi ve analizi takip eder. Son olarak
nicel verilerle elde edilen sonuglar, nitel verilerle yorumlanir (Creswell & Plano Clark, 2011; Fraenkel et
al.,, 2011). Bu arastirmada da ilk olarak nicel veriler toplanmis ve analiz edilmistir. Nicel verilerin
toplanmasinin ardindan sinif 6gretmeninin gergeklestirilen planh etkinliklere iliskin algisinin ortaya
konulmasi hedeflenmistir. Elde edilen nitel veriler, nicel verilerin agiklanmasinda ve yorumlanmasinda
kullanilmigtir. Nicel ve nitel veri toplama ydntemlerinin birlestiriimesi sonucunda elde edilen veri
cesitlemesi, yapilan arastirmanin gegerligini ve glivenirligini arttirarak nitelikli sonuglar ortaya koymasina
katki saglamistir. Bu arastirmada kullanilmis olan agiklayici sirali desenin simgesel gérinimu Sekil 1'de
verilmistir (Creswell, 2009).

Nice! : Nite Nite Tim
Veri Veri Veri Analizlerin
Toplama : Toplama Analizi Yorumlanmasi

Sekil 1.Arastirma kapsaminda kullanilan agiklayici sirali desenin simgesel gériniima.

Arastirmanin nicel boyutu: Bu arastirmanin nicel boyutunda grafik orgitleyicilerin ilkokul 3. sinif
ogrencilerin problem kurma becerileri Uzerine etkisini tespit etmek icin yari deneysel bir calisma
yapilmistir. Yari deneysel ¢alismanin nasil gergeklestirildigine dair bilgiler asagida verilmektedir.

Yari deneysel ¢alisma: Egitim bilimcilerin ¢ogu deneysel arastirmalarda kendilerinin belirlemis
oldugu yapay gruplardan daha ¢ok dnceden belirlenmis var olan bir grupla ¢alismaktadirlar. Bu durum
¢ogu zaman katihmcilara ulagsmanin zor olmasindan ya da egitim sistemi igerisinde yapay gruplar
olusturmanin yasak olmasindan kaynaklanmaktadir. Yari deneysel desenlerde gruplar deney ve kontrol
grubu olarak seckisiz olarak belirlenebilmekte fakat gruplardaki denekler seckisiz olarak
atanamamaktadir. Clink{ arastirmaci deneysel arastirma icin gruplari yapay olarak olusturamamaktadir.
Ozellikle 6rgiin egitim géren &grenciler lizerinde yapilacak bir calismada dgrencilerin deney ve kontrol
gruplarina atanmasi hali hazirla devam etmekte olan egitim silirecinin aksamasina neden olacaktir. Bu
nedenle egitim bilimciler genellikle daha 6nceden belirlenmis yapay olmayan gruplari ve yari deneysel
desenleri kullanmaktadirlar (Creswell, 2012; Fraenkel et al., 2011; Mertens, 2010). Arastirmaci yapilan
analizler sonucunda birbirine benzesik 6zellikler gosteren gruplar arasinda bir deney ve bir kontrol
grubunu seckisiz olarak atamistir. Boylece yari deneysel galismanin dogasi geregi ¢alisma ortamina
getirmis oldugu i¢ gecerliligi etkileyen tehditler en aza indirgenmeye calisiimistir.
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Bu arastirmanin ilk asamasinda nicel veriler toplanmis, grafik orgitleyicilerin ilkokul 3. simif
Ogrencilerin problem kurma becerileri Uzerine etkisi sinanmistir. Diger bir deyisle, bagimsiz degiskenin
(grafik orgutleyiciler) bagimh degisken (ilkokul 3. sinif 6grencilerin problem kurma becerileri) lGzerinde
etkili olup olmadigi arastirimigtir.

Tablo 1.
Yari Deneysel Calismanin Simgesel Gériintimii.
Ogrencilerin Belirlenmesi Gruplar Ontest Deneysel islem Sontest
M G, 0, X 0,
G, (05 (O
M: Eslestirme G;: Deney Grubu G,: Kontrol Grubu
X: Grafik Orgitleyiciler ile Desteklenmis Problem Kurma Egitimi
0, O5: Ontest Puanlari 0,, 0,: Sontest Puanlari

Arastirmanin nitel boyutu: Arastirmanin nitel boyutunda grafik Orgitleyicilerle desteklenmis
problem kurma egitiminin ilkokul 3. sinif 6grencilerin problem kurma becerileri izerinde nasil bir etkisi
olduguna iliskin sinif 6gretmeniyle bir gdrisme gerceklestirilmistir.

Calisma Grubu

Arastirma, 2015-2016 egitim-6gretim yili bahar yariyilinda Antalya ili Alanya ilgesinde yer alan bir
ilkokulda 6grenim gormekte olan 38 lginct sinif 6grencisiyle gergeklestirilmistir. Arastirmada yari
deneysel desen kullaniimasi nedeniyle evren ve 6rneklem se¢imi yapilmamis bunun yerine ¢alisma
gruplari belirlenmistir. Arastirmanin yirittldigi okul gonallik esasina gére belirlenmistir. Arastirma
oncesinde Antalya ili Alanya ilgesinde bulunan ilkokullardaki sinif 6gretmenleriyle goriisilmis, grafik
orgutleyicilerin ilkokul 3. sinif 6grencilerin problem kurma becerileri tizerine etkisi konulu bir arastirma
yapilacag belirtilmis ve arastirma sireci hakkinda bilgiler verilmistir. Ogretmenlerden gelen geri
bildirimler sonucunda arastirmaya katilmaya istekli olan iki 6gretmenle calisiilmaya karar verilmistir.
Arastirmanin yapilmasi icin gerekli olan izinler alinmistir.

