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Tiirkiye’deki 4, 6 ve 8. Simf ilkégretim Ogrencilerinin
Epistemolojik Inanclan

Yezdan BOZ® Murat AYDEMIR™  Nurdane AYDEMIR™"

OZ. Bu galismanin amaci 4, 6 ve 8. smif ilkdgretim dgrencilerinin epistemolojik inanglarmi belirleme ve bu
inanglarin smnif diizeyine ve cinsiyete gore nasil degistiginin arastirilmasidir. Caligmanin 6rneklemini 427
ilkdgretim 6grencisi olusturmaktadir. Veri toplamak igin Epistemolojik Inanglar Anketi kullanilmistir. Simf
diizeyinin ve cinsiyetin epistemolojik inanglara etkisini degerlendirmek i¢in iki yonli ¢ok degiskenli varyans
analizi yapilmistir. Ogrencilerin epistemolojik inanglarina sinif diizeyinin etkisi hakkinda &nceki aragtirma
bulgularindan farkli olarak o&grencilerin smf diizeyleri arttik¢a bilginin olusumu ve gerekcelendirilmesi
konusuna ait inanglarmm daha az gelismis oldugu bulunmustur. Ayrica kiz 6grencilerinin bilginin kaynagi,
degismezligi ve gerekgelendirilmesi hakkindaki inanglarmin erkek dgrencilere gore daha gelismis oldugu tespit
edilmistir.

Anahtar sozciikler: epistemolojik inanglar, ilkogretim 6grencileri, cinsiyet

OZET

Ama¢ ve Onem: Bu calismanin amaci 4, 6 ve 8. smif ilkdgretim &grencilerinin epistemolojik
inanglarim1 belirleme ve bu inanglarm smf diizeyine ve cinsiyete gore nasil degistiginin
aragtirilmasidir. Ogrencilerin epistemolojik inanglari ile dgrenmeleri ve basarilari arasinda bir iliski
oldugu literatiirde belirtilmistir. Bu nedenle Ogrencilerin epistemolojik inanglarmin belirlenmesi
Ogrencilerin  0grenmelerinin  gelisimi agisindan  Onemlidir. Ayrica ilkogretim Ogrencilerinin
epistemolojik inanglarinin degerlendirilmesine yonelik {iilkemizde c¢aligma az sayida oldugu
belirlenmistir. Bundan dolay1 ilkogretim diizeyinde epistemolojik inanglarmn degerlendirilmesine
yonelik caligmalara ihtiyag vardir.

Yontem: Arastirmanin drneklem grubunu Ankara Cankaya’da li¢ farkli ilkogretim okulunda egitim
goren 427 ilkdgretim 6grencisi olusturmaktadir. Caligmaya katilan 6grencilerin 147°si 4. sinif, 160’1 6.
smif ve 120’si 8. smif dgrencisidir. Veri toplamak i¢in Epistemolojik Inanglar Anketi kullanlmustir.
Bu anket Conley, Pintrich, Vekiri ve Harrison (2004) tarafindan gelistirilmistir. Olgegin Tiirk¢e’ye
cevrilmesi, gecerlik ve giivenirlik calismalar1 Ozkan (2008) tarafindan yapilmistir. Calismanin verileri
2009-2010 egitim Ogretim yili bahar doneminde toplanmistir. Smif diizeyinin ve cinsiyetin
epistemolojik inanglara etkisini degerlendirmek icin iki yonlii ¢ok degiskenli varyans analizi
yapilmustir.

Bulgular: Literatiirdeki ¢aligmalarm bulgularma paralel olarak, yasi kiiglik olan dgrencilerin bilginin
kaynagi, degismezligi konusunda daha az gelismis inanglari oldugu tespit edilmistir. Onceki
aragtirmalarin bulgularindan farkli olarak 6grencilerin sinif diizeyleri arttik¢a bilginin olusumu ve
gerekeelendirilmesi konusuna ait inanglarmin daha az gelismis oldugu bulunmustur. Ayrica kiz
ogrencilerinin bilginin kaynagi, degismezligi ve gerekcelendirilmesi hakkindaki inanglarmm erkek
ogrencilere gore daha gelismis oldugu tespit edilmistir.

