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Introduction

The processes of teaching and learning are affected by various cognitive variables. Some of these
cognitive variables include students’ epistemological beliefs, learning approaches, learning styles and
attitudes (Deryakulu, 2004; Hofer, 2001; Schommer & Walker, 1997). According to Schommer (1990),
epistemological belief is described as individuals’ subjective beliefs on what knowledge is and how
knowing and learning take place. Epistemological beliefs are required to be thought of as being more
than one independent belief (Schommer, 1990). Individuals are classified as “naive” and “sophisticated”
in terms of adopting these beliefs. Those who have “naive” epistemological beliefs believe that
knowledge is formed by accumulating facts, accuracy of which are confirmed by an authority and are
associated with each other by being added into another. Those who have “sophisticated”
epistemological beliefs believe that the accuracy of the knowledge relies on the content, continuously
formed within social interactions, and that the knowledge is a complex network of facts, theories, and
assumptions (Bromme, Pieschl & Stahl, 2010). As seen in Figure 1, Schommer (1990) claims four
independent dimensions related to epistemological beliefs: “Knowledge is simple”, “Knowledge is
exact,” “Learning takes place spontaneously” and “Learning ability is determined by birth.” The
“Knowledge is exact” dimension refers to whether individuals believe that knowledge is precise or
temporary truths or falsehoods that can change based on context. “Knowledge is simple” stands for
whether individuals believe that they have a simple structure consisting through accumulation of
independent, separate pieces or they have a complicated structure through associating the pieces to
each other. The “Learning ability is determined by birth” dimension refers to whether individuals believe
that learning is genetic and it is ability which cannot be changed or it is something that can be improved
through experience. And lastly, the “Learning should take place spontaneously” dimension refers to
whether individuals believe that knowledge comes spontaneously or it never comes, or it would come
stage by stage in time through experience (Schommer, 1990).

Sophisticated Epistemological Beliefs (-) Naive Epistemological Beliefs (+)
~ z
Knowledge is simple Knowledge is complex
Knowledge is exact Knowledge is not exact
Learning takes place spontaneously Learning may take place in time
Learning ability is determined by birth Learning ability can be improved

It cannot be improved afterwards
Figure 1. Four Dimension Epistemological Beliefs Model by Schommer (Deryakulu, 2004, p.267).

Following Schommer’s development of a scale to determine epistemological beliefs easily, the
studies related to the effective factors on these beliefs and on learning and teaching processes, and
their relationship with other individual differences, have gained speed (Deryakulu, 2004, p.267). These
studies tried to determine what students’ epistemological beliefs are, the effects of gender, level, the
department on epistemological beliefs, and its relations with academic success, studying attitudes and
the relationship with learning-teaching styles (Belet & Giiven, 2011; Deryakulu, 2002; 2004; Deryakulu &
Blyiikdztiirk, 2005; Dursun Siirmeli & Unver, 2017; Enman & Lupart, 2000; Eroglu & Giiven, 2006;
Karabulut & Ulucan, 2012; Ko¢ Erdamar & Bangir Alpan, 2011; Sapanci, 2012; Schommer, 1990; 1993;
Schommer, Calvert, Gariglietti & Bajaj, 1997; Schommer-Aikins, Duell & Hutter,2005; Terzi, 2005; Topgu,
2013; Tumkaya, 2012; Yesilyurt, 2013). According to the studies examining the relationships between
epistemological beliefs and study strategies, the students possessing naive epistemological beliefs do
not try different strategies for studying and do not make an effort to learn (Deryakulu, 2004; Rodriguez
& Cano, 2006; Schommer-Aikins et al., 2005). Researchers who study the relationship between
epistemological beliefs and academic performances reported that students who believe that learning
does not take place quickly and requires effort demonstrate higher levels of academic performance and
that students with sophisticated epistemological beliefs develop more positive attitudes towards
education and studying (Ko¢ Erdamar & Bangir Alpan, 2011; Schommer, 1993; Schommer & Walker,
1997; Onen, 2011). In some studies, examining the effect of gender on epistemological beliefs, it was
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found that females believed that learning happens spontaneously, and that it is a stable and inherent
ability, which is less frequently occurring than male teacher candidates (Schommer, 1993). Whereas in
some studies, it was deducted that female students possessed more sophisticated beliefs than male
students, in that learning is dependent on ability (Chai, Khine & Teo, 2006; Ongen, 2003).