Veri Toplama Araglari

Nicel veri toplama araglari: Arastirmanin nicel verileri arastirmacilar tarafindan gelistirilen problem
kurma basari testi araciligiyla toplanmistir. Basari testi hazirlanirken oncelikle alanyazin dikkatli bir
sekilde incelenmis ve bu konuda yapilan ¢alismalarda (Cai et al., 2013; English, 1998; Silver & Cai, 1996)
kullanilan basari testleri analiz edilmistir. Sonrasinda ise MEB’nin (2015) problem olusturmaya yonelik
kazanimlari incelenerek bu kazanimlarin 6lg¢lilmesine yonelik test sorularini olusturma siireci devam
ettirilmistir. Testin igerigini olusturan sorular hazirlandiktan sonra éncelikle matematik egitimi alaninda
uzman olan 3 arastirmaciya gonderilerek testin incelenmesi saglanmistir. Arastirmacilardan gelen geri
bildirimler dikkate alinarak teste son hali verilmistir. Test calisma yapilmadan Once bir sinifta
uygulanarak sorularin 6grenciler tarafindan anlasilirligi ve diizeye uygunlugu kontrol edilmis ve g¢alisma
icin uygun olduguna karar verilmistir. Problem kurma basari testi acik uglu dort sorudan olusmaktadir.
Bu sorular oOgrencilerin formal ve informal problem kurma becerilerini ortaya koymak amaciyla
hazirlanmistir. Buna gore, formal baglamda, 6grencilere “12 — 8 = 4” ve “4 x 3 = 12” ifadeleri verilmis,
buradan hareketle bir problem kurmalari istenmis ve problem kurma becerileri test edilmistir. informal
baglamda ise oOgrencilere igerisinde sayilarin yer aldigi iki farkli betimleme yapilmis ve bu
betimlemelerden hareketle ayri ayri iki problem kurmalari istenerek problem kurma becerilerinin test
edilmesi hedeflenmistir. Ogrencilerin kurdugu problem ciimleleri Sekil 2’de ifade edilen 6lgiitler dikkate
alinarak degerlendirilmistir.
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Problem Kurma Analizi

Bir soru cimlesi yazma (1 Puan)

Diger durumlar (0 Puan)

Cozilebilir bir problem (1 Puan)

Diger durumliar (0 Puan)

Verilenlere uygunluk (1 Puan)

Diger durumlar (0 Puan)

Bir baglam icerme (1 Puan)

Diger durumlar (0 Puan)

Sekil 2.Problem kurma becerilerinin degerlendirilmesinde temel alinan élgiitler.

Nitel veri toplama araglari: Arastirmanin nitel boyutunda veriler yari yapilandiriimis gériisme yoluyla
toplanmistir. Yari yapilandiriimis gériismeler arastirmacinin katimcilara 6nceden belirlenmis bir dizi agik
uglu sorular sordugu nitel veri toplama tekniklerinden birisidir (Ayres, 2008). Bu teknikte goriisme
oncesinde hazirlanan sorular her katilimciya sistematik ve tutarh bir sekilde sorulur. Fakat gériismeciler
daha derinlemesine inceleme yapabilmek icin hazirladiklari sorularin disina ¢ikmakta ve ek sorular
sormakta 6zglrdurler (Berg, 2000; Patton, 2001; Yildirim & Simsek, 2011). Arastirmacilara bu esnekligi
sagladigi icin yari yapilandirilmis goriisme teknigi kullaniimistir.

Verilerin Toplanmasi

Nicel verilerin toplanmasi: Arastirmaya baslamadan 6nce deney ve kontrol gruplarini belirlemek
amaciyla alinan izinler dogrultusunda c¢alismanin yapilacagi okulda 6grenim gérmekte olan Uglinci sinif
dgrencilerine problem kurma basari testi uygulanmistir. Ogrencilerin agik uglu dért sorudan olusan
problem kurma basari testine verdikleri cevaplar, bir Tirkce, bir Sinif ve bir Matematik egitimi uzmani
tarafindan degerlendirilmis, bu degerlendirmeler sonucunda problem kurma puan ortalamalari arasinda
istatistiksel olarak fark olmayan iki subeden biri deney biri de kontrol grubu olarak belirlenmistir.

ikinci asamada planlanmis etkinlikler iceren grafik orgitleyicilerle desteklenmis problem kurma
egitiminin sinif Ogretmeni tarafindan uygulanmasina karar verilmistir. Grafik orgutleyicilerle
desteklenmis problem kurma egitimi cercevesinde deneysel islemler sirasinda uygulanacak etkinlikler
hazirlanirken English (1998) ile Lowrie ve Whitland’in (2000) ¢alismalarindan yararlaniimistir. Ayrica alan
uzmanlarinin hazirlanan etkinliklerle ilgili gorisleri alinmistir. Deneysel isleme baslamadan o6nce
uygulamanin gergeklestirilecegi sinif 6gretmenine grafik orgitleyicilerle ilgili bir sunum yapilmis ve
verilecek egitimle ilgili detayh bilgiler verilmistir. Sinif 6gretmenlerinin bilgilendirilmesinin ardindan
grafik oOrgutleyicilerle desteklenmis problem kurma egitiminin dort hafta boyunca haftada iki saat
uygulanmasina karar verilmistir. Sinif 6gretmeni tarafindan uygulanan etkinlikler arastirmaci tarafindan
sinif ortaminda takip edilmistir.

