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ABSTRACT

MODELING ELEMENTARY STUDENTS’ SCIENCE ACHIEVEMENT: THE
INTERRELATIONSHIPS AMONG EPISTEMOLOGICAL BELIEFS,
LEARNING APPROACHES, AND
SELF-REGULATED LEARNING STRATEGIES

Ozkan, Sule
Ph.D., Department of Secondary Science and Mathematics Education

Supervisor: Assoc. Prof. Dr. Ceren Tekkaya

November 2008, 258 pages

This study aimed to explore the relationships between elementary students’
epistemological beliefs, learning approaches, self-regulated learning strategies, and
their science achievement. In this investigation, a model of the potential
associations among these variables was proposed and tested by using structural
equation modeling. It was hypothesized that (a) students’ epistemological beliefs
would directly influence their learning approaches, self-regulated learning
strategies, and science achievement, (b) students’ adopted learning approaches and
their use of self-regulated learning strategies would be related with science
achievement, and (c) students’ learning approaches were expected to be related with
their use of self-regulated strategies. A total of 1240 seventh graders from 21 public
elementary schools throughout the Cankaya district of Ankara completed measures
designed to assess students’ (a) epistemological beliefs (beliefs about the Certainty
of Knowledge, Development of Knowledge, Source of Knowing, and Justification
for Knowing) (b) adopted learning approaches (either rote or meaningful), (c¢) use of

self-regulated learning strategies, and (d) science achievement.
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Separate confirmatory factor analyses were conducted to determine the
structure of students’ epistemological beliefs and their adopted learning approaches.
While the factor analyses of students’ responses to the epistemological beliefs
questionnaire supported the multidimensional nature of these beliefs, some features
distinct from the findings of the Western countries were identified. Socio-cultural
influences were proposed to account for the observed differences in the factor
structure obtained with the Turkish sample.

The results of the structural equation modeling while supporting some of the
proposed hypotheses, contradicted with others. Epistemological beliefs emerged as
a major contributor to learning approaches and science achievement as expected,
whereas those beliefs can not be used as a predictor of self-regulated learning
strategies. In addition, students’ adopted learning approaches were found to be a
predictor of their self-regulated learning strategies which in turn influence the
science achievement in the model. Contrary to the expectations, learning
approaches of the students were not found to be directly related with their science

achievement.

Keywords: Epistemological Beliefs, Learning Approaches, Science Achievement,

Self-Regulated Learning, Structural Equation Modeling
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ILKOGRETIM OGRENCILERININ FEN BASARILARI iLE iLGIiLi BiR
MODELLEME CALISMASI: EPISTEMOLOJIK INANCLAR, OGRENME
YAKLASIMLARI VE OZ-DUZENLEME BECERILERI
ARASINDAKI ILISKILER

Ozkan, Sule
Doktora, Orta Ogretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi: Dog. Dr. Ceren Tekkaya

Kasim 2008, 258 sayfa

Bu ¢aligsmada, ilkogretim 6grencilerinin epistemolojik inanglari, 6grenme
yaklagimlari, 6z-diizenleme becerileri ve fen basarilar1 arasindaki iligkilerin
incelenmesi amaglanmistir. Calismada s6z konusu degiskenler arasindaki olasi
iligkileri gosteren bir model O©ne siiriilmiis ve bu model yapisal denklem
modellemesi kullanilarak test edilmistir. Caligmanin baglangicinda (a) 6grencilerin
epistemolojik inan¢larinin 6grenme yaklasimlari, 6z-diizenleme becerileri ve fen
basarilarina dogrudan etki edecegi, (b) 6grencilerin 6grenme yaklagimlarinin ve 6z-
diizenleme becerilerinin fen basarisi ile iligkili oldugu ve (c) dgrencilerin 6grenme
yaklagimlarinin 6z-diizenleme becerilerine etki edecegi ileri siirlilmiistiir. Ankara ili
Cankaya ilgesindeki 21 resmi ilkogretim okulunda 6grenim gérmekte olan toplam
1240 dgrencinin (a) epistemolojik inanglar1 (Bilginin Kesinligi, Bilginin Geligimi,
Bilmenin Kaynagi ve Bilmenin Dogrulanmasi), (b) benimsenen Ogrenme
yaklagimlar1 (ezberci veya anlamli 6grenme), (c¢) 6z-diizenleme becerileri ve (d) fen
basarilar1 hakkinda bilgi edinebilmek amaciyla 6rnekleme dort farkli 6lgiim araci
uygulanmuistir.