In research, it was also reported that the naivebeliefs related to simple knowledge, precise
knowledge and learning fast decreases as the class levels rise (Ko¢ Erdamar& Bangir Alpan, 2011;
Schommer, 1993; Schommer et al., 1997). Schommer and others (1997) and Sadig, Cam and Topgu
(2012) argued that students in higher grades have more developed epistemological beliefs. On the other
hand, Schommer and others (1997) observed that students who believe that learning rely on effort tend
to be more successful. Jehng, Johnson and Anderson (1993) stated that the epistemological beliefs of
students will be formed with the education level of the individual and that as the education level
increases, the students will believe that the nature of the knowledge becomes indefinite, the act of
learning does not occur in a gradual process as a whole, and independent learning is more important.
On this matter, Spiro, Coulson, Feltovich and Anderson (1988) argued that the systematical arrangement
of introduction courses and working system of students with well-structured problems that are solved
following well-known algorithms and procedures in these courses prevent the epistemological beliefs of
students to improve (Jehng, Johnson & Anderson, 1993). Besides, researchers argued that
epistemological beliefs of students are related to the fields they have learned and that students
attending social sciences and the fields of art possess more sophisticated epistemological beliefs than
those studying sciences and engineering (Chai et al., 2006; Deryakulu & Buyukoztiirk, 2005; Enman &
Lupart, 2000; Jehng, Johnson & Anderson, 1993). Jehng et al. (1993) expressed that the structures of
knowledge in engineering and the natural sciences tend to be systematic and sequential. As a result of
this, students tend to think that the nature of the knowledge is absolute and solutions to problems are
accessible within a certain period of time. In their studies, Deryakulu and Biiylkoztirk (2005), Enman
and Lupart (2000) expressed that the students studying social sciences possess more sophisticated
epistemological beliefs than those studying sciences. Chai et al. (2006) reported that teacher candidates
studying in the fields of sciences and technology believed that knowledge does not change more than it
does for students attending humanistic fields, language and business.

Unlike these studies, Topgu (2011) investigated whether there is any relationship between teacher
candidates’ epistemological beliefs and moral reasoning by making use of mixed method research
design. Topgu (2011) did not find any relationship between epistemological beliefs and moral reasoning
in his study. In a different study, Topgu (2013) examined whether teacher candidates’ epistemological
beliefs differ on the basis of departments (Physics, Chemistry and Biology) following the same research
design. The researcher reported that the teacher candidates thought that the knowledge in Biology is
more temporary than knowledge in the fields of Physics and Chemistry and that knowledge in Physics is
more precise than in Chemistry and Biology. Moreover, the teacher candidates were observed to think
that personal assessments and research rules in justifying the knowledge in Biology are more important
than justifying the knowledge in Physics and Chemistry, and it was revealed that they attributed
biological learning to their own constructions of knowledge while they associated learning in Physics and
Chemistry fields with external sources such as books and teachers.

