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Abstract

Epistemological beliefs are the individuals’ point of view on what is
knowledge, how to accumulate it, defining its boundaries and identifying the
criteria. This study aims to investigate whether there is a change in the beliefs
of the prospective teachers related to knowledge, learning and teaching in a
social constructive teaching setting.The research has been conducted with 119
prospective teachers. This study is a semi-experimental one conducted with pre-
test and post-test without a control group. Data has been collected with
‘Epistemological Belief on Learning and Teaching’ scale developed by Ching Sing
Chai, Timothy Teo and Chwee Beng Lee. The findings indicated a positive
change in the beliefs of the candidates about relative knowledge and a visible
decrease in the beliefs about absolute knowledge. Also, learning environment
significantly affected the beliefs of the prospective teachers about relative
knowledge. The results have proven that there occurred changes on the beliefs
of prospective teachers’ knowledge, learning and teaching.
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Ozet

Epistomolojik inanglar, bilgi nedir, nasil olusturulur ile ilgili bireylerin
gorugleri, sinirlarinin tanimlanmasi ve kriterlerinin belirlenmesidir. Bu ¢alismanin
amaci 6gretmen adaylarinin sosyal yapilandirmaci 6dretim seti icinde bilgi,
6grenme ve Ogretme inanglarina yonelik dedisimlerin incelenmesidir. Calisma
119 6gretmen adayi lzerinde uygulanmistir. Bu calisma, kontrol grubu olmadan
On test ve son test ile yapilan yari deneysel bir calismadir. Veriler, Chai, Teo ve
Lee (2009) tarafindan gelistirilen “Ogrenme ve 6§retme lizerine epistomolojik
inanclar olcedi” kullanilarak toplanmistir. Bulgular, calismaya katilanlarin goreceli
bilgileri Gzerindeki inanclar Gzerinde pozitif yonde degisimin oldugunu ve mutlak
bilgiye dair inanglarinda gériiliir derecede azalma oldugunu gdstermistir. Ayrica,
6grenme ortamlarinin katiimcilarin  goéreceli bilgilerle ilgili inanclar {izerinde
anlamh etkisi olmustur. Sonuclar, 6gretmen adaylarinin bilgi, 6grenme ve
Ogretme inanclarinda degisiklikler meydana geldigini kanitlamistir.

Anahtar kelimeler: Epistomolojik inanglar, Sosyal yapilandirmacilik, Bilgi,
Ogrenme, Ogretme

Introduction

There are several factors affecting teachers’ practices in the classroom
such as their experiences, teaching fields, philosophy and approaches to
change. Moreover, their beliefs also have an impact on their classroom practices
(Levin & Wadmany, 2005). Although “belief” has not been defined exactly,
according to Pajares (1992) educational researchers define it in their own way.
Deryakulu (2004) stated that every individual evaluates the situations that they
encounter with from their own perspectives and interprets them. Beliefs emerge
when individuals accept these interpretations as the truth. Belief is connected to
knowledge that is the production of individual processes (Otting, Zwaal,
Tempelaar, & Gijselaers, 2010). The relation between the knowledge and the
belief leads the researchers to the “epistemological belief” that is the natural
production of individual process (Brownlee, Purdie, & Boulton-Lewis, 2001;
Hofer & Pintrich, 1997; Ravindran, Greene, & Debacker, 2005). Epistemological
beliefs are regarded as individuals’ point of view on what is knowledge, how to
accumulate it, defining its boundaries and criteria (Perry, 1981). Studies on the
individuals’ epistemological beliefs are based on Perry’s research (1970) in the
first place (Brownlee, 2001).

According to the relevant research that has been conducted so far, it
can be concluded that epistemological beliefs have a distinguishing impact on
the variables such as the way individuals process and interpret the new
knowledge, comprehension level and the criteria determined, learning
strategies, cognition and approach to problem solving, effort and time they
spend on learning (Aksan, 2006; Tolhurst, 2007).