Ogrencilerin epistemolojik inanglar1 ve Ogrenme yaklasimlarinin alt
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boyutlarinin belirlenebilmesi i¢in dogrulayic1 faktér analizi kullanilarak veri
incelenmistir. Faktor analizi sonuclari, 6grencilerin epistemolojik inanglarinin ¢ok
boyutlu dogasint desteklemekle birlikte, Bati iilkelerinde konu ile ilgili yapilan
caligmalardan farkli olan bazi sonuglari da ortaya koymustur. Gozlemlenen bu
farkliliklar, sosyo-kiiltiirel faktorlerin etkisi odaginda agiklanmaya caligiimistir.

Yapisal denklem modeli sonuglari, calismada Onerilen hipotezlerden
bazilarin1 desteklemesine ragmen bazilari ile celismektedir. Ogrencilerin sahip
olduklar1 epistemolojik inanglari, 0z-diizenleme becerilerine etki etmezken,
ogrencilerin 6grenme yaklasimlar1 ve fen basarilar ile iliskili bulunmustur. Analiz
sonuclari, Ogrencilerin benimsedikleri O6grenme yaklasimlarinin 6z-diizenleme
becerilerine etki ettigini ve 0z-diizenleyici 6grenme stratejilerinin de fen basarisini
aciklayan bir degisken olarak on plana ¢iktigini gostermistir. Beklentilerin aksine,
ogrencilerin 6grenme yaklagimlar: ile fen basarilar1 arasida dogrudan bir iligki

bulunamamustir.

Anahtar Kelimeler: Epistemolojik Inanglar, Ogrenme Yaklasimlari, Oz-Diizenleme

Becerileri, Fen Basarisi, Yapisal Denklem Modeli
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CHAPTER 1

INTRODUCTION

The need to comprehend and use science in the workplace and everyday life
has been greater today than past, and will continue to increase. The level of science
required for scientifically literate citizenship and the scientific knowledge required
in the workplace and in professional areas has increased dramatically.
Consequently, all students need to receive a high quality science education and
learn science in order to guarantee the production of quality in many professional
areas ranging from education to health care to technology and to engineering (Yu,
1996). As a result of the need for science in a changing world, recent science
education enterprises have directed scientists and science educators to improve
teaching and learning science. Educators should strive to understand how students
learn science and which learning variables may contribute to students’
understanding of the subject (NRC, as cited in Cavallo, Rozman, Blickenstaff &
Walker, 2003).

With this ongoing increase in the level of science required in such a
scientifically and technologically rapid changing world, a paradigm shift in Turkish
educational system became inevitable. Policy makers and educators have attempted
to change the adopted approaches in the existing educational system by revising the
whole elementary curriculum starting from the year 2003. With this curriculum
reform in Turkey, the role of the teacher, the student, and the classroom have been
changed dramatically. Historically, the students were used to be seen as empty
boxes to be filled by vast of knowledge in the classroom by the teacher through the
education process. This type of a perception implied that students lack the control in
their own learning. What's more, such a view mostly neglected the learner
characteristics and background variables carried into the classroom context by the
learners themselves. Instead of taking such variables into consideration for an

effective teaching-learning process, the old educational views in Turkey expected



every single student in the classroom to “learn” in the same manner and to be able
to reach the desired level. However, the expectations generally failed implying that
there was something going on wrong. This failure became especially evident in the
results of various national and international examinations in which a considerable
group of examine took very low points, even no points at all. This alert may be one
of the most influential factors in triggering the educational reforms in Turkey. A
paradigm shift from a behaviorist to a more constructivist view have enabled
educators to place more emphasis on the students themselves as opposed to teacher-
centered classrooms where the knowledge is passing from teacher to learners just to
fill the “empty boxes”. Classrooms have been becoming more student-centered
giving opportunity to students to accept more responsibility in their own learning.
Therefore, in such learning environments, various student characteristics have been
becoming critically important throughout the whole educational process.

In recent years, educational and psychological literature has been
emphasizing the role of students’ beliefs about knowledge and knowing (i.e., their
epistemological beliefs) in the learning process. The last two decades have
witnessed an increasing interest in the epistemological beliefs of individuals from
different ages (see Hofer & Pintrich, 2002). Dating back to ancient Greeks,
philosophical discussions about the nature of knowledge and knowing has remained
a taproot of philosophical inquiry for years (Buehl & Alexander, 2001).