Uygulamanin {glncli asamasinda deneysel islemlere baslanmistir. Uygulama sirecinde grafik
orgutleyicilerle desteklenmis problem kurma egitimi 6ncesinde sinif 6gretmeni, verilecek egitim ve
yapilacak etkinlikler hakkinda tekrar bilgilendirilmistir. Uygulama sirasinda birinci ders saatinde grafik
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orgitleyicilerle desteklenmis olan problem kurma etkinlikleri yapilmis, ikinci ders saatinde ise
Ogrencilerden bir problem metni yazmalari istenmistir. Bu asamada 6grencilerden formal ve informal
olmak Uzere iki farkl baglamda sorular yazmalari beklenmistir. Daha sonra 6grencilerin yazmis olduklari
problemler sinif 6gretmeni tarafindan incelenmis ve 6grencilere gerekli donutler verilmistir. Kontrol
grubunda ise dersler 6gretim programinin gerektirdigi siregler takip edilerek gergeklestirilmistir.

Arastirmanin dordlincii ve son asamasinda galisma grubunu olusturan deney ve kontrol gruplarindaki
ogrencilere, uygulama sonrasindaki problem kurma becerilerini belirleyebilmek adina, problem kurma
basari testi uygulanmis ve degerlendirilmistir.

Nitel verilerin toplanmasi: Arastirmacilar tarafindan gelistirilen gorisme sorularinin hazirlanmasi
esnasinda sorularin kolaylikla anlasilmasi, ¢ok boyutlu olmamasi, yanitlayici ve yonlendirici olmamasi gibi
ilkelere dikkat edilmistir. Gorlisme sorulari hazirlandiktan sonra doért uzmanin gorisiine sunulmustur.
Daha sonra hazirlanan goériisme sorularini sinamak amaciyla bir pilot ¢galisma yapilmistir. Uzmanlarin
onerileri dogrultusunda goriisme sorularinin sirasinda bazi degisikliklere gidilmis ve yari yapilandiriimis
gorisme formuna bir soru eklenmistir. Sonug olarak yari yapilandirilimis gérismede asagidaki sorularin
katimcilara yoéneltilmesine karar verilmistir: 1) Kendinizi kisaca tanitabilir misiniz? 2) Matematik
dersinde ve diger derslerde problem kurma etkinliklerine yer veriyor musunuz? 3) Calismadan 6nce
Ogrencileriniz ile matematik dersinde problem kurma etkinligi yaptiniz mi? 4) Grafik orgitleyicilerin
problem kurma calismalarina nasil bir etkisi oldugunu dustunlyorsunuz? 5) Yapilan calismalar
Ogrencilerin matematige deger verme hislerini gliglendirdi mi? Nasil? 6) Yapilan ¢alismalar 6grencilerin
matematik dersinden daha keyif almasini sagladi mi? 7) Bundan sonraki sirecte grafik orgutleyicileri
matematik dersinde veya diger derslerde kullanmayi distiniir misiiniz? 8) Bunlar disinda eklemek
istedikleriniz nelerdir?

Yari yapilandiriimis gorlisme arastirmacilar tarafindan yuritilmastir. Gorlismenin yapilacagl mekan
onceden hazirlanmis, gerekli cihazlar temin edilmis, kurulmus ve denenmistir. Bdylece goriisme
esnasinda ortaya c¢ikabilecek herhangi bir sorunun éniine gegilmeye calisiimistir. Arastirmaci goriismeyi
yonetirken, yonlendirici olmamaya ve konunun amagtan uzaklasmamasina 6zellikle dikkat etmistir. Yari
yapilandiriimis gérismenin basinda, katihmcilara arastirma hakkinda bilgi verilmis, sorulacak sorulari
incelemeleri istenmis ve goriismede ses kaydi yapilacagi belirtilerek yazili izinleri alinmistir.

Verilerin Analizi

Nicel verilerin analizi: Deney grubunun problem kurma basari testinden on-test ve son-testte
aldiklari puanlar arasinda fark olup olmadigini tespit edebilmek amaciyla hangi istatistiksel testlerin
yapilmasi gerektigini belirlemek icin SPSS 21 programinda degiskenlerin dagilimina dair normallik testleri
yapilmistir. Dagilimin normal dagilimdan anlamli diizeyde farklilasmamasi igin carpiklik ve basikhk
degerlerinin 1.5 araliginda olmasi beklenmektedir (Tabachnick & Fidell, 2013). Normallik testleri
kapsaminda yapilan betimsel analiz sonuglari incelendiginde verilerin garpiklik ve basiklik degerlerinin
+1.5 araliginda tespit edilmistir. Ayrica verilerin normal dagilip dagilmadiginin saglamasini yapmak adina
gozlem sayisi yani katilmcilar 30’dan fazla oldugu icin Kolmogorov-Smirnov testi de uygulanmistir (Can,
2016). Bu test sonucuna gore de verilerin normal bir dagihm gosterdigi tespit edilmistir. Bu ¢cercevede
verilerin normal dagildigi kabul edilerek arastirmanin verilerinin analizinde parametrik testler
uygulanmistir. Deney grubunun 6n-test ve son-test puanlari arasindaki farkin belirlenebilmesi igin iliskili
orneklemler igin t-testi, deney ve kontrol grubunun 6n-test-son-test puan ortalamalari arasindaki farkin
tespit edilebilmesi igin ise iliskisiz 6rneklemler igin t-testi kullaniimistir. Bunun yaninda degerlendiriciler
arasindaki uyum katsayisinin belirlenmesi amaciyla Kendall’in uyum katsayisina bakilmistir. I. tip hata %5
diizeyinde sabit tutulmustur (p<.05). Arastirmada kesikli ve sirekli degiskenler icin tanimlayici
istatistikler (ortalama, standart sapma, standart hata, ortanca deger, minimum, maksimum, sayi ve
ylzdelik dilim) kullaniimustir.
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Nitel verilerin analizi: Arastirma verilerinin ¢ézimlenmesinde icerik analizi teknigi kullaniimistir.
icerik analizinde temelde yapilan islem, birbirine benzeyen verileri belirli kavramlar ve temalar
cergevesinde bir araya getirmek ve bunlari okuyucunun anlayabilecegi bir bicimde organize ederek
yorumlamaktir (Yildinnm & Simsek, 2011).