In this respect, the research has shown that epistemological beliefs have
some sub-dimensions as follows a) knowledge (Joanne Brownlee et al., 2001;
Schommer & Dunnell, 1997; Young, 2000), b) learning (Joanne Brownlee et al.,
2001; Schommer & Dunnell, 1997; Young, 2000), c) teaching (Joanne Brownlee
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et al., 2001; Schommer & Dunnell, 1997; Young, 2000). When we have a look
at these sub-dimensions, according to Hofer (2002) epistemology is regarded as
the method to gather the knowledge, nature of the knowledge, accessibility and
the accuracy while in educational respect it deals with how to generate and
enhance the knowledge. Schommer (1990) suggested that in the process of
generating the knowledge, individuals take the knowledge as either absolute
(certain) or relative (contextual). Some claimed that absolute knowledge is an
unchanged and certain knowledge reported by experts (Chan & Elliott, 2002)
and relative knowledge is an uncertain, tentative and contextual knowledge that
the experts do not know everything (Hofer & Pintrich, 1997; Schommer, 1990).

When we look at the beliefs of the individuals for “learning” which is
another sub-dimension of epistemological beliefs, learning is affected by the
effort, ability and the duration (Chai, Teo & Lee, 2009; Zhu, Valcke & Schellens,
2008). There are many learning theories trying to explain relationship between
students’ learning, effort expended by students, ability students have and
duration required by students to learn new information (Clarebout, Elen, Luyten
& Bamps, 2010; Tumkaya, 2012).

The results obtained from a research which was conducted in Hong
Kong have shown that as the prospective teachers believe more in absoluteness
of the knowledge, they also regard that ability is more significant in learning
process (Chan & Elliott, 2000). On the other hand, in some research it is
suggested that people believe more in the necessity of duration and effort for
learning (Schommer-Aikins, Mau, Brookhart, & Hutter, 2000; Schreiber & Shinn,
2003). According to Tumkaya (2012) study, there are no meaningful difference
in the belief concerning that “learning depends on effort; learning depends on
ability; and learning depends on duration” according to academic success levels
of the students. Aypay (2011) has also concluded that prospective teachers’
question is the source of knowledge and they think the effects of the granted
abilities are less significant and correspondingly effort and duration has
respectively higher impact in learning.

Individuals’ beliefs in “teaching” as another sub dimension are identified
under two categories as follows; the conveyance of the knowledge in a direct
way (traditional approach) and the process of knowledge apprehension
(constructivist approach) (Chai et al., 2009). In the first category, teaching as a
process of knowledge transmission. While the teachers incline towards
instructive teaching of subject matter, the students have the role of passive
learners. In the second category, teaching as a process of constructing
knowledge. While the teachers facilitate the process of learning, the students
play in a main role by efforting to make sense of their experiences (Brooks,
2002; Chai et al., 2009). Individuals who carry a constructivist epistemology
evaluate the knowledge during the process and recreate it in their own way
instead of accommodating themselves to the absolute knowledge and use it in a
passive participation that is appropriate for their abilities. The teachers who
believe that knowledge is practical and learning ability is inherent tend to prefer
more didactiable teaching practices in nature (Chai et al., 2009). Because those
who adopt the constructivist approach internalize the knowledge in this process
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instead of granting the absolute knowledge that has been advocated by the
traditional approach, individuals create their own perspectives and assume that
there are several ways to reach the truth (Buehl, 2003). Constructivist-oriented
teachers believe that knowledge is constructed and learning ability is
changeable. They believe teaching as supporting knowledge-building process
and revising beliefs (Chai et al., 2009). According some research reports (Minor,
Onwuegbuzie, Witcher, & James, 2002), the pre-service teachers endorsed both
traditional and constructivist approach of teaching. Entwistle and colleagues
(2000) reported that teachers in their early years of profession do not likely
fascinate to use both traditional and constructivist approaches in their teaching.

Research Questions

The main purpose of this research is to focus on the change on the
beliefs about information, learning and teaching of the per-service teachers in
social-constructivist learning environment. Throughout this purpose, an answer
has been thought for the questions below:
According to the pre-test and post-test results of the pre-service teachers in
social-constructivist settings:
1- Has there been any change on their beliefs about information?
2- Has there been any change on their beliefs about learning?
3- Has there been any change on their beliefs about teaching?