Once students regard knowledge to be complex, complicated, and inter-correlated rather than
categorical, they start to think in a way that requires evaluation and criticizing (Brownlee, Petriwskyj,
Thorpe, Stacey & Gibson, 2011). Prospective teachers, who have such epistemological beliefs will be
able to train their students as individuals who can evaluate and question knowledge they are given, and
individuals who can approach knowledge from different perspectives. The beliefs of teachers regarding
education have a significant impact on their ability to achieve successful teaching (Scholtz, Braund,
Hodges, Koopman & Lubben, 2008). Similarly, their beliefs for knowledge and learning will have an
impact on their ability to teach (Chan, 2004). Prospective teachers will form learning environments in
which complex discussions take place and adverse opinions are defended and which enables students
forming arguments with interactive dialogs between students rather than monologues. In such learning
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environments, students will learn how to conduct, question, and justify knowledge while understanding
how science developed by living the process of reaching knowledge with discussions (Yildirir, 2013), and
improving beliefs regarding knowledge and learning. As Jehng et al. (1993) emphasized in such
environments, students become more aware of the fact that the knowledge is not absolute, the reality
is open to interpretation, and that learning is a process where the learner needs to arrange different
knowledge parts from different perspectives. In the constructivist epistemology idealized for science
education, it is pointed out that students believe that scientific knowledge is formed by going through
many different processes which are open to discussion and interpretation as teachers will ensure (Ko¢ &
Memduhoglu, 2017). Epistemological beliefs of teachers are very important for the development of
epistemological beliefs of students. It is also observed that students and teachers who have
epistemological beliefs are very successful academically (Brownlee et al., 2011). On the other hand, it
can also be observed that epistemological beliefs have an impact on all variables regarding education
and learning, considering that epistemological beliefs of students affect students’ problem solving
beliefs (Schommer, 1990; Schommer-Aikins et al., 2005), academic performance (Deryakulu, 2002;
Schommer, 1993), learning and studying strategies (Deryakulu, 2004; Onen, 2011; Rodrigues & Cano,
2006), motivation (Basbay, 2013), behavior towards education (Schommer & Walker, 1997),
understanding of teaching and learning (Chan, 2004), grasp of learning and teaching styles (Kaleci,
2013), critical thinking tendencies (Basbay, 2013) and metacognition awareness (Basbay, 2013; Belet &
Glven, 2011). Thus, it is quite important to determine teacher candidates’ epistemological beliefs, the
significant factors playing role, and their opinions concerning epistemological beliefs. When literature is
reviewed, it is seen that studies on epistemological beliefs are mostly quantitative research towards
determining epistemological beliefs and factors affecting these beliefs; however, studies using
qualitative research and mixed methods are limited in number (Kaleci & Yazici, 2012). For this reason,
this research is important in terms of determining the epistemological beliefs of teacher candidates in
more detail with qualitative data contributing to the literature. Aiming to find out epistemological
beliefs of teacher candidates through interviews, the study adresses the following research questions:

¢ Do candidate teachers associate learning with innate ability or effort?

¢ Do candidate teachers think that knowledge is simple and that there is only one correct answer to the
problems?

¢ What do candidate teachers think about the speed of knowledge construction process?

e What do candidate teachers think about the changeability of the knowledge?

Method
Research Design

In qualitative research, the main purpose is to present the survey in detail in a realistic way. For this
reason, it is important to present the data as detailed and direct as possible (Cohen &Manion, 1997). In
this study, qualitative research method was chosen in order to provide detailed and in-depth knowledge
of the teacher candidates' epistemological beliefs through semi structured interviews.

Interviews are one of the most common data collection methods used in qualitative research. Briggs
(1986) argues that the reason for this is that the interview method is a very effective method for
collecting data about individuals’ experiences, behaviors, opinions, complaints, emotions, or beliefs
(Yildirnrm & Simsek, 2013). In a semi-structured interview, researchers prepare interview questions in
advance but they can be rearranged by allowing flexibility to the participants during the interview (Ekiz,
2015).
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Participants

Participants of the study consist of 56 teacher candidates currently studying at the Science Education
(SE), Primary Grade Mathematics Education (PGME), Biology Education (BE), Physics Education (PE),
Chemistry Education (CE) and Mathematics Education (ME) Departments at Necatibey Education
Faculty, Balikesir University. Two teacher candidates were chosen from each class level of each
department and interviews were held with the selected 56 teacher candidates. Teacher candidates
volunteered to participate in the study. As it was determined that gender has an impact on beliefs, it
was aimed to reveal how male and female prospective teachers think according to their beliefs in
studies on epistemological beliefs (Belet & Giliven, 2011; Chai et al., 2006). Considering this, a particular
attention was given to pick teacher candidates from both genders for the study that was made on a
volunteer basis. Table 1 demonstrates the distribution of teacher candidates based on department.

Table 1.

Participants.
Department 1™ 2™ 3" 4" 5" Femal Male Total

Grade Grade Grade Grade Grade e

SE 2 2 2 2 - 4 4 8
PGME 2 2 2 2 - 6 2 8
BE 2 2 2 2 2 7 3 10
PE 2 2 2 2 2 4 6 10
CE 2 2 2 2 2 6 4 10
ME 2 2 2 2 2 8 2 10
Total 12 12 12 12 8 35 21 56