Tartiyma, Sonu¢ ve Oneriler: Yasi kiiciik olan ogrencilerin bilginin kaynagi, degismezligi
konusunda daha az gelismis inanglara sahip oldugu bulgusu literatiirdeki caligmalarla benzerlik
gostermektedir. Literatiirden farkli olarak &grencilerin sinif diizeyleri arttikga bilginin olusumu ve
gerekeelendirilmesi konusuna ait inanglariin daha az gelismis oldugu bulunmustur. Bir baska deyisle,
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iist smifta okuyan 6grenciler, kanit ve uzman goriislerin bilginin gerek¢elendirilmesinde rolii oldugunu
diisiinmemekte ve bilimsel goriislerin degisebilirligine inanmamaktadir. Beklenenin disinda olan bu
durumun agiklamasit olarak bazi sebeplerin olabilecegi arastirmacilar tarafindan belirtilmistir.
Literatiirde, 6gretmenlerin 6gretiminin, dgrencilerin epistemolojik inanglarmi etkiledigi (Tsai, 1999;
Brownlee, 2001), arastrmaya dayali ve uygulamali egitimin 6grencilerin epistemolojik inanglarmin
gelisimine katkida bulundugu (Qian, & Alvermann, 2000; Conley et al, 2004; Kaynar, Tekkaya, &
Cakiroglu, 2009; Kizilglines, Tekkaya, & Sungur,2009) belirtilmistir. Uygulamada olan
yapilandirmact ve sarmal temelli olan Fen ve Teknoloji programu bu tlir egitim yontemlerini
icerdiginden dolay1 6grencilerin epistemolojik inanglarmi gelistirmesi beklenmektedir. Ancak, ilgili
literatiirde de belirtildigi gibi, Fen ve Teknoloji 6gretmenleri hala simiflarinda geleneksel yontemleri
kullanmaya devam etmekte ve dolayisiyla yeni egitim programi smiflarda yeterince
uygulanamamaktadir (Gliven, 2008; Aydin & Cakiroglu, 2010). Bu durum 6grencilerin epistemolojik
inanglariin azalmasina sebep olarak gosterilebilir. Bir diger sebep olarak Seviye Belirleme Sinavinin
coktan secmeli yapis1 ve bu sinava hazirlik amaci ile gidilen 6zel egitim kurumlarimin (dershane vb.)
Ogrencileri soru ¢ozme tekniklerini ezberlemeye yonlendirmeleri epistemolojik inanglarm gelisimini
destekleyecek yapida degildir. Bu smava 8. smif 6grencilerin ti¢ y1l, 6. simif dgrencilerinin ise bir yil
hazirlandiklar1 bilinmektedir. Ogrencilerin epistemolojik inanglarindaki diisiisiin sebebi olarak bu
simavin egitimde onemli derecede agirlig1 olmasindan kaynaklanabilecegi diistiniilmektedir. Ayrica kiz
ogrencilerinin bilginin kaynagi, degismezligi ve gerekcelendirilmesi hakkindaki inanglarimin erkek
ogrencilere gore daha gelismis oldugu tespit edilmistir. Literatiirde epistemolojik inan¢lar konusunda
cinsiyete gore fark bulunan ve fark bulunmayan ¢alismalar olup, egitim durumu, 6grenme yetenekleri,
ev-aile degiskenleri gibi degiskenlerin etkisi olabileceginden kizlara yonelik farkin bu gibi
degiskenlerin gbz Oniine alinarak degerlendirilmesi 6nerilmistir.