Method

Research Design

In this research the pre-test, post-test control and semi-experimental pattern
has been used. The two experiment groups have been used to gather the data
from beginning to end of the study. The control group hasn't been used in this
study. The traditional method is commonly used in such studies and it's hoped
that one of the researchers uses the traditional method in his own group.
However, it seems impossible for the researchers to acquire the recent up-to-
date constructivist approach because their epistemological beliefs after them to
turn their learning processes into real life.

Subjects

The research has been made on the participants who are being lectured in
"Teaching principles and methods' course at University in Turkey, Faculty of
Education in 2010-2011 academic year. During the research, the researchers
carried out their learning processes in two different classes. The group of the
first researcher was dubbed as 'experiment one' and for the second researcher
'experiment two'. There were 81 prospective teachers in experiment one while
there were 38 prospective teachers in experiment two. The experiment was
conducted on the two groups to improve the reliability and validity of the study.
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Transactions applied on experiment groups
Some applications based on social constructivist approach were carried out on
experiment groups during the research process that can be seen in the Table 1
below.

Table 1. Research Context of Experimental Group

Approach -Social Constructivist
Teacher Role -Scaffold
-Planning
-Procedural
-Motivation

-Acquiring higher order skills

Role Of Learner -Autonomous learner

-Social learner

-Active learner (reflector, creative, critical)
Learning Environment -Authentic task

-Collaborative environment

-Democratic environment

-Constructivist environment

-Having a goal

Evaluation -Authentic task
-Alternative evaluation
-Formative evaluation
-Portfolio
-Peer & self-evaluation

In the study, the researchers as teachers organized the learning process that is
appropriate for social constructivist approach to learning. As Jonassen (1999)
stated, the constructivist learning environment was designed to be constructive,
purposeful, interactive, collaborative, reflective, providing high level learning,
and complex for the students. Intensive learning environment, which consists of
dialogue, research, problem solving and social interaction were provided for the
students. The researchers in the role of teacher showed high level procedural
roles such as planning and motivation which promote learning. It was paid
attention to make the students social, independent and active learners.

The throughout research process, first of all, the researchers informed about the
learning process and planned the learning process activities (planning the
learning process with students). Then, the views of the students about the
learning process were taken, and they were motivated about the issues that
they were concerned about. For example; the process that appears to be
particularly complex and difficult at the beginning can be easily managed by
them. Verbal persuasion and previous examples were demonstrated to support
that they can learn thoroughly in the process (realizing that motivation and
learning is a process). The students were asked to identify the group of friends
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they want to work together until the end of the term. They set groups of 4-5
students (learning autonomy) on their own. Authentic tasks that groups perform
were defined and performance guidelines and forms related to the authentic
tasks were shared with the students. Within the context of authentic tasks, the
students prepared the plans according the goals and methods assigned to them
during the course, and they implemented these plans in the courses of a real
school environment after receiving permission. All of the process was recorded
with the camera during the implementation process. The obtained products
shared during the course by the students were evaluated on the basis of
authentic and complementary assessment methods and approaches.

Throughout the lectures there has never been a special effort or activity to
change the beliefs of the students. The lectures were handled according to the
principles of social constructivism and some authentic responsibilities were given
so as to make them work in pair. Students have prepared portfolios to track
their improvement. Besides they had the assessment of their peers.

Data Collection Instrument

“Epistemological beliefs and beliefs about teaching and learning scale”
developed by Chai, Teo, and Lee (2009) and adapted later to Turkish by Kincal,
Sahin, and Kartal (2010) is used as a data collection instrument. The scale
consists of 30 items to measure attitudes to knowledge and learning and 30
items to measure beliefs about teaching. Some sample items related about data
collection instrument are showed in the Table 2 below. The scale is based on a
5-point Likert scale anchored from 1 (Disagree) to 5 (Agree). The validity of this
measurement tool was previously conducted and its new value of reliability
coefficient is calculated as 0.85.

Table 2. Sample items used in the study

Construct Factor Item Sample item
About Learning Learning Effort 3 If one tries hard enough, then one
will understand the course material.
Learning Processes 4 Wisdom is not knowing the

answers, but knowing how to find
the answers.