Bulgular

Arastirmanin bu boliminde uygulama sonucunda elde edilen veriler nicel ve nitel olarak
sunulmustur. Oncelikle nicel kisimda ilkokul 3.sinif dgrencisinin, grafik érgitleyicilerin ilkokul 3.sinif
ogrencilerinin problem kurma becerileri Gstlindeki etkisi incelenmeye c¢alisiimistir. Calismalar sonucunda
toplanan veriler, uygun istatistiki teknikler kullanihp diizenlenmis ve istatistik paket programi ile analiz
edilmistir. Arastirmanin nitel kisminda ise deney grubunda uygulamalarin yapildigi 6gretmen ile
gerceklestirilen gériismelerin analizi sunulmustur.

Nicel Bulgular

Grafik orgitleyicilerin ilkokul 3.sinif 6grencilerinin problem kurma becerileri Gzerindeki etkililigini
saptayabilmek icin deney ve kontrol gruplarina uygulanan 6n-test ve son-test sonugclari dikkate
alinmistir. Yapilan istatistiksel ¢oziimlemeler ile uygulamadan 6nce ve sonra, deney-kontrol gruplarinin
problem kurma basari puanlari arasinda anlamli bir fark olup olmadigina bakilmistir.

On-test sonuglarina gére grafik drgiitleyicilerin &grencilerinin problem kurma basarilar {izerindeki
etkisini test etmek igin 6ncelikle verilerin normal dagilip dagilmadigi incelenmistir. Deney ve kontrol
grubu Kolmogorov-Smirnov normallik testi sonuglarindaki p degerlerine gore [(.14 ve .08) p>.05]
verilerin normal dagilim gosterdigi anlasiimistir. Bu nedenle grafik oérgitleyicilerin etkisini bulmak igin
iliskisiz 6rneklemler t-testi (Independent Samples t-test) uygulanmistir. Testin tanimlayici istatistikleri
Tablo 2. de gosterilmistir.

Tablo 2.

ilkokul 3.Sinif Gdrencilerinin Problem Kurma Basarilari Ontest Sonuglari.

Olgiim N X Ss SD t p
Deney 18 8.67 4.61 36 -4.29 .67
Kontrol 20 9.25 3.75

*p<.05

Deney ve kontrol gruplari arasindaki problem kurma basarisi 6n-test puanlarini karsilastirmak igin
iliskisiz 8rneklemler t- testi uygulanmistir. On-test sonuglarina gére, deney ve kontrol gruplari arasinda
problem kurma basarisi bakimindan anlaml bir fark bulunamamistir (t= -4.29, p=.67>.05).

Son-test sonuglarina gore grafik érgitleyicilerin, 6grencilerinin problem kurma basarilari Gzerindeki
etkisinin test edilmesi icin dnce verilerin normal dagilip dagilmadigi incelenmistir. Deney ve kontrol
grubu Kolmogorov-Smirnov normallik testi sonuglarindaki p degerlerine gore [(.12 ve .20) p>.05]
verilerin normal dagihm gosterdigi anlasiimistir. Bu nedenle grafik orgutleyicilerin etkisini bulmak igin
iliskisiz 6rneklemler t-testi uygulanmistir. Testin tanimlayici istatistikleri Tablo 3. de gosterilmistir.

Tablo 3.

ilkokul 3.Sinif Ogrencilerinin Problem Kurma Basarilari Son-test Sonuglari.

Olgiim N X Ss SD t p
Deney 18 13.72 1.84 36 3.69 .00*
Kontrol 20 11.25 2.24

*p<.05
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Deney ve kontrol gruplari arasindaki problem kurma basarisi son-test puanlarini karsilastirmak igin
iliskisiz 6rneklemler t- testi uygulanmistir. Son-test sonuglarina gore (t= 3.69, p=.00<.05), deney ve
kontrol gruplari arasinda problem kurma basarisi bakimindan deney grubu lehine anlamli bir fark
bulunmaktadir. Bu bulgular grafik érgitleyicilerin 6grencilerinin problem kurma basarisina olumlu katki
sagladigini gbstermektedir.

Ayrica arastirmada deney ve kontrol gruplarinin On-test ve son-test puanlari ayri ayri da
karsilastirilmistir. Deney grubunun 6n-test ve son-test sonuglarina gore grafik orgiitleyicilerin ilkokul 3.
sinif 6grencilerinin problem kurma basarilari tizerindeki etkisinin test edilmesi i¢in 6énce verilerin normal
dagilim gosterip gostermedigi incelenmistir. Deney grubu On-test ve son-test basari puanlarinin,
Kolmogorov-Smirnov normallik testi sonuglarindaki p degerlerine goére [(.14 ve .12) p>.05] normal
dagilim gosterdigi anlasilmistir. Bu nedenle dolayi grafik orgltleyicilerin etkisini bulmak igin iligkili
orneklemler t-testi (Paired Samples t-test) uygulanmistir. Testin tanimlayici istatistikleri Tablo 4’de
gosterilmistir.

Tablo 4.

Deney Grubunun Problem Kurma Basarilari On-test ve Son-test Sonuclari.