The domain of epistemology has long been of interest to philosophers,
however the interest of psychologists in epistemology is relatively new (Hofer,
2001). Initiated in the mid-1950s, the psychological research on epistemological
beliefs has been concentrated on three intersecting lines of research which cut
across the six general models of epistemological development. One line of research
has concerned how individuals interpret their own educational experiences (e.g.
Baxter Magolda, 2004; Belenky, Clinchy, Goldberger, & Tarule, as cited in Hofer
& Pintrich, 1997). The second line of research has been interested in the way
epistemological assumptions influence thinking and reasoning processes, focusing
on reflective judgment (Kitchener & King, 1981; Kitchener, King, Wood, &
Davidson, 1989; Kitchener, Lynch, Fischer, & Wood, 1993) and skills of



argumentation (Kuhn, 1993). The third line of research has considered the
epistemological ideas as a system of beliefs which may be more or less independent
rather than reflecting a coherent developmental structure (Schommer, 1990). In a
frequently cited research analyzing the existing epistemological theories
extensively, Hofer and Pintrich (1997) proposed a newer theoretical structure for
the construct of personal epistemology.

Within this historical development, there has been an increasing interest in
the area of the educational psychology in examining students’ knowledge beliefs,
the contributor variables of the epistemological predispositions, and the way those
beliefs affect or mediate the knowledge acquisition. Accordingly, multiple studies
have examined those beliefs in relation to specific learner characteristics in an
attempt to understand the factors contributing to variations in students’
epistemological beliefs (Buehl, 2003). Related research has shown that
epistemological beliefs are significantly related to age and education (Schommer,
1998; Schommer, Calvert, Gariglietti, & Bajaj, 1997), gender (Buehl, Alexander, &
Murphy, 2002; Chan & Elliott, 2002; Neber & Schommer, 2002; Schommer,
1993b), culture (Chan & Elliott, 2002; Youn, 2000), home environment
(Schommer, 1990, 1993b), ability and intelligence (Kardash & Howell, 2000;
Schommer, 1993a), domain differences ( Hofer, 2001; Paulsen & Wells, 1998), and
learning environments (Neber & Schommer, 2002).

Another line of research has investigated how students’ beliefs about
knowledge and knowing are related to certain learning processes and outcomes.
Specifically, different studies intended to explore whether students’ epistemological
beliefs enhance or constrain their academic performance (Cano, 2005; Conley,
Pintrich, Vekiri, & Harrison, 2004; Hofer, 2000; Mori, 1999; Paulsen & Wells,
1998; Ryan, 1984; Schommer et al., 1997; Statopoulou & Vosniadou, 2006),
strategy use and learning approaches (Cano, 2005; Chan, 2003; Kardash & Howell,
2000; Lonka & Lindblom-Ylanne, 1996; Schommer, Crouse & Rhodes, 1992; Tsai,
1998), use of self regulated learning strategies (Braten & Stromso, 2005; Dahl, Bals
& Turi, 2005; Neber & Schommer, 2002), comprehension and text processing
(Kardash & Howell, 2000; Kardash & Scholes, 1996; Rukavina & Daneman, 1996;



Schommer, 1990; Schommer et al., 1992; Schommer & Walker, 1995), and
construction of knowledge and conceptual change (Qian & Alverman, 1995; Tsai,
2000; Windschitl & Andre, 1998).

Examined collectively, a review of the related literature suggests that
students’ epistemological beliefs have been examined in relation to a wide range of
learning processes and outcomes and to specific learner characteristics. Much of the
current research on epistemological beliefs have focused on the conceptualization
and assessment of the construct and also on the relationships of epistemological
beliefs with other learner related variables and learning outcomes. While there is a
growing body of research related with epistemological beliefs in the literature, such
research is rare in Turkey. The current study can be considered as a leading effort in
the exploration of students’ epistemological beliefs in relation to other variables that
are assumed to influence learning and academic performance.

In particular, it is claimed that the learning approaches adopted by the
learners is another variable possibly influencing the way how the individual
acquires and integrates knowledge. The importance of understanding the nature of
the learning process has motivated many researchers to examine the type of the
learning approach adopted by the students and the various factors associated with it.
One field of study which has received much attention and interest in recent years is
the association of epistemological beliefs and learning approaches of the students
(Chan, 2003). Research has demonstrated that students’ beliefs about the processes
of knowing and the nature of knowledge in science may influence the way the
student approaches the learning task in science (Saunders, 1998). For example, if a
student believes that science knowledge consists of factual information, then the
student may believe that recalling the information constitutes knowing. Thus, the
student may believe that learning science knowledge consists of memorizing
information. A student’s choice of using memorization as a mode of learning has
been described as reflective of a surface or rote learning orientation (Cavallo &
Schafer, 1994; Entwistle & Ramsden, 1983). On the other hand, if a student
believes that science knowledge is complex, resulting from interpretation of

evidence in light of theories, then the student may believe that learning requires



mental effort to understand the interrelationships and complexities of the knowledge
(Roth & Roychoudhury, 1994; Schommer & Walker, 1995). When a student prefers
to deal with a learning task by trying to understand the relationships among new
information and other information, the student’s learning orientation has been
described as deep or meaningful (Cavallo & Schafer, 1994; Entwistle & Ramsden,
1983). According to Ausubel (1963), in order to achieve sound scientific
understandings, students should form interrelationships among information,
concepts, and the processes learned. Ausubel proposed that students must use deep
learning strategies that allow them to link new ideas to the ones they already know
or to engage in meaningful learning. However, it was pointed out that students learn
science by memorizing the content and using rote learning strategies believing that
rote learning is the only way to learn science (Novak, 1988).