Innate Ability 6 There isnt much you can do to
make yourself smarter as your
ability is fixed at birth.

About Certaintry of Knowledge 4 I feel uncomfortable in dealing with

Knowledge ambiguous situations.
Authority/Expert 3 I have no doubts in whatever the
Knowledge experts say.

About Constructivist Teaching 9 Students should be given many

Teaching opportunities to express their ideas.
Traditional Teaching 5 Teaching is simply telling,

presenting or explaining the subject
matter.
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Data Collection Process

Data collection tool was applied to students as a pre-testing at the beginning of
the learning process. The post-test application was given to the students as a
part of their portfolio that they prepared during their learning processes and
they were told to fill it out and bring back. In this way, the data collection tool
could be filled more carefully. Consequently, the prospective teachers delivered
the tests about the epistemological beliefs with the other outputs in their files to
the researchers at the end of the semester.

Statistical Analysis

As the changes on prospective teachers' beliefs are individually more significant
than the group change, the data analysis process given below was followed.

1- With the results of pre and post test scores, the percentage of the values for
the bottom dimension of each belief were calculated.

Percentage = obtained score — minimum score X100
Maximum score — minimum score

The dominant belief was determined according to high percentage of the related
belief.

2- The number of the participants who are in dominant belief in pre and post
tests was detected.

3- According to the pre-test and post-test results, the possible changes on each
participants about the dominant belief were determined.

4- Changes on beliefs frequencies were calculated on the basis of the general
and groups.

5- Binomial Z test was applied in determining the significance of the difference
between the groups for rates.

6- Chi-square test was used to determine the significance of the difference
between the groups in the rates of triplet and higher.

Findings and Results
Findings related to the first sub-problem
First, a change in beliefs of the prospective teachers about the knowledge; that
is, absolute knowledge based on an authority or relative knowledge, was
examined in the research. Findings received are as in the followings shown on
the Table 3:

Table 3. Values of changes on dominant belief according top pre- and post-
tests.

Diemsions Pre-test Post-test

f % F %
Relativity of Information 99 83% 110 92%
Certainity of Information-
authority 20 17% 9 8%
Total 119 100% 119 100%

Note. Z= -2.11; p<0.05 (significant)
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The pre-tests results showed that 83% of the prospective teachers believed
relative knowledge and 17% of the prospective teachers believed absolute
knowledge when the findings in the table were analyzed. The pre-test results
revealed that the prospective teachers believed relative knowledge too much.
According to the post-test results, 92% of the prospective teachers believed
relative knowledge and 8% of the prospective teachers believed absolute
knowledge. The findings indicated that there is a positive change (83% -
92%= +9%) in the beliefs of the candidates about relative knowledge, but
there is a visible decrease (17% > 8%= -9%) in the beliefs about absolute
knowledge. Z-test was applied to find statistically the significance level of the
distribution in the research. The findings received mean that the differentiation
between the rates is meaningful (Z=-2.11; p<0.05).

The Table 4 shows how the changes appeared for each candidate in the groups:

Table 4. The changes of beliefs related to information based on groups.
(Frequency-percentage)

General Exp. 1 Exp. 2
f % f % f %
Relative- Irrelative 93 78% 65 80% 2 74%
8
Relative- Certain 6 5% 5 6% 1 3%
unchangeable
Certainity of Information- 3 3% 1 1% 2 5%
Certainity of Information
Certainity of Information- 17 14% 10 12% 7  18%
relative
Total 119 100% 81 100% 3 100
8 %

One possible explanation for the findings in the table is that 78% of the
prospective teachers maintained to believe relative knowledge not only at the
beginning of the process but also at the end. However, it was recognized that
5% of the prospective teachers believed relative knowledge at the beginning of
the process whereas they believed absolute knowledge at the end and also 3%
of the candidates believed absolute knowledge both at the beginning and at the
end of the process. It was also clear that 14% of the prospective teachers
believed relative knowledge at the end of the process while they believed
absolute knowledge too much at the beginning of the process. Sometimes
dominant beliefs of the candidates in the research were partially changing
during the process and the rate of the candidates believing relative knowledge
was more than the rate of others. As a result, learning environment significantly
affected the beliefs of the prospective teachers about relative knowledge.