4“‘, 6th, and 8™ Grade Turkish Elementary Students’
Epistemological Beliefs

Yezdan BOZ® Murat AYDEMIR™  Nurdane AYDEMIR™"

ABSTRACT. The purposes of the study were to investigate 4", 6", and 8" grade elementary students’
epistemological beliefs and how these beliefs change with grade level and gender. The sample of the research
included 427 elementary students. Epistemological belief questionnaire (EBQ) was used to collect data. To
evaluate the effect of both year and gender on students’ epistemological beliefs, two-way MANOVA was
conducted. Results showed that different from the previous research findings about the effect of grade level on
students’ epistemological beliefs, in this study found those students’ beliefs became less sophisticated with
respect to development and justification of knowledge as they progress through elementary education program.
Moreover, female students were found to have sophisticated beliefs about justification, and source/certainty of
knowledge.

Key words: epistemological beliefs, elementary students, gender

INTRODUCTION

In recent years, investigation of students’ epistemological beliefs, beliefs about knowledge and
knowing, has received much attention in science education literature (Roth & Roychoudhury, 1994;
Hofer, 2000; Buehl & Alexander, 2001; Conley, Pintrich, Vekiri, & Harrison, 2004; Chai, Khine, &
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Teo, 2006; Yilmaz-Tuzun & Topcu, 2010). Moreover, it has been reported that students’
epistemological beliefs have been linked to their learning and achievement (Schommer, 1990;
Schraw, Horn, Thorndike-Christ, & Brunning, 1995; Hofer & Pintrich, 1997; Schommer & Walker,
1997; Cano, 2005; Yilmaz-Tuzun & Topcu, 2008). To clarify, students thinking that knowledge are
simple, and certain have problems in interpreting tentative information, understanding complex text
and they have poor academic achievement (Schommer, 1990; Schommer, Crouse, & Rhodes, 1992;
Schommer & Walker, 1997; Lodewyk, 2007). Moreover, epistemological beliefs are linked to
students’ conceptual change and knowledge construction (Qian & Alverman, 1995; Tsai, 2000;
Kienhues, Bromme, & Stahl, 2008). Therefore, it is important to obtain students’ epistemological
beliefs. In the present study, we will investigate 4™ to 8" grade students’ epistemological beliefs and
how change with the grade level and gender.

THEORETICAL BACKGROUND

Epistemological beliefs refer to the beliefs about the nature of knowledge and knowing (Hofer
& Pintrich, 1997). Epistemological beliefs research can be traced back to the study of Perry (1968). He
conducted interviews with undergraduate students as they pass through their four-year college
education in order to find out students’ experiences. Though he was not explicitly interested in
exploring students’ epistemological beliefs in his study, the analysis of his data revealed information
about college students’ epistemological beliefs. He concluded that students’ beliefs developed in
stages from dualism to commitment within relativism. To clarify, first year students believed the
unchangeable nature of knowledge, that is transmitted to them by the authorities. However, with
increase in the grade level, students’ thinking evolved that knowledge is tentative and it is developed
by their active meaning formation. Inspired by Perry’s work, King and Kitchener (1994) conducted
interviews with high school students for 15 years in order to assess their beliefs about knowledge.
They proposed a seven-stage developmental model of epistemological beliefs after analysis of
interviews. Similar to Perry’s classification, King and Kitchener (1994) asserted that knowledge is
perceived as simple, certain and given by authorities without any justification of it by people at the
earlier stages of their development. However, as they grow older, the meaning they attach to the
knowledge also changes. They think that they take active role in knowledge construction, it can
change, and it can be re-evaluated. Both Perry (1968) and King and Kitchener (1994) argued that
people have uni-dimensional belief system, that is a person has only one belief structure at the
particular time and it shows developmental patterns with respect to time.

Differently from the above researchers, who believe developmental and uni-dimensional
nature of knowledge, Schommer (1990) proposed a new assertion about the nature of epistemological
belief. She claimed that epistemological beliefs can be considered as a system of more or less
independent beliefs. The below statement of Schommer (1994) reflects her ideas about characteristics
of epistemological beliefs that a person holds:

I proposed that epistemological beliefs be reconceived as a system of more or less
independent beliefs. By system, I mean that there is more than one belief to consider.
And by more or less independent, I mean that individuals may be sophisticated in some
beliefs, but not necessarily sophisticated in other beliefs (Schommer, 1994, p. 300).