Besides highlighting the associations among learning approaches and
epistemological beliefs, the review of literature also suggests that learning
approaches adopted by students contribute their academic outcomes (e.g., course
and assessment grades, GPA, self-rated academic progress). The relationships
between approaches to learning and different learning outcomes have been
substantiated in a number of research studies (e.g., Duff, 2003; Heikkila & Lonka,
2006; Trigwell & Prosser, 1991; Watters & Watters, 2007). Studies examining the
learning approaches in relation to science achievement indicated that compared to
students with rote learning approaches, students adopting meaningful learning
approaches accomplished more meaningful understanding of the science concepts
(BouJaoude & Giuliano, 1994; Cavallo, 1996; Cavallo & Schafer, 1994; Cavallo,
Potter & Rozman, 2004; Hegarty-Hazel & Prosser, 1991a; 1991b). Although the
results of these investigations generally revealed that a deep/meaningful learning
approach will contribute positively to various learning outcomes, there are also
studies indicating that learning approaches do not predict academic achievement of
the students (Diseth & Martinsen, 2003; Gibels, Van de Watering, Dochy, & Van
den Bossche, 2005). In the light of these varying findings, the way the students
approach to learning is considered as another variable to be examined throughout

this study. In addition to investigating the relationships among epistemological



beliefs and learning approaches and the association of these two variables with the
science achievement, the current study also considered that it will be of great value
and importance for educational theory and practice to examine whether
epistemological beliefs and learning approaches are related to self-regulated
learning strategies, and if so, how.

Among student characteristics associated with learning, students’ self-
regulated strategies are regarded as an important factor and, hence, have been
widely investigated. Self-regulated learning (SRL) is regarded as a complex
construct which cannot be defined simply and straightforwardly. By focusing on the
different aspects of the self-regulation and addressing different components of the
construct, educational psychologists have proposed different theoretical models and
conducted studies to produce theoretically relevant and pragmatic information about
SRL. Accordingly, there are different theories (see Zimmerman & Schunk, 2001 for
a review) of self-regulation. Different theoretical perspectives contribute to different
models of SRL. Therefore, the field of research on SRL is quite diverse including a
number of different models (e.g., Boekaerts & Niemivirta, 2005; Butler & Winne,
1995; Pintrich & De Groot, 1990; Winne, 1995) each of which emphasizing slightly
different aspects of SRL.

Besides the efforts to conceptualize self-regulation, the researchers have
been concentrated on the learner characteristics that may be associated with the use
of self-regulatory learning strategies. The reviewed studies mainly pointed out that
motivational beliefs (Pintrich, 1999; Pintrich & De Groot, 1990; Wolters &
Pintrich, 1998) and gender (Benbenutty, 2007; Pajares, 2002; Patrick, Ryan, &
Pintrich, 1999; Wolters & Pintrich, 1998; Zimmerman & Martinez-Pons, 1986;
1988) are related individually to SRL. There are also other learner related
characteristics that may influence SRL such as ethnicity (Bembenutty, 2007),
subject area (Wolters & Pintrich, 1998), grade and giftedness (Zimmerman &
Martinez-Pons, 1990).

Another line of research on the SRL literature emphasizes the important role
that students’ use of SRL strategies play in their academic achievement

(Zimmerman, 1990). The research on strategy use and achievement examined how



students personally activate, alter, and sustain their learning practices in specific
contexts (Zimmerman, 1986). Various studies present evidence for the definite
relationship between SRL and academic achievement (Eshel & Kohavi, 2003;
Hwang & Vrongistinos, 2002; Pintrich & De Groot, 1990; Sink, Barnett, & Hixon,
1991; Wolters, Yu, & Pintrich, 1996; Zimmerman & Martinez-Pons, 1986; 1988).

Taking the related literature into account, it can be proposed that students’
epistemological beliefs, learning approaches, and self-regulated learning strategies
may be differentially used or related to success in different science subjects and at
different grade levels. Therefore, the specific purpose of this study is to explore the
possible relationships among seventh grade students’ epistemological beliefs,
learning approaches, self-regulated learning strategies, and their science
achievement. Four main assumptions are provided in the light of the extensive
literature review. First, it is assumed that epistemological beliefs will have a direct
influence on science achievement. Second, it is assumed that, these beliefs influence
science achievement not only directly but also indirectly through their mediating
effect on learning approaches and self-regulated learning strategies. Third, learning
approaches and self-regulated learning strategies are assumed to influence science
achievement directly. Finally, learning approaches are assumed to influence
students’ use of self-regulated learning strategies. To test these assumptions, a path
model defining the relationships among the variables of the study was developed
(see Figure 1.1).