941
Demir S., Bay E., Bagceci B.,, Vural Faruk O., Avci M. /1SS14(4)(2015):933-947

Findings related to the second sub-problem

The problem is related to the changes in beliefs of the prospective teachers
about learning. The findings received are in the Table 5.

Table 5. Frequencies and percentages of changes of the beliefs related to
learning.

Pre-test Post -test

f % F %
Ability 8 7% 7 6%
Effort 34 28% 34 28%
Process 77 65% 78 66%
Total 119 100% 119 100%

Note. p=0.964; p>0.05 (not significant)

The findings revealed that 7% of the candidates believed learning based on
ability, experience and 65% of the candidates also believed learning based on
process. The pre-test results indicated that the prospective teachers believed
learning much more based on process. In addition to the pre-test results ,the
post-test results showed that the rate of the candidates believing learning based
on ability decreased from 7% to 6%, the rate of the candidates believing
learning based on experience was as the same with the pre-test results and the
rate of the candidates believing learning based on process increased from 65%
to 66% (+1%).The findings of the results mean that there was a little decrease
in the prospective teachers’ beliefs about learning based on ability, the beliefs
about learning based on experience were at the same rate and there was a little
increase in beliefs about learning based on process. According to Chi-Squared
test, the changes in the pre and post-tests are not statistically meaningful.

The changes in beliefs of the prospective teachers are individually shown in the
Table 6.

Table 6. Frequencies and percentages of changes of beliefs related to learning.

General I. Group II. Group

f % F % f %
Ability- Ability 3 3% 2 2% 1 3%
Ability -Effort 0 0% 0 0% 0 0%
Ability -Process 5 4% 5 6% 0 0%
Effort - Effort 16 13% 10 12% 6 16%
Effort - Ability 2 2% 1 1% 1 3%
Effort - Process 16 13% 9 11% 7 18%
Process - Process 57 48% 37 46% 20 53%
Process - Effort 18 15% 15 19% 3 8%
Process - Ability 2 2% 2 2% 0 0%

Total 119 100% 81 100% 38 100%
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In the findings as shown in the tables, it is observed that the percentage of
those whose beliefs are kept on that learning depends on the gift is 3%, that
there is not anyone those who start to believe in that learning depends on the
effort while believing in that learning depends on the ability (0%), that the
percentage of those who start to believe in that learning depends on the process
while believing in that learning depends on the ability is 4%. The percentage of
those who kept their beliefs on that learning depends on the effort is 13%. It is
observed that the percentage of those who start to believe in that learning
depends on the ability while believing in that learning depends on the effort is
2% and the percentage of those who start to believe in that learning depends
on the process while believing in that learning depends on the effort is 13%. In
the table, it is clear that at the end of the process, the percentage of those
whose beliefs remain the same as it was in the beginning of the process is 48%,
and the percentage of those who start to believe in that learning depends on
the effort while believing in that learning depends in process is 15%, and the
percentage of those who changed their beliefs from process to ability is 2%. The
difference between the group 1 and the group 2 is observed to be close to each
other for each dimension.

According to the findings, provided in the Table 6, it can be concluded
that social constructivist learning setting changes the dominant beliefs of
prospective teachers’ partially and that they can believe in that learning depends
on mostly process and effort.

Findings related to the third sub-problem
On which directions occur the changes in the beliefs of prospective teachers are
given in the Table 7.

Table 7. Frequencies and percentages of the changes of beliefs related to
teaching.

Pre-test Post-test

f % F %
Traditional 7 6% 2 2%
Constructivist 112 94% 117 98%
Total 119 100 119 100

Note. Z= 1.58; p>0.05 (not significant)

The pre-test results reveal that the rate of the candidates, believing that
learning should be in a classical way was 6% and the rate of the post-test
results was 2%. The findings indicates that the candidates believed that learning
should not be in a classical way at the end of process, but the beliefs about
classical learning decreased in 4%. The pre-test results showed that most of the
prospective teachers (94%) believed that teaching should be constructed and at
the end of the process the beliefs of constructivist teaching increased in 4%
(98%). Z-test was applied to find out whether the increase is meaningful or not.
At the end of test analysis, the results indicated that the differences between
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the rates are not meaningful. The learning approach that was applied during the
research supported the beliefs about constructivist teaching.