As understood from her claim, a person holds more than one belief. These beliefs were
described as a) stability of knowledge related with the tentativeness of knowledge, b) structure of
knowledge describing the knowledge from isolated pieces to highly interrelated concepts c) source of
knowledge, (whether knowledge is derived from authority or personal reasoning) d) speed of learning,
(whether learning is quick or gradual) e) ability to learn (whether it is fixed or can be improved by
experience and time). Moreover, these beliefs can be inconsistent with each other. To exemplify, a
person may have sophisticated beliefs in terms of source of knowledge, at the same time, he may have
naive beliefs about the structure of knowledge (Schommer, 1990).

In addition, an epistemological beliefs questionnaire was developed by Schommer (1990).

Despite the five constructs hypothesized by Schommer (1990), four factor structure of epistemological
beliefs, which were structure of knowledge, stability of knowledge, speed of learning and ability to
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learn, was validated in college and high school students by Schommer (1990; 1993) respectively. On
the other hand, some researchers using the same questionnaire obtained three factor structure (Qian &
Alvermann, 1995); and two factor structure (Clareabout & Elen, 2001) or five factor structure
(Dunkle, Schraw, & Bendixen, 1993). Moreover, Hofer and Pintrich (1997) criticised her
classification of dimensions of epistemological beliefs in that quick learning and innate ability
dimensions of Schommer (1990) do not belong to dimensions of epistemological beliefs, rather they
are related with nature of learning. After the analysis of different theories and models of
epistemological beliefs, Hofer and Pintrich (1997) concluded two broad clusters; the nature of
knowledge and the nature or process of knowing. Certainty of knowledge, which refers to the views
that change from the certainty of knowledge to the tentativeness of it and simplicity of knowledge
referring to the views describing knowledge as isolated pieces of information to the aggregation of
highly interrelated concepts were included under the nature of knowledge set. Nature of knowing set
involved source of knowledge, indicating the ideas whether knowledge is transmitted from the external
authority to oneself or knowledge is constructed by the learner by means of interaction with
environment as well as justification for knowing, which is about whether learner accepts the
knowledge as it is given by others or they evaluate the knowledge critically in the light of evidence or
others’ opinions.

Various studies have been conducted about the effect of students’ characteristics (e.g, age,
gender, education level, subject domain) (Oguz, 2008; Schomer, 1990; Deryakulu & Buyukozturk,
2005; Chai et al, 2006; Stathopoulou & Vosniadou, 2007; Bath & Smith, 2009; Giiven, 2009; Topcu &
Yilmaz-Tuzun, 2009; Gurol, Altunbas, & Karaaslan, 2010).

In terms of the effect of gender on epistemological beliefs, inconsistent results have been
obtained in the literature. For example, studies of Schommer (1993), Paulsen, and Wells (1998) and
Topcu and Yilmaz-Tuzun (2009) showed that females were found to have more sophisticated
knowledge about fixed ability and quick learning. Similarly, Deryakulu and Buyukozturk (2005)
indicated that females had more sophisticated epistemological belief systems compared to the males.
Likewise, studies of Guven (2009) and Oguz (2008) revealed the complexity of female students’
epistemological beliefs related to the factors, learning depends on effort and ability. On the contrary,
research of Paulsen and Wells (1998) revealed that men have more sophisticated beliefs in simple
knowledge, they believe that knowledge is the accumulation of highly interrelated concepts more than
the females. Moreover, females were found to have less sophisticated beliefs in terms of the
knowledge transmitted by authorities (Belenky, Clinchy, Goldberger & Tarule, 1986; Chai et al, 2006;
Topcu & Yilmaz-Tuzun, 2009). On the other hand, studies of Buehl, Alexander, and Murphy (2002),
Chan and Elliott (2002), and Phan (2008) concluded no significant mean differences among
undergraduate male and female students in terms of epistemological beliefs.