In the current study, epistemological beliefs were investigated using the
framework of Hofer and Pintrich (1997) that pointed out alternative conceptions of
personal epistemology. Pintrich’s (2005) conceptual framework for self-regulated
learning was adopted for the examination of students’ self-regulated learning.
Within these theoretical perspectives, the following research questions guided this

investigation:

I. What is the nature and the number of factors that comprise the

epistemological beliefs of Turkish elementary school students?



2. What is the epistemological belief profile of Turkish elementary school
students?

3. What is the learning approach profile of Turkish elementary school
students?

4. What is the self-regulated learning strategy profile of Turkish elementary
school students?

5. What is the nature of the relations among students’ epistemological beliefs,
learning approaches, self-regulated learning strategies, and their science

achievement?

1.1 Overview of the Proposed Model

The possible relationships between students’ epistemological beliefs,
learning approaches, SRL strategies, and science achievement are displayed in
Figure 1.1. This general model was developed based on the review of the related
literature and also by the researcher’ views and understanding of the specific
constructs enrolled in the study.

The model contains four main components: epistemological beliefs, learning
approaches, SRL strategies, and science achievement. Epistemological beliefs and
learning approaches are represented by a number of subcomponents in the model.
Epistemological beliefs are characterized by the beliefs about the source,
justification, development, and certainty of knowledge. The second component of
the model, namely learning approaches, includes rote learning and meaningful
learning. The current model, however, does not address the components of SRL
strategies such as rehearsal, elaboration, organization, critical thinking, and
metacognitve self-regulation. Of course, this model do not claim to be the most
comprehensive one including all aspects of the related constructs. Instead, it
represents an initial effort to identify the associations among epistemological
beliefs, learning approaches, SRL strategies, and science achievement. Future
investigations can expand this model by including other aspects of the variables and

other constructs.
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Figure 1.1 Model of the proposed relationships between epistemological beliefs, learning approaches, SRL strategies,

and science achievement




1.2 Proposed Relations in the Model

Figure 1.2 displays the various relationships among the components of the
proposed model. As shown by the Figure 1.2, there are multiple paths to and from
the constructs included in the model. For the current study, this hypothetical model
was assessed. The following section explains the paths and potential relationships
among the constructs.

First, based on the related literature, it is assumed that students’
epistemological beliefs will influence the other constructs included in the model
directly. More specifically, it is hypothesized that students’ beliefs about the source,
justification, development, and certainty will have direct effects on students’
learning approaches, SRL strategies, and their science achievement. To put it more
clearly, students with more sophisticated epistemological beliefs (i.e., students who
believe that knowledge is constructed by the knower through the use of evidence
and assessment of expert opinion and who believe that there is more than a single
right knowledge having an evolving and changing nature) are thought to adopt a
meaningful learning approach and tend to use more self-regulated learning
strategies. It is also hypothesized that students having more sophisticated beliefs
about the nature of knowledge and knowing will more likely to achieve higher and
perform well on their science tasks.

Second, it is suggested that learning approaches adopted by the students will
have a direct effect on their strategy use. It is hypothesized that students with a
meaningful approach will report more strategy use in the learning process. On the
contrary, a negative relationship is expected between the rote learning and SRL
strategies. In addition to the association among learning approaches and SRL
strategies, learning approaches are assumed to influence science achievement
directly. That is, students with a meaningful learning approach will expected to
achieve higher in science, whereas students adopting rote learning approach will
suggested to be less successful in science.

Third, the hypothesized model includes direct paths from SRL strategies to

science achievement implying that the former will have a direct influence on the
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latter. To put it in a more straight way, students with more strategy use are expected
to be more successful learners in science.

Besides the aforementioned direct relations, it is worth to specify the indirect
influences of the variables in the model. As depicted in Figure 1.2, students’
epistemological beliefs and learning approaches are hypothesized to have direct
effect on their science achievement. This model also proposes that epistemological
beliefs have an indirect influence on the science achievement via their mediating
effect on the learning approaches and SRL strategies. By influencing these two
constructs, epistemological beliefs are assumed to effect science achievement
indirectly besides their direct effect on the achievement. Similarly, learning
approaches have both direct and indirect effects on science achievement. The
indirect influence comes from the effect of learning approaches on the SRL

strategies.
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Figure 1.2 The hypothesized structural model
Note. The solid lines indicate paths hypothesized to be positive. The dotted lines indicate paths hypothesized to be negative.