The findings of analyses conducted to determine on which directions occur the
change of the beliefs in terms of groups in the basis of individuals are given
below in the Table 8.

Table 8. Frequencies and percentages of the changes of beliefs related to
teaching of individuals in groups.

General I. Group I1. Group

f % F % f %
Constructivist- Constructivist 110 92% 73 90% 37 97%
Constructivist -Traditional 2 2% 1 1% 1 3%
Traditional - Traditional 0 0% 0 0% 0 0%
Traditional - Constructivist 7 6% 7 9% 0 0%
Total 119 100% 81 100% 38 100%

It was recognized that the rate of the candidates believing constructivist
approach who did not change their beliefs at the beginning and also at the end
of the process was 92%.The rate of the candidates who changed classically
their beliefs about constructivist approach was 2% at the end of the process
while they had strong beliefs in the same approach at the beginning of the
process. Moreover, the rate of candidates who changed their current beliefs into
constructivist approach at the end of the process was 6% whereas at the
beginning of the process they had strong beliefs in classical approach. The
findings in the research show that the applied approach of the research did not
change the prospective teachers’ own approach; on the contrary, it supported to
remain basically the same.

Discussion

In the study the finding showed that there is a visible positive change in the
beliefs about relative knowledge whereas a visible decrease in the beliefs about
absolute knowledge of the candidates. The findings revealed that 7% of the
candidates believed learning based on ability, experience and 65% of the
candidates also believed learning based on process. Discussion of the research
is related to the significance of the epistemological belief changes in growing
teachers and the changes at subsection of the epistemological beliefs.

Generally, the findings related to the epistemological beliefs in many academic
researches show that there is a change (Joanne & Brownlee, 2001; Buehl &
Five, 2009) in spite of being difficult to state such a change in some researches
(Posner, Strike, Hewson & Gertzog, 1982; Ryder, 1994; Wilson, 1990).
Epistemological beliefs which is changeable during education is fundamental for
the teacher training. Today, it is more and more important to grow the teachers
who will be able to design a valid classroom environment in forms of teaching
programs as the teachers’ classroom activities affected by the previous
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education environments are considered (Aldrich & Thomas, 2005; Chai et al.,
2009).

The other fundamental point is that the prospective teachers’ current beliefs to
support a life-long learning are not well-qualified. It is also visible for the
teachers to maintain their own professional development due to learn new
approaches and to use these approaches effectively in their own classrooms
(Borko, 2004). If the teachers do not believe the validity of the life-long
learning, they will have a burnout syndrome on early days of their jobs.

A great number of the teachers candidates believed absolute knowledge much
more than relative knowledge when the beliefs of how knowledge -a subsection
of epistemological beliefs- exists, was argued. Similarly, in Chan’s (2003)
research, the students believed the existence of unchangeable knowledge.
Owing to the fact that there are active cultural differences in epistemological
beliefs, there appears a similar situation. In different sample groups, beliefs over
great numbers related to unchangeable knowledge were seen (Topgu,
2011).0ne of the highlights in that part, there are transition of the knowledge
from relativity to absolute.

The beliefs that support the constructivist approach in the beliefs about learning
based on ability, experience and process were mostly observed. There are
researches parallel with the research findings.

The majority in the group agrees that teaching should be constructed in the
beliefs of the students related to constructed or classical teaching. In their
researches, Meral and Coluk (2009) and Terzi (2005) found that most of the
students believed classical teaching. (Chan , Tan & Khoo, 2007; Otting et
al.,2010 ).In their study, similar to working group, most of the prospective
teachers believed constructivist teaching. In the research, there is a transition
from classical approach to constructivist approach and there is a transition from
constructivist to classical approach at least when the students were individually
investigated.

The research was generally evaluated by remaining the beliefs of the
prospective teachers related to relative knowledge same indicates that teaching
environment supports the candidates to maintain their own beliefs. On the other
hand, teaching environments change the beliefs of the candidates.
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