Olgiim N X Ss SD t p
Deney 18 8.67 4.61 17 -6.27 .00*
Kontrol 18 13.72 1.84

*p<.05

Tablo 4’e gore deney grubundaki 6grencilerin problem kurma basari son-test puanlarinda 6n-test
puanlarina gére anlamli bir artis oldugu tespit edilmistir [t(17)=-6.27, p<.05].

Deney grubundaki 6grencilerin 6n-test ve son-test basari sinavlarinda olusturduklari problemlerden
ornekler Tablo 5’te gosterilmistir.

Tablo 5.

Deney Grubundaki Ogrencilerin Problemlerinden Ornekler.

Ogrenci On-testte Olusturulan Problem Son-testte Olusturulan Problem
A 4'(in 3 kati1 kagtir? Ash 12 misketi 4 kisiye
(Formal baglamdaki problem- paylastirmak istiyor. Buna gore
sayisal olarak verilen verilerden bir kisiye ka¢ misket diser?
hareketle problem olusturma)

B Birinci ablada kag kalem var? Damla’nin 3 armutu, 3 muzu ve 2
(informal baglamdaki problem- seftalisi var. Damla 2 seftalinin 5
resim  seklindeki  verilerden katt daha aliyor. Damla’nin
hereketle problem olusturma) toplamda ka¢ meyvesi olmustur.

Kontrol grubunun on-test ve son-test sonuglarina goére grafik orgitleyicilerin ilkokul 3. sinif
6grencilerinin problem kurma basarilari Gizerindeki etkisini test etmek i¢in dnce verilerin normal dagilip
dagilim gosterip gostermedigi incelenmistir. Kontrol grubu oOn-test ve son-test basari puanlarinin,
Kolmogorov-Smirnov normallik testi sonuclarindaki p degerlerine gore [(.09 ve .20) p>.05] normal
dagihm gosterdigi anlasiimistir. Bu nedenle iliskili 6rneklemler t-testi (Paired Samples t-test)
uygulanmistir. Testin tanimlayici istatistikleri Tablo 6’da gosterilmistir.

Tablo 6.

Kontrol Grubunun Problem Kurma Basarilari Ontest-Sontest Sonuclari.

Olgim N X Ss SD t p
Deney 20 9.25 3.75 19 -2.79 .01*
Kontrol 20 11.25 2.24

*p<.05
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Tablo 6 incelendiginde kontrol grubunda yer alan 6grencilerin problem kurma basarilari agisindan 6n-
test ve son-test puanlari arasinda son-test lehine anlamli ve olumlu bir farklilik oldugu gérulmektedir
[t(19)=-2.79, p<.05]. Bu sonuglar hem deney grubunun hem de kontrol grubunun son-test puanlarinin
on-test puanlarindan anlamli bir sekilde fazla oldugunu ortaya koymaktadir. Bununla birlikte on-testte
deney grubundaki 6grencilerin ortalama puanlarinin kontrol grubundaki 6grencilerden daha az olmasina
ragmen son-testte daha fazla oldugu gorilmektedir. Bu sonuglar grafik orgitleyicilerin ilkokul 3.sinif
ogrencilerinin problem kurma basarilarini kayda deger bir sekilde arttirdigini géstermektedir.

Nitel Bulgular

Arastirmanin nitel kisminda grafik érgutleyiciler yardimiyla uygulanan problem kurma ¢alismalarinin
uygulamayi yapan 6gretmenin goziinden degerlendirilmesi amaglanmaktadir. Egitim arastirmalarinda
denenen bir miidahale programini en iyi onu uygulayan kisinin degerlendirebileceginden hareketle
uygulamayi yapan 6gretmenin grafik orgiitleyicilerin problem kurma siireclerine etkileri tizerine gorusleri
elde edilmeye calisiimistir. Arastirmanin bu kismi nicel kisimda elde edilen sonuglarin desteklenmesi
acisindan 6nem tasimaktadir.

Ogretmen ile gergeklestirilen gériismelere gore; grafik drgitleyiciler yardimiyla uygulanan problem
kurma etkinliklerinin, problem kurma galismalarini daha sistemli hale getirdigi ortaya g¢ikmaktadir.
Uygulamayi gergeklestiren 6gretmen miifredat kapsaminda 6grenciler ile problem kurma c¢alismalari
gerceklestirse bile bu calismalarin sistemli olmaktan uzak oldugunu ifade etmistir. Ornegin:

O: “Daha 6ncesinde sizin tasarladiginiz gibi olmasa da birkac hafta problem kurma galismasi yaptik.
Zaten bizim programimizda var bu. Ama biz daha ¢ok bilgilerin tamamini verip, problem kurmalarini
istedik. Ben yine 6grencilere yardimci oldum, 6grettim ama sizinki gibi sistemli degildi acikcasi. Yani bana
yardimci olacak bir arag yoktu. Grafik orgitleyiciler bana problem kurma 6gretimi asamasinda sahip
olmam gereken bir aracin eksikligini doldurdu.”

Uygulamayi gercgeklestiren 6gretmen, grafik orgitleyicilerin 6grencilerin problem kurma becerilerinin
gelisimine olumlu katkilar sagladigini ve grafik oOrgitleyicilerin 6grencilerin daha kolay problem
kurmasina yardimci oldugunu ifade etmistir. Ayrica 6gretmen grafik érgitleyicilerin 6grencilerin problem
kurmada tek bir noktaya odaklanmasindan ziyade, ¢ok boyutlu olarak farkli problem tirleri izerine de
diisinmesine yararh oldugunu dile getirmistir. Ornegin:

O: “Bence kullanilan grafik érgiitleyiciler bazi yonlerden 6grencilerin daha kolay problem kurmasina
yardimar oluyor. Oncelikle dgrenciler daha sistemli bir sekilde elindeki bilgileri kaydedebiliyor. Bunlari
unutmuyor. Cinkd kagit devamlh éniinde. Sonra onlari éyle devamli goériince problem kurduktan sonra
da distnebiliyor baska problem de g¢ikar mi diye. Zaten normal problem kurma sirelerini kisalttilar bu
sayede. Genel olarak sdylemek gerekirse bilgileri kaydetme, daha rahat siniflama, unutmama gibi
faydalari var diyebilirim.”