Considering the influence of grade level on epistemological beliefs, most research studies
indicated the complexity of students’ beliefs about knowledge and knowing as they move through
schooling period. For example, study of Schommer-Aikins, Calvert, Gariglietti, and Bajaj (1997)
showed that students develop more sophisticated beliefs as they progress through their high school
education period. Compared to the first year students, senior students were found to believe more in
the tentativeness, complexity of knowledge as well as innate ability to learn and quick learning less.
This is also supported by research studies (Paulsen, & Wells 1998; Schommer, 1998; Brownlee,
Purdie, & Boulton-Lewis, 2001; Kurt, 2009). On the other hand, study of Oguz (2008) showed that
there were not any significant mean differences of trainee teachers’ epistemological beliefs with
respect to the grade level. Considering the link between students’ epistemological beliefs with their
learning and achievement, it is vital to assess their epistemological thinking. Though there were
various studies carried out in order to detect students’ epistemological beliefs in Turkey, few of them
were conducted with the students at the elementary school level (Topcu & Yilmaz-Tuzun, 2009;
Ozkan, 2008). This makes the need for research studies with the younger students. The present study
would make a significant contribution to the related literature since it will provide some information
about elementary school students’ epistemological beliefs. In the present study, we will understand 4"
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to 8" grade elementary students’ epistemological beliefs. Research question in the present study is as
follows:

What is the effect of elementary students’ grade level and gender on their epistemological
beliefs?

METHODOLOGY
Sample

Four hundred twenty seven elementary students from three different elementary schools
participated in the current study. Gender distribution was nearly the same in the sample; there were
201 male and 212 female students whereas 14 students did not mention their gender and these were
coded as missing data. Moreover, among the participants, 147 of them were the 4" grade students
while there were 160 6™ grade and 120 8" grade students. The schools took place in Cankaya district
of Ankara. They were chosen conveniently and the schools had similar socioeconomic status. Data
were collected at the spring semester of the 2010 academic year.

Instrument

As the instrument of the study, epistemological belief questionnaire was used. Epistemological
belief questionnaire (EBQ) was originally developed by Conley et al (2004). For the present study,
Turkish version of the questionnaire adapted by Ozkan (2008) was used. The questionnaire consists of
24 items in a five-point Likert scale (5= strongly agree, 1=strongly disagree) and measured three
subscales of the epistemological beliefs; justification, development, source/certainty. Justification
subscale measures students’ beliefs whether students accept the knowledge as it is or whether students
judge the knowledge critically by means of evidence and the experts’ opinions. Higher scores on this
subscale indicate that students believe that critical examination of evidence leads to construction of
knowledge. Development subscale measures students’ beliefs about the nature of knowledge, whether
it is fixed or it can change. Higher scores indicate that students believe that knowledge changes.
Source/Certainty refers to the views indicating the source of knowledge as external authority or the
learners themselves. In addition, ideas judging whether there is one or more than one correct
knowledge were included in the Source/Certainty dimension. Items in the source/certainty scale were
reversed so that higher scores show that students believe that the knowledge is constructed by the
learner and there may be more than a single correct knowledge. Table 1 below shows the dimensions
of the epistemological beliefs questionnaire, number of items and sample item for each dimension as
well as Cronbach alpha values for each dimension. Cronbach alpha values indicated the high
reliability of the questionnaire.