Data Collection Tools

The study made use of the Epistemological Beliefs Interview Form for the aim of determining
epistemological beliefs of teacher candidates. Each of the questions used during these interviews were
prepared by Topgu (2011) including all of the epistemological belief dimensions suggested by Schommer
(1990). During the process of drawing up the interview form that was developed by Topgu (2011), the
researchers had 3 pilot interviews with prospective teachers as a priority. In the light of these
interviews, the interview questions were revised accordingly. Topgu (2011) benefited from the studies
of Schommer (1990) and Cheng et al. (2009) in creating an epistemological beliefs interview protocol.
There are four questions in the interview form. The first question is related to innate ability; the second
one is related to simple knowledge, the third one is related to quick learning and the fourth one is
related to certain knowledge. The questions in the interview form are presented below:

1. When you are learning a subject, what percentage will you attribute to your innate ability and to
your learning effort? Why? Do you believe that perseverance and hard work can overcome
difficulties in learning?

2. Do you think most words have one clear meaning and most problems in science have only one right
answer? Why?
Do you think learning process is a slow or a fast process of building up knowledge? Why?

4. Do you think knowledge changes, or is it something that does not change? Why?

Data Analysis

The interviews were made with 56 teacher candidates, two teacher candidates from each grade
from each department. When the study data is presented, the teacher candidates were coded by
specifying the departments and classes. For example, second year Chemistry Education Department’s
students were coded as "C2". Departments are coded as Science Education, SE, Chemistry Education CE,
Physics Education PE, Primary Grade Mathematics Education PGME, Mathematics Education ME and
Biology Education BE.
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The interview records were transcribed and were analysed through descriptive analysis, because
descriptive analysis allows the data to be organized according to the themes that the research questions
reveal, and to be presented considering the questions or dimensions used in the interview (Yildirm &
Simsek, 2013). In this study, the data is analysed according to the categories determined by the
questions asked in the interviews. Therefore, the categories include four main categories such as

“innate ability”, “knowledge is simple”, “quick learning”, and “knowledge is certain”. Sub-categories
were divided into groups according to the answers given by the teacher candidates.

If a participant’s opinion is included in more than one idea, this opinion is placed in both ideas. Thus,
considering the frequency and percent distributions in the tables, the total frequency and percent
values related to an opinion can be more than the number of the participants. With the aim of ensuring
the reliability of the study data, the analysis was conducted by the researchers who are experts in the
field separately, and then results of the analysis were compared, which indicated a 90.00% consistency.

Results

Results for First Sub-Problem (Innate Ability)

During the interviews, with the aim of determining teacher candidates’ opinions related to the
“Innate ability” dimension, the teacher candidates were first asked to what extent they attribute
learning to innate ability and to learning effort. The teacher candidates indicated that while learning a
topic, both innate ability and effort were of significance explaining their opinions under three
statements: “Nothing can be achieved without making an effort,” “Innate ability can only be improved
through effort” and “Hereditary features affect learning”. The results of the first sub-problem related to
the dimension of "innate ability" are shown in Table 2.

Table 2.
Findings Regarding the “Innate ability” Dimension According to the Department.

While learning a subject, both are important, but; In learning a subject;

Nothing can be  Innate ability can Hereditary

achieved only be improved features Possessing related  Being willing

without making through making an affect multi intelligence facilitates
Opinions an effort. effort. learning facilitates learning. learning.
Department (f) (%) (f) % (f) % (f) % (f) %
SE 8 14.30 1 1.80 1 1.80 1 1.80 4 7.0
PGME 8 14.30 0 .00 1 1.80 2 3.60 0 .00
BE 10 17.90 4 7.10 1 1.80 1 1.80 4 7.0
PE 10 17.90 0 .00 0 .00 2 3.60 5 8.90
CE 10 17.90 1 1.80 2 3.60 5 8.90 2 3.60
ME 10 17.90 3 5.40 0 .00 1 1.80 1 1.80
Total 56 100.00 9 16.10 5 8.90 12 21.40 16 28.60

All of the teacher candidates agreed on “Nothing can be achieved without making an effort” and
they attributed learning a topic to making an effort rather than inborn ability, as it is understood from
the sample statements below.

“Innate intelligence is quite important. However, our own resolutions are important, as well. No
matter how much intelligent you are, it is not without studying. Namely, we aren’t born with
formulas in our minds. | believe that, through hard work and resolution, anything can be achieved.
Intelligence just helps us.” (PGME3).