O: “Zaten anlatilan konular somutlastirma ve gorsellestirme ile daha verimli geciyor. Grafik
orgutleyiciler bunlar disinda siniflama ve sistematik bir sekilde gérme imkani da sagliyor. Organizasyon
yani. Bu ¢ok degerli bir sey o yastaki cocuklar igin.”

Ogretmenin goriislerine gore grafik érgiitleyiciler 6grencilerin matematige deger verme hislerini de
giclendirmistir. Ogretmen bu durumun grafik &rgitleyicilerin renkli olarak resimlendiriimesinden
kaynaklandigini dile getirmistir. Ornegin:

O: “Bence her derste kullanilabilir bu grafik 6rgitleyiciler. Ciinkii 6grenciler renkli ve resimli
materyalleri seviyor. Bunlar ilkokul 6grencisi oldugu igin ¢abuk unutabiliyorlar. Bu ylizden grafik
orgltleyiciler ile dersi isledigimizde evet bana gore o dersi daha ¢ok sahiplendiler. Clinkii biraz daha
yapacaklarina dair giiven sahibi oldular ve ders islerken eglendiler, keyif aldilar. Sunu da séylemeliyim.
Ogrenciler ilk basta biraz daha zorlaniyor anlamada. Ama birkag¢ hafta gecince grafik érgitleyicilerin
mantigini anladilar ve daha c¢ok keyif almaya basladilar.”
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Hazirlanan grafik orgitleyicilerin ve 6grencilere uygulanan On-test, son-test basari testlerinin
ogrencilerin ilgilerini ¢ekecek sekilde resimlendirilmesi de 6gretmenin yararl buldugu noktalardan biri
olmustur. Ornegin:

O: “Calismanin éncesinde 6grencilerle o konuyu isledigimiz icin ok kétii degildi. Ama sizin ¢alismada
problem kurma etkinlikleri biraz farkliydi. Mesela resimli sorular falan vardi. Bazi noktalarda 6grenciler
zorlandi. Ama yolladiginiz sekilli kagitlar ile (grafik érgitleyiciler) o sikintilar astigimizi distintiyorum.
Evet, baslangicta cok da kot degildik ama galisma sonunda geldigimiz nokta sevindiriciydi.”

Sonug olarak uygulamayi gergeklestiren 6gretmen, grafik érgltleyicilerin 6grencilerin problem kurma
sureglerini kolaylastirdigini, problem kurma etkinliklerini daha sistemli ve daha eglenceli bir hale
getirdigini, Ogrencilerin matematige deger verme hislerini giliclendirdigini ve 0Ogrencilerin ¢alisma
boyunca ilgilerini korumalarina yardimci oldugunu ifade etmistir. Bu bulgular nicel kisimda elde edilen
grafik orgitleyicilerin 6grencilerin problem kurma basarilarina sagladigi olumlu katkilarin uygulamayi
gerceklestiren 6gretmenin goziinden agiklamasi olarak degerlendirilebilir.

Tartisma, Sonug ve Oneriler

Yapilan arastirmanin sonuglarina gére grafik orgutleyicilerin ilkokul 3.sinif 6grencilerinin problem
kurma basarilarini kayda deger bir sekilde arttirdigi gorilmustir. Arastirmada 6n-test sonucuna gore
deney ve kontrol gruplari arasinda anlamh bir fark olmamasina ragmen son-test sonucunda grafik
orgutleyiciler araciligi ile problem kurma galismasi gergeklestirilen deney grubunun kontrol grubundan
anlamh bir sekilde daha fazla puan aldiklari tespit edilmistir. Ayrica grup ici bazinda yapilan
incelemelerde de deney grubunun 6n-test ve son-test puanlari arasindaki farkin kontrol grubundan fazla
oldugu goérilmektedir. Bu durum deney grubunun problem kurma basari bakimindan kontrol grubundan
daha fazla gelisim gosterdigi anlamina gelmektedir. Bunlarin yani sira uygulamanin gergeklestirildigi
deney grubunda, uygulamayi gerceklestiren 6gretmen ile yapilan gorismeler grafik orgitleyicilerin
problem kurma siireglerinde 6grencilere asagidaki yararlari sagladigini ortaya ¢ikarmistir.

e Grafik érgutleyiciler araciligi ile gergeklestirilen problem kurma g¢alismalari, 6grenciler icin problem
kurma etkinliklerini daha sistemli hale getirmistir.

e Grafik orgutleyiciler araciligi ile gergeklestirilen problem kurma g¢alismalari, 6grencilerin daha kolay
ve farkli tirlerde problem kurmalarina yardimci olmustur.

e Grafik orgltleyiciler araciligi ile gerceklestirilen problem kurma galismalari, 6grencilerin matematige
deger verme hislerini kuvvetlendirmistir.

¢ Grafik orgutleyiciler aracihigi ile gergeklestirilen problem kurma calismalar, 6grencilerin problem
kurma etkinliklerine ilgisinin artmasini saglamistir.

Bu bakimdan arastirmanin hem nicel kismindan hem de nitel kismindan elde edilen sonuglar, grafik
orgltleyicilerin problem kurma siireglerine olumlu katki sagladigini ortaya koymaktadir.