Table I: Dimensions of the epistemological beliefs questionnaire

Dimensions Sample item Cronbach alpha n
Justification Good answers are based on evidence from 0.78 9
many different experiments
Development Scientific ideas sometimes change. 0.69 6
Source/certainty Whatever the teacher says in science class 0.85 9
is true./Scientific knowledge is always
true
RESULTS

Descriptive statistics was conducted in order to reveal the item mean scores of each dimension
of epistemological belief for each year group and gender. As seen from Table II, as year groups
increase, mean scores of students’ epistemological beliefs with respect to justification and
development of knowledge dimensions decrease. On the other hand, students’ beliefs about

1195



source/certainty of knowledge increase with the increase of year groups. To clarify, 8" grade students
do not believe the tentativeness of knowledge compared to the 6" and 4™ grade students. Similarly, 8"
grade students’ beliefs reflect that they accept the knowledge as it is given by authorities without
judging it critically, whereas 4™ grade students does not accept the knowledge as it is, rather they
judge it more than 6™ and 8" grade students. On the other hand, 8" grade students believes more than
6" and 4" grade students in that there may be more than one single correct answer and knowledge is
constructed by self.

Table 11: Descriptive statistics of epistemological beliefs dimensions for each year group

Year Groups Justification Development Source/Certainty
4 4.57 4.23 227
6 4.25 3.89 2.99
8 3.97 3.76 3.18

* Maximum score for each dimension is 5.

As seen from Table III showing the item mean score values of each epistemological beliefs
dimension for both male and female students, female students have more sophisticated beliefs about
nature of knowledge and knowing. To clarify, they believe more in the justification of knowledge
critically, changing nature of knowledge and construction of knowledge by self.

Table IlI: Descriptive statistics of epistemological beliefs dimensions for female and male
students

Gender Justification Development Source/Certainty
Female 4.37 4.02 2.94
Male 4.16 3.90 2.69

* Maximum score for each concern factor is 5.

In order to evaluate the effect of both year and gender on students’ epistemological beliefs,
two-way MANOVA was conducted. Firstly, assumptions of MANOVA, which were normality, the
homogeneity of variance-covariance matrices, and the independence of observations, were tested.
Skewness and kurtosis values ranged between +2 and -2 for dimensions of epistemological beliefs for
each year group and gender, indicating the normality assumption was met. However, homogeneity of
variance-covariance matrices was violated due to the significance of Box’s M test. For this reason,
Pillai’s trace was examined for the interpretation of MANOVA. MANOVA analysis showed the
significant effect of students’ year on their epistemological beliefs (Pillai’s trace = 0.280, F (6,812) =
22, p= 0.000, n’= 0.14), and the significant effect of gender on students’ epistemological beliefs
(Pillai’s trace = 0.067, F (3,405) = 9.65, p= 0.000, n°= 0.067) while there was not a significant effect
of interaction of gender and year group on students’ epistemological beliefs (Pillai’s trace = 0.024, F
(6,812) = 1.64, p>0.05,). The partial eta squared values of 0.14 indicates the large effect of year groups
on students’ epistemological beliefs whereas the partial eta squared value of 0.067 is an indication of
the medium effect of gender on epistemological beliefs.

As a follow-up to MANOVA, univariate ANOVA analysis revealed a statistically significant
effect of year on students’ justification (F (2,407) =40.97, p<0.05, n’= 0.168), development (F
(2,407)= 18.28, p<0.05, n>= 0.087) and source/certainty (F(2,407)= 44.64, p<0.05, n’= 0.180). The
above eta-squared values show the large effect of year groups on students’ beliefs about justification
and source/certainty of knowledge and medium effect on development.

Moreover, univariate ANOVA results showed the significant effect of gender on students’
beliefs about justification (F (1,407) = 15.47, p<0.05, n’= 0.037), mean score values were 4.37 and
4.16 for female and male students respectively. Similarly, source/certainty of knowledge were
significantly different for female and males (F (1,407) = 9.35, p<0.05, n’= 0.022). Likewise, females
had more sophisticated beliefs in terms of source/certainty of knowledge (M=2.94 for females,
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M=2.69 for males). However, students’ beliefs about development of knowledge did not change
significantly in terms of their gender. Similarly, the interaction of year groups and gender was not
significant on each dimension of students’ epistemological beliefs.