“Hereditary features affect learning” was shared by 5 (8.90%) of the teacher candidates (2 CE, 1 SE,
1PGME, 1 BE). 9 (16.10%) of the teacher candidates (4 BE, 3 ME, 1 SE, 1CE) agreed on “Inborn ability
can only be improved through effort” opinion:
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“l think innate abilities are around 30.00-40.00%. Not everybody can have ability in every field.

However, the person who makes an effort and does hard work can learn something about many

topics. Although inborn abilities are important, hard work and effort are needed to reveal that

ability,” (ME2).

While the teacher candidates explain their ideas about whether learning take place by birth or
through making an effort, they also shared their thoughts about learning. 12 (21.40%) of the teacher
candidates (5 CE, 2 PGME, 2 PE, 1 SE, 1BE, 1 ME) stated that if an individual possesses multiple
intelligences such as visual, mathematical, verbal etc., it facilitates the learning process. Another idea
related to learning was “Willingness facilitates learning,” which was agreed on by 16 (28.60%) of the
teacher candidates (5 PE, 4 SE, 4 BE, 2 CE, 1ME). This idea means that if a person has interest, desire and
motivation to learn a topic, he strives to learn it, and he learns it more easily.

Table 3.
Findings Regarding the “Innate ability” Dimension According to the Class Level.
While learning a subject, both are important, but; In learning a subject;
Innate ability can Hereditary
Nothing can be only be improved features Possessing related  Being willing
achieved without through making an affect multi intelligence facilitates
Opinions  making an effort. effort. learning facilitates learning. learning.
Level (f) % () % () % (f) % (f) %
1 11  92.00 4 33.00 2 17.00 3 25.00 3 25.00
2 12 100.00 0 .00 1 8.00 2 15.00 6 46.00
3 12 100.00 0 .00 0 .00 2 17.00 3 25.00
4 12 100.00 3 25.00 2 17.00 3 25.00 4 33.00
5 8 100.00 2 25.00 0 .00 2 25.00 0 .00
Total 55 98.00 9 16.00 5 9.00 12 21.00 16 29.00

According to the results obtained from the interview data of the first question regarding whether the
learning is innate or comes from effort, the majority of the teacher candidates (98.00%) have the
opinion that “Nothing can be achieved without making an effort”. As shown in the Table 3, first grade
participants gave the answer “Nothing can be achieved without making an effort” at the rate of 92.00%
and participants of other grades gave the same answer with the rate of 100.00%. Also, first grade
participants believe that natural ability can be improved by effort at the rate of 33.00%. Fourth and fifth
grades gave the same answer with the rates of 25.00%. Teacher candidates who have the opinion that
heredity features affect learning are first and fourth grade participants with the rate of 17.00%. An
average 21.00% of teacher candidates have the opinion that “possessing related multi intelligence
facilitates learning”. 46.00% of participants who are at the second grade think that “being willing
facilitates learning.”

Table 4.
Findings Regarding the “Innate ability” Dimension According to the Gender.

While learning a subject, both are important, but; In learning a subject;
Innate ability can Hereditary
Nothing can be  only be improved features Possessing related  Being willing
achieved without through making an affect multi intelligence facilitates

Opinions making an effort. effort. learning facilitates learning. learning.
Gender (f) % (f) % (f) % (f) % (f) %
Female 34 97.00 4 12.00 3 8.50 4 11.40 9 25.70
Male 21 95.00 5 23.00 2 9.50 8 38.10 7 33.30
Total 55 98.00 9 16.00 5 8.90 12 21.40 16 28.60
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According to the examination of the results obtained from the first question with regard to gender,
as seen in Table 4, “Nothing can be achieved without making an effort” have approximately same ratios.
The opinion “Innate ability can only be improved through making an effort” is more common in male
teacher candidates compared to female teacher candidates with the rate of 23.00%. Compared to the
female teacher candidates; more male teacher candidates have the belief that inherited features affect
learning. Similarly, the opinion “possessing related multi intelligence facilitates learning” is at the rate of
38.10% in male teacher candidates which is more than the female teacher candidates.

Results for Second-Sub Problem (Knowledge is Simple)

In relation to the second sub-problem, with the aim of determining teacher candidates’ opinions
about “Knowledge is simple”, the teacher candidates were asked whether words have only one
meaning, and whether scientific problems have only one correct answer.