Yapilan arastirmalar incelendiginde grafik orgitleyicilerin daha c¢ok Tirkce Ogretimi alaninda
o6grencilerin  okudugunu anlama ve yazma becerilerinin gelistirilmesi icin kullanildigini ortaya
koymaktadir. Ornegin; Alvermann (1981), Bernhardt (2010), Di Cecco ve Gleason (2002), Millet (2000) ve
Synder (2012) gergeklestirdigi calismalarda, grafik orgiitleyicilerin 6grencilerin bilgilendirici metinlerden
elde ettikleri bilgilerin kalciliginin arttirilmasina ve metinlerin daha kolay anlasilmasina yararl oldugunu
ortaya koymustur. Ayrica grafik 6rgitleyicilerin okudugunu anlama, kazanilan bilgilerin kalicihgini
arttirma ve okunulan metinleri daha kolay ¢6ziimleme gibi okuma alanina katkilarindan baska yazma
alanina da olumlu katkilar sunduklari gorilmustir. Culbert vd.nin (1997) yaptigi calisma, grafik
orgltleyicilerin 6grencilerin 6zetleme basarilarini arttirdigini ortaya ¢ikarmistir. Yapilan ¢alismada grafik
orgutleyicilerin 6grencilerin okuduklari metinlerden ana ve yan fikirleri dogru bir sekilde tespit ederek
ozetleme basarilarini arttirdigi ifade edilmistir. Tavsanh ve Seban’in (2015) yaptigl arastirmanin sonuglari
da Culbert vd.’nin (1997) yaptig arastirmanin sonuglari ile paralellik géstermektedir. Tavsanh ve Seban
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(2015) grafik orgutleyicilerin 6grencilerin bilgilendirici metinleri ¢dziimleme ve 6zetleme basarilari
Uzerine kayda deger bir bicimde katki sagladigini ortaya koymustur. Moore ve Readence (1984) grafik
orgutleyiciler ile gergeklestirilmis 23 arastirmanin analizini yapmig ve bu analiz sonucunda grafik
orgutleyicilerin 6grencilerin 6grenme siireglerine olumlu katkilar sagladigini tespit etmistir.

Yapilan bu c¢alismalardan hareketle grafik 6rgitleyicilerin 6grencilerin problem kurma basarilari
Gzerindeki etkisi merak edilmis ve arastirma buradan hareketle gergeklestirilmistir. Grafik
orgutleyicilerin 6grencilerin yazili anlatim basarisina olumlu katkilar saglamasi bu durumun problem
kurma basarina da yansiyip yansimayacagl merak edilen bir husus olarak karsimiza ¢ikmaktadir. Clinki
alanyazin dikkatli bir sekilde incelendiginde yazma 06grenme alaninin matematik 0Ogretimi ile
bitiinlestirilmesi gerektigini ifade eden kayda deger sayida arastirma bulunmaktadir. Ornegin, Miller
(1991) yazma calismalarinin 6grencilerin matematik kavramlarini anlamasina yardimci oldugunu ifade
etmistir. Ayrica matematik ile ilgili herhangi bir konuda yazilar yazmanin 6grencilerin verileri analiz etme,
karsilastirma, eldeki bilgileri stizgecten gecirerek sentezleme ve yorumlama gibi becerilerini arttirdigini
ortaya cikarmistir (Kennedy, 1980). Bu becerilerin, problem kurma sireglerinde 6grencilerin harekete
gecirmesi gereken beceriler oldugu tzerinde durulmasi gereken bir konu olarak gorilmelidir. Bunlarla
birlikte yazma etkinlikleri yapmanin 6grencilerin matematige deger verme duygularini ve matematik
¢alismalarina ilgiyi arttirdigi ifade edilmektedir (Freeman & Murphy, 1992; Johnson, 1983; Rishel, 1993).
Bu noktada 6zellikle Pugalee’nin (2005) gergeklestirdigi arastirma 6nem arz etmektedir. Pugalee yaptig
arastirmada yazma etkinliklerinin &grencilerin problem kurma, muhakeme ve problem ¢dzme
becerilerini gelistirdigini ifade etmektedir. Matematik derslerinde gercgeklestirilen problem kurma
calismalari ayni zamanda ¢ok yonli olarak gerceklestirilen yazma calismalari ile ayni anlama gelmektedir
(Pugalee, 2005). Yapilan arastirmalardan elde edilen sonugclara gére yazma 6grenme alani ile matematik
derslerinin ve 6zelde problem kurma calismalarina yonelik etkinliklerin yazma becerisi ile iliskili oldugu
gorilmektedir.

Bu ¢alisma kapsaminda 6grencilerden formal ve informal baglamda olmak tizere verilen bir durumsal
aciklamaya, bir resim ve sayi ciimlesine dayali problem kurmalari istenmistir. Ogrencilerin &n-test
sonuglarina bakildiginda verilen kosullara uygun problemler kuramadiklari, Shanfah ve Zanzali’nin (2006)
calismalarinda belirttigi gibi problem yazma becerilerinin sinirli oldugu gorilmustir. Ogrencilerin biiyiik
bir kismi toplama/cikarma iceren problemler yazarken, karmasik bélme carpma iceren problemler
yazamamistir. Son-test sonuglari ise 6grencilerin verilenlere uygun matematiksel bir problem
kurabildiklerini ve kurduklari problem cesitliliginde bir artis oldugunu géstermistir. Ozellikle informal
baglam iceren sorularda 6grenciler ¢ok fazla Uretken olmamakla birlikte hem problemin baglamini
gelistirmis hem de birden fazla dért islemi biinyesinde barindiran ¢ok adimh problemler kurmuslardir.
Beklenmeyen bir sonug¢ olarak kurulan problemlerdeki karmasiklik seviyesinde artis oldugu
belirlenmistir. Boylece verilen egitim ¢ok adimli, karmasik problemler kurma lzerine odaklanmamasina
ragmen son-testte, islemsel karmasikhgin benimsendigi problemler 6grenciler tarafindan kurulmustur.
Verilen egitim sonucunda dort isleme dayali kurulan problemler hala baskin olmasina karsin ortaya ¢ikan
problem cesitliligi dikkat cekmistir. Benzer bir sonug English (1997, 1998) ile Silver ve Cai’nin (1996)
calismasinda da 6grenciler tarafindan kurulan problemlerde ortaya gikmistir.