For pair wise comparisons in order to determine means of which year group differ
significantly from others for each dimension of epistemological beliefs, Post-Hoc analysis was run. 4",
6", and 8" grade students’ beliefs about justification of knowledge differed significantly from each
other (M= 4.57, M=4.25 and M= 3.97 for 4", 6™ and 8" grade students respectively). In terms of
students’ beliefs about development and source/certainty of knowledge, there were significant
differences between 4™ and 6" grade students as well as 4™ and 8" grade students however, 6™ and 8"
grade students were not significantly different from each other. As seen from Table II, for students’
beliefs about development, 4™ grade students had the most sophisticated beliefs than 6™ and 8" graders
(M= 4.23, M= 3.89, and M= 3.76 for 4", 6™ and 8" grade students respectively). On the contrary, 4"
grade students had the most naive beliefs about the source/certainty of knowledge compared to the
other year groups (M= 2.27 for 4" graders, whereas mean values are 2.99 and 3.18 for 6" and 8" grade
students).

DISCUSSION

The present study investigated 4", 6™, and 8" grade elementary students’ epistemological
beliefs and how these beliefs change with grade level and gender. It was found that all year groups of
students had naive beliefs with respect to source/certainty of knowledge compared to the other
dimensions; which are development, and justification of knowledge (See Table II). In other words,
elementary school students believe that knowledge takes place outside them, in the external authority,
and knowledge is certain. Another important finding was that this study provided a piece of evidence
to the independency of epistemological beliefs. For example, in the present study, elementary school
students had naive beliefs about source/certainty of knowledge; however, at the same time they had
more sophisticated beliefs about development and justification of knowledge. This was one of the
assertions put forward by Schommer (1990).

Compatible with research findings, younger students in the present study had naive beliefs
about the source/certainty knowledge, which is that they believed more in the source of the knowledge
as the external authority such as teacher or textbook and there is only one correct answer for a
question. This was what was expected and parallel to research findings indicating the complexity of
students’ epistemological beliefs as they get older (Schommer-Aikins et al, 1997; Schommer, 1998).
However, different from the research findings about the effect of grade level on students’
epistemological beliefs, this study concluded that students’ beliefs became less sophisticated with
respect to development and justification of knowledge as they progress through elementary education
program. They tend to believe less in the role of evidence and experts’ opinions in the justification of
knowledge as well as the change in the scientific ideas as their year groups increase. These results are
different from what was expected, since students’ epistemological beliefs were expected to be more
sophisticated with the increase in year groups. However, there may be several reasons for this.

Firstly, the way teachers teach may have affected the development of students’
epistemological beliefs. Though the new science curriculum was based on the constructivist approach
since 2004 (MEB, 2004; MEB, 2005), the new curriculum may not be implemented appropriately in
classes, therefore, instead of constructivist teaching applications, the teachers may continue to teach
traditionally. This assertion is also supported by some research studies (Guven, 2008; Aydin &
Cakiroglu, 2010), indicating the problems of elementary science teachers in the implementation of
activities in class due to time limitations and crowded classrooms.

As Tsai (1999) and Brownlee et al (2001) stated, instruction has an influence on development
of students’ epistemological beliefs. It is also mentioned in the literature that application of
instructional strategies as inquiry or hands-on teaching were found to have a positive effect on
students’ epistemological beliefs in a shorter time (Qian, & Alvermann, 2000; Conley et al, 2004;
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Kaynar, Tekkaya, & Cakiroglu, 2009; Kizilgunes, Tekkaya, & Sungur,2009) On the other hand,
traditional instruction would cause no effect or decrease in the complexity of epistemological beliefs.
Since 8" grade students were exposed to more traditional instruction, this may have caused the
decrease in the sophistication of elementary students’ epistemological beliefs with the grade level.