1.3 Conceptual Hypotheses

Based on the hypothesized structural model, the current study examined the

following 21 hypotheses on the relationships among the variables.

Hypothesis 1: Sophisticated beliefs about source of knowing is significantly and

positively related to meaningful learning.

Hypothesis 2: Sophisticated beliefs about justification of knowing is

significantly and positively related to meaningful learning.

Hypothesis 3: Sophisticated beliefs about development of knowledge is

significantly and positively related to meaningful learning.

Hypothesis 4: Sophisticated beliefs about certainty of knowledge is significantly

and positively related to meaningful learning.

Hypothesis 5: Sophisticated beliefs about source of knowing is significantly and

negatively related to rote learning.

Hypothesis 6: Sophisticated beliefs about justification of knowing is

significantly and negatively related to rote learning.

Hypothesis 7: Sophisticated beliefs about development of knowledge is

significantly and negatively related to rote learning.

Hypothesis 8: Sophisticated beliefs about certainty of knowledge is significantly

and negatively related to rote learning.

Hypothesis 9: Sophisticated beliefs about source of knowing is significantly and
positively related to SRL strategies.
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Hypothesis 10: Sophisticated beliefs about justification of knowing is

significantly and positively related to SRL strategies.

Hypothesis 11: Sophisticated beliefs about development of knowledge is

significantly and positively related SRL strategies.

Hypothesis 12: Sophisticated beliefs about certainty of knowledge is

significantly and positively related to SRL strategies.

Hypothesis 13: Sophisticated beliefs about source of knowing is significantly

and positively related to science achievement.

Hypothesis 14: Sophisticated beliefs about justification of knowing is

significantly and positively related to science achievement.

Hypothesis 15: Sophisticated beliefs about development of knowledge is

significantly and positively related to science achievement.

Hypothesis 16: Sophisticated beliefs about certainty of knowledge is

significantly and positively related to science achievement.

Hypothesis 17: Meaningful learning is significantly and positively related to

SRL strategies.

Hypothesis 18: Rote learning is significantly and negatively related to SRL

strategies.

Hypothesis 19: Meaningful learning is significantly and positively related to

science achievement.
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Hypothesis 20: Rote learning is significantly and negatively related to science

achievement.

Hypothesis 21: SRL strategy is significantly and positively related to science

achievement.

1.4 Significance of the Study

The dynamic interaction of students’ epistemological beliefs, learning
approaches, SRL strategies, to their science achievement in Turkey has not been
widely acknowledged by the researchers. Those constructs have not so far clearly
emphasized as potential variables which may contribute to students’ understanding
of the science subjects in the elementary level. Such considerations have been
largely ignored in the studies trying to determine the underlying factors of students’
science achievement. For the reasons already discussed, it can be confirmed that
there is a necessity of specifying the role of students’ epistemological beliefs,
learning approaches, and SRL strategies in their science achievement. Since those
constructs were found as influential variables underlying students’ understanding of
the science subjects by the previous research and little study exists about them for
our culture, current study will attempt to fill the gap in literature related with the
topic.

That the study and understanding of the epistemological beliefs is important
in academic achievement is undeniable. The reviewed literature suggests the fact
that epistemological beliefs and the impacts of these beliefs on other constructs
need to be carefully examined. It is thought that studying these beliefs and the
associations among the epistemological beliefs and other factors may enable us to
better understand and enhance the learning process in science. Since there is not
much research examining the range of the beliefs that students hold about nature of
knowledge and knowing at particular phases of their educational experience in our
country, this research may have implications for planning, development, and

implementation of school science programs aimed to achieve more sophisticated

15



epistemological beliefs. By this way, it will be possible to evaluate some of the
existing research and assumptions regarding students’ epistemological beliefs and
how these beliefs develop. Therefore, this research will contribute to the body of
research that curriculum developers, publishers, educators, and teachers can utilize
in developing learning experiences for the achievement of more sophisticated
epistemological beliefs. This research is also important since understanding and
developing students’ epistemological beliefs may contribute a shifting toward a
meaningful learning from a rote learning approach. In addition, efforts to improve
the epistemological beliefs may also lead students to use more SRL strategies,
hence become more responsible from their own learning. Notwithstanding, all of
these possible associations may bring a higher level of academic performance for
the science subjects.