On-test ve son-testlerde dgrenciler tarafindan kurulan problemlerin igerdigi baglamlarin birbiriyle
benzer oldugu gorulmistlr; yiyecek/esya paylasimi, rin satisi gibi. Kurulan problemlerin baglami ve
ifade edilisindeki bu benzerlikler dikkat ¢ekmistir. Bu durum oOgrencilerin derslerde ve ders kitaplarinda
karsilastiklari tek tip problemlerin bir sonucu olabilecegi distunilmektedir. Bu durumu asmak icin
English’in (1997) de belirtmis oldugu gibi 6grenciler farkli cesitlilikte problem yapilariyla karsilastiriimali
ve farkl baglamlar iceren problemler kurma konusunda tesvik edilmelidir.

Problem kurmaya iliskin literatiirde yer alan galismalarin; farkh sinif seviyesindeki ogrenciler,
o6gretmen adaylari ve 6gretmenler tarafindan kurulan problemlerin incelenmesi (Ellerton, 1986; Leung,
1993; Silver et al., 1996) problem kurmayla ilgili distinme siregleri (Brown & Walter, 1990; Christou,
Mousoulides, Pittalis, Pitta-Pantazi, & Sriraman, 2005), problem kurmanin problem ¢ézme ile olan iliskisi
(Brown & Walter, 2005; Cai & Hwang, 2002), problem kurmanin yaraticilik gibi ¢esitli becerilerin gelisimi
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lzerine etkisi (Silver, 1997; Yuan & Sriraman, 2011), problem kurma yeteneklerinin belirlenmesi ve
gelistirilmesi (English, 1997a, 1997b, 1998) uzerine odaklandigi gorilmektedir. Bu ¢alismalar
matematiksel problem kurmanin, 6grenci basarisi ve tutumu uzerine pozitif bir etkisi oldugunu
vurgulamalarina ragmen, dogrudan matematiksel problem kurmanin kendisini konu edinen 6gretim
midahalelerini ele alan galismalar sinirlidir (Silver & Cai, 1996). Bu galismada ise hem 6grencilerin
problem kurma becerilerini gelistirmek amaglanmakta hem de sinifta problem kurma calismalari
yapabilmeleri igin 6gretmenlere firsat sunmaktadir. Calismanin bir baska odagi olarak Cai vd. (2013) de
onermis oldugu lzere dizenli sinif aktivitelerine problem kurmanin entegre edilmesine yogunlasiimistir.
GCalismanin sonucunda 6gretmenlerin, problem kurma aktivitelerini yonetmek igin g¢alismaya konu
edinilen grafik orgutleyicilerden yararlanabilecekleri ortaya koyulmustur. Boéylece problem kurmaya
yonelik olarak 0Ogrenciler, 6grenme sireglerinde daha fazla yarar saglayabilecekleri ve daha fazla
deneyim sahibi olabilecekleri diisintilmektedir.

Bu agidan yapilan galisma, grafik 6rgitleyicilerin 6grencilerin problem kurma basarilarini gelistirme
noktasinda gerceklestirilen sinirli sayidaki ¢alismalardan bir tanesi olarak gorilmektedir. Gergeklestirilen
arastirmada problem kurma calismalarinin yazma calismalari ile iliskili oldugundan hareketle, grafik
orgutleyicilerin 6grencilerin yazili anlatim basarilarini arttirdigi gibi problem kurma basarini da arttirdig
ortaya koymaktadir.

Bu noktada egitim 6gretim faaliyetlerinin yiriticuleri olan 6gretmenlere ve arastirmacilara bazi
dnerilerde bulunulmustur. Oncelikle &gretmenlerin derslerinde grafik 6rgiitleyicileri aktif olarak
kullanmasi 6nerilmektedir. Yapilan arastirmalar grafik oOrgutleyicilerin Ozellikle Tirkce dersinde
kullanilmasinin oldukga yararl oldugunu gostermektedir. Bununla birlikte gerceklestirilen ¢alisma grafik
drgitleyicilerin matematik dersinde de kullanilabilecegini ortaya ¢ikarmistir. Ogretmenlerin grafik
orgutleyicilerin  kullanim mantigini kavrayarak derslerinde kullanmalarinin 6gretim faaliyetlerini
kolaylastiracagi dustiniilmektedir. Boylece 6grencilere kendi problemlerini olusturma ve kesfetme firsati
verilmeli, problem kurma galismalari 6grenci egitiminin bir pargasi olmalidir.

Arastirmacilara ise grafik 6rgutleyicilerin hangi ders ve konularda kullanilmasinin yararl olacagina
yonelik calismalar yapilmasi tavsiye edilmektedir. Turkce dersleri disindaki matematik, fen bilimleri ve
sosyal bilgiler derslerinde grafik o6rgltleyicilerin nasil kullanilacagina yonelik c¢alismalara ihtiyag
duyulmaktadir.
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