Secondly, even if the science teachers applied teaching strategies parallel to constructivism,
the 4™ grade teacher had a 6-year experience in this new curriculum On the other hand, science and
technology teachers, which give education 6th to 8th grades, only had 3 years experience in
constructivist based curriculum. Teachers’ experience in new curriculum could make difference on
teachers’ constructivist applications in classrooms.

Thirdly, 6, 7, and 8" grade students take a national examination test (Seviye Belirleme Sinavi-
SBS), which is a kind of multiple choice test (Ayvaci & Er Nas, 2009). SBS test evaluates students’
knowledge on their grade level. This test orients students to memorize their books, even examples,
questions, and activities. This test could also help to decrease or make no difference on students’
epistemological beliefs while grades increase. To get achievement in SBS, most of the students take
private education (dershane) in weekend, and even after the school (Ayvaci & Er Nas, 2009; Sert,
2008). The dershane education is based heavily on memorization facts and techniques on solving
multiple-choice questions in a faster way (Ayvaci & Er Nas, 2009). This type of education may have
cultivated the decrease in epistemological beliefs of students and this decrease may increase with time
due to this kind of education. This could be one of the explanations for decrease in epistemological
beliefs of students with the increase in year. Because 6™ grade students is the first year for this exam,
8™ grade students was getting prepared for 3" time for this exam, 4™ grade students have not taken this
exam yet.

Another finding of the present study was about the effect of students’ gender on their
epistemological beliefs. Female students were found to have sophisticated beliefs about justification,
and source/certainty of knowledge. That is, females in the present study do not accept the knowledge
as it is, they think that the knowledge needs to be justified in light of experiments, evidence etc.
Moreover, they believe that there may be more than one correct answer and the source of knowledge is
not the external authority as teacher or textbook, instead the learner constructs the knowledge. This
finding contradicts with the studies of Belenky et al, 1986, Chai et al, 2006, and Topcu & Yilmaz-
Tuzun, 2009, indicating that females view source of knowledge as external authority. In the literature,
research studies about epistemological beliefs showed that there were different results on gender issue.
Some of the studies concluded that there was not any significant mean differences between male and
female students in terms of their epistemological beliefs (Buehl et al, 2002; Chan & Elliott, 2002;
Chan, 2003; Terzi, 2005). On the other hand, some of the studies revealed the complexity of male
students’ epistemological beliefs in terms of the knowledge transmitted by authorities (Belenky,
Clinchy, Goldberger & Tarule, 1986; Chai et al, 2006) whereas some studies showed that females had
more sophisticated epistemological beliefs with respect to fixed ability (Schommer, 1993; Deryakulu
& Buyukozturk, 2005; Guven, 2009; Oguz, 2008; Topcu & Yilmaz-Tuzun, 2009).However, research
results with respect to the effect of gender on epistemological beliefs should be interpreted cautiously
since different variables such as educational level, learning abilities, home-family variables etc may
contribute to the differences on male and female students’ epistemological beliefs (Buehl, 2003; King,
Kitchener & Wood, 1994). As Sarier (2010) stated, in Turkey, female students were more successful
than males in science, scores of females were higher in science test in the nation-wide exams such as
SBS as well as international exams such as PISA. Similarly, as Serin (2010) mentioned, female
students were more interested in learning science compared to the male students. These indicate the
differences in male and female students with respect to achievement and interest level. The female
advantage result of this study may be due to these variables and/or other variables.

The present study investigated elementary students’ epistemological beliefs and how these
beliefs showed differences with year groups. It was disappointing for us to find that older students (8"
graders) had the most naive beliefs in terms of justification and development of knowledge. We think
one of the reasons may be due to the instruction of the teacher. Since different variables such as
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conceptual change, knowledge construction, interpreting information etc are related with these beliefs,
instruction that promotes students’ epistemological beliefs would be beneficial. For example, as
mentioned in the literature, inquiry-based activities or hand-on activities would enhance students’
epistemological beliefs. For a future study, the evaluation of the effect of different teaching methods
on students’ epistemological beliefs could be conducted.
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