The existing literature about the specific variables of this study mainly
focused on older age groups and tends to generally ignore elementary graders
except a few investigations. Given the potential influence of epistemological
beliefs, learning approaches, and SRL strategies on high school and undergraduate
students’ academic achievement, it is likely that these variables also effect
achievement of elementary grade students. However, the literature is mainly
dominated with the results coming from high school and undergraduate students,
and there is a lack of research focusing on the elementary students. Although this
may partly be due to the difficulty of assessing such constructs with younger age
groups, this research area should not be ignored. Therefore, current study can
provide a framework for the investigation of epistemological beliefs, learning
approaches, and SRL strategies of elementary grade students. It is thought that
information about these constructs and the possible influence of them on the
academic achievement may lead researchers and educators theoretically and
practically starting from earlier ages.

One additional contribution of this research to the related literature is that it
examines students’ epistemological beliefs using the multiple-dimension paradigm
in the Turkish context. Since the inconsistent results regarding dimensions or the

factor structure of epistemological beliefs of samples from non-Western countries
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are well documented, current investigation will be one of the leading studies in
Turkey about the use of an epistemological instrument designed primarily for the
Western countries. The results of the study may, therefore, provide evidence
whether a new model or measure to clarify the structure of epistemological beliefs

in Turkish cultural context is required or not.

1.5 Definition of the Important Terms

For the purposes of this study, the following definitions are provided.

Epistemological Beliefs: Epistemological beliefs are defined as students’ beliefs

about the nature of knowledge and knowing (Hofer & Pintrich, 1997).

Nature of Knowledge: Beliefs about nature of knowledge are defined as beliefs

about the certainty and development of knowledge (Conley et al., 2004).

Nature of Knowing: Beliefs about nature of knowing are defined as beliefs

about the sources of knowledge and the justification for knowing (Conley et al.,

2004).

Certainty of Knowledge: Beliefs about certainty of knowledge may range from

the belief in a single right knowledge to the belief in the existence of more than

one right knowledge (Conley et al., 2004).

Development of Knowledge: Beliefs about development of knowledge may

range from the view that knowledge is absolute, certain, and fixed to the
understanding that knowledge is tentative, evolving, and contextual (Conley et

al., 2004).

Sources of Knowing: Beliefs about sources of knowing may range from the

view that knowledge originates outside the self and resides in external authority,
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from whom it may be transmitted, to an understanding that knowledge is

constructed by the knower in interaction with others (Hofer & Pintrich, 1997).

Justification for Knowing: Beliefs about justification for knowing may range
from the idea that knowledge requires no justification and individuals just
receive the knowledge that others provide to an understanding that knowledge is
constructed through use of evidence and assessment of expert opinion

(Saunders, 1998).

Learning Approaches: Learning approaches are defined as the individual

differences in intensions and motives when facing a learning situation, and the
utilization of corresponding strategies (Diseth & Martinsen, 2003). Meaningful
learning and rote learning are the two ways in which students go about their

academic tasks affecting the nature of their learning outcome.

Meaningful Learning: An approach to learning in which the learner has

intention to understand the learning material by constructing the meaning of the

content is defined as meaningful learning (Cavallo, 1996).

Rote Learning: An approach to learning in which the learner has the intention to

learn by memorizing for the recall of facts is defined as rote learning (Cavallo,

1996).

Self-Regulated Learning Strategies: SRL strategies are defined as the students’

metacognitive strategies for planning, monitoring, and modifying their
cognition, students’ management and control of their efforts on classroom
academic tasks, and the actual cognitive strategies that students use to learn,

remember, and understand the material (Pintrich & De Groot, 1990).

Science Achievement: Science achievement of students is identified by the

students’ grades on the science achievement test ranging from 0 to 25.
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1.6 Organization of the Dissertation

Current dissertation is divided into five main chapters. The first chapter signifies
the importance and significance of the study by summarizing the related theoretical
background. The hypothetical model is introduced in this section as well. Chapter 1
ends up with giving the definitions of the important terms that lead the whole study.
The second chapter presents a detailed review of literature about the
epistemological beliefs, learning approaches, and SRL strategies. The theoretical
background of the constructs and support for the proposed paths in the hypothesized
model are provided in the second chapter. The methodological issues are presented
in chapter three by giving information about the sample, instruments, data analyses,
and structural equation modeling. The fourth chapter gives the results of the current
investigation in the light of the research questions. Finally, fifth chapter discusses
the findings by comparing and contrasting the results with the related literature. The
conclusions drawn from the results of the study, implications, limitations, and

suggestions for future research are also given in the last chapter.
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CHAPTER 2

REVIEW OF RELEVANT LITERATURE

The purpose of this review is to provide a framework for the investigation of
the interrelationships among students’ epistemological beliefs, self-regulatory
learning strategies, learning approaches, and their science achievement. To
accomplish this purpose, published works in the psychological and educational
literatures are reviewed and presented in three main sections. The first section deals
with students’ epistemological beliefs by offering a historical perspective,
addressing the link between epistemological beliefs and specific learner
characteristics, and finally focusing on the relationship between epistemological
beliefs and learning outcomes. The second main section presents students’ self-
regulated learning by focusing on theories and models of self-regulation, identifying
the specific factors influencing SRL, clarifying the importance of SRL in academic
achievement, and lastly reviewing the characteristics of self-regulated learners. The
final section of this review deals with students’ learning approaches by mainly
considering the contributor variables of different learning approaches and
highlighting the link between students’ adopted approach to learning and their

learning outcomes.

2.1. Research on Students’ Epistemological Beliefs

This section provides an overview of the epistemological belief literature by
presenting the historical roots of epistemological studies, contemporary issues in the
study of students’ epistemological beliefs in relation to specific learner
characteristics, and the relationships among epistemological beliefs and cognitive

learning outcomes.
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2.1.1 Epistemological Beliefs within a Historical Perspective

Epistemology, the theory of knowledge and knowing, has been one of the
keystones of philosophy. Dating back to ancient Greeks, philosophical discussions
about nature of knowledge and knowing has remained a taproot of philosophical
inquiry for years (Buehl & Alexander, 2001). The platonic view of knowledge has
been influential in shaping the field of epistemology (Buehl, 2003). That is, in his
dialogues such as Theaetus, Plato postulated that knowledge consists of truth,
belief, and justification. According to Plato, a statement must be true in order to be
called as knowledge. However, another element needed to qualify a statement as
knowledge is the evidence that the individual’s belief in the truth and validity of the
statement is justified (Buehl & Alexander, 2001). In other words, belief in the truth
of a statement must be supported by reason or data. Over centuries, various
philosophic approaches on the nature and form of knowledge have emerged.
However, each one has addressed the three conditions of knowledge, namely truth,
belief, and justification, proposed by Plato (Buehl, 2003).

Although the domain of epistemology has long been of interest to
philosophers, the interest of psychologists in epistemology is relatively new (Hofer,
2001). Psychological research on epistemological development began in the mid-
1950s, and since then there have been three intersecting lines of research which cut
across the six general models of epistemological development. One group of
researchers has been interested in how individuals interpret their own educational
experiences (Baxter & Magolda, 2004; Belenky, Clinchy, Goldberger, & Tarule, as
cited in Hofer & Pintrich, 1997; Perry, as cited in Hofer & Pintrich, 1997). A
second group of researchers have been interested in the way epistemological
assumptions influence thinking and reasoning processes, focusing on reflective
judgment (Kitchener & King, 1981; Kitchener, King, Wood, & Davidson, 1989;
Kitchener, Lynch, Fischer, & Wood, 1993) and skills of argumentation (Kuhn,
1993) The third and most recent line of research has considered the epistemological

ideas as a system of beliefs which may be more or less independent rather than
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reflecting a coherent developmental structure (Schommer, 1990). All of these
models have similar origins

and parallel routes, but major points of distinctions as well (Hofer, 2001). The
following six subsections outline the central theories and models of epistemological
development. Lastly, an alternative conception of personal epistemology is

presented within the historical framework of epistemological beliefs.

2.1.1.1 Perry’s Scheme of Intellectual and Ethical Development

Earlier conceptions of beliefs about knowledge and knowing have been
dominated by the work of William Perry (as cited in Schommer & Walker, 1997).
The current developmental models of epistemology also acknowledge some
connection to Perry’s work (Hofer, 2001). Nearly all the existing psychological
work on epistemological beliefs can be traced back to two longitudinal studies by
Perry that began in the early 1950s (Hofer & Pintrich, 1997). However, Perry was
neither a philosopher nor a psychologist (Buehl, 2003). As being so, Perry never
conceptualized his study as the study of students’ epistemological belies (Buehl &
Alexander, 2001).

In his work, Perry interviewed male students as they progressed through
their undergraduate education. Each interview started with the question “Would you
like to say what has stood out for you during the year?” As a response to this
question students often talked about the challenges they came across during their
academic work. They also discussed experiences related to their social life,
extracurricular activities, and jobs. After examining students’ responses, Perry
proposed a scheme for students’ intellectual and ethical development (Buehl &
Alexander, 2001). The levels of this scheme have been clustered into four
sequential categories: dualism, multiplicity, relativism, and commitment within
relativism (see Table 2.1) (Hofer & Pintrich, 1997). According to this scheme,
students in the dualistic position view knowledge as either right or wrong and
believe that authorities know the truth and convey it to the learners. Multiplicity

represents a modification of dualism with the beginning of the recognition of
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diversity and uncertainty. Individuals at this category believe that all views are
equally valid and that each person has a right to his or her own op