Table 5.
Interview Findings Related to “Knowledge is simple” Dimension According to the Department.

Do words have only one

meaning? Do scientific problems have only one true answer?
“No, they don’t.” “No, they don’t.” “Yes, they do.”
Individuals
Words attribute
possess different The truth of
different meanings Scientists knowledge is
meanings to words present proven Knowledge
within based on  Knowledge different Science is through changes
different theirown changesin perspectives interdisciplinary scientific based on
Opinions contexts.  experiences time. to problems. field. facts. fields.
Department  (f) % () % (f) % (f) % (f) % (f) % (f) %
SE 5 8.90 3 5.40 6 10.70 1 1.80 1 1.80 0 .00 O .00
PGME 4 7.10 4 7.10 4 7.0 0 .00 0 .00 4 710 0 .00
BE 9 16.10 1 1.80 6 10.70 3 5.40 0 .00 2 3.60 O .00
PE 9 16.10 1 1.80 3 5.40 6 10.70 0 .00 0 .00 1 1.80
CE 6 10.70 4 7.10 1 1.80 4 7.10 2 3.60 0 .00 3 5.40
ME 10 17.90 0 .00 4 7.10 0 .00 0 .00 5 890 O .00
Total 43 76.80 13 23.20 24 4290 14 25.00 3 540 11 19.60 4 7.10

56 (100.00%) 41 (73.30%) 15 (26.70%)

The results of the second sub-problem related to the dimension of "Knowledge is simple" are shown
in Table 5. The analysis results show that all of the teacher candidates stated that words can have more
than one meaning, and they presented two different ideas about this matter. The first idea referred is
that “words’ meanings can change based on sentences they are used in” was shared by 43 (76.80%) of
the teacher candidates (10 ME, 9 BE, 9 PE, 6 CE, 5 SE, 4 PGME):

“Each word has its meaning in its own topic. For example, the word “seed” refers to dried fruits in
daily life, to nucleus in biology, and to core construct including proton and neutron in chemistry.”
(SE2).

The second opinion was that people attribute meanings to words because they interpret the words
in terms of their experiences, so words can have more than one meaning, which was shared by 13
(23.20%) teacher candidates (4 PGME, 4 CE, 3 SE, 1BE, 1PE).

41 (73.30%) of the teacher candidates stated that scientific problems don’t have only one solution
while 15 (26.70%) of them indicated that there is only one solution to scientific problems. Following the
analysis of the teacher candidates’ responses who think that scientific problems can have only one
solution, two different perspectives were revealed. In the first perspective, 11 (19.60%) of the teacher
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candidates (5 ME, 4 PGME, 2 BE) stated that scientific knowledge is proven and based on scientific facts,
that proven knowledge cannot change, thus there is only one truth in scientific problems. The second
opinion, “Knowledge can change based on its field, was agreed on by 4 (7.10%) of the teacher
candidates (3 CE, 1 PE). These teacher candidates approached the issue from different perspectives.
Some of them stated that truth can change since social sciences are dependent on interpretation, while
some other claimed the opposite and since the events happened in the field of history, they asserted
that the truth cannot change. Another related opinion was that the truths in the science field do not
change, as they are based on formulas and numbers while the truths in social sciences can change in
terms of the different perspectives in the field.

Following the interview analysis of the teacher candidates thinking that scientific problems cannot
have only one truth, three different points of views were found: “Knowledge changes in time”
“Scientists bring different perspectives to problems” and “Physical science is an inter-disciplinary field”.
24 (42.90%) of the teacher candidates (6 SE, 6BE, 4 PGME, 4 ME, 3 PE, 1CE) stated that knowledge can
change in time through renewed technology and scientific researches:

“Many scientific problems don’t have only one right solution. Today science is established on already
accepted truths. However, when a problem is explained via a different logic, or observed with
experiments, that fact can change. Anything which was not observed through experiments or found
through technologies of those times can be observed and found with today’s technologies. For example,

the previously accepted atom model is not accepted today owing to the discovery of a new model.”
(SE4)

14 (25.00%) of the teacher candidates (6 PE, 4 CE, 3 BE, 1 SE) agreed that scientific problems cannot
have only one truth since scientist approach to problems with different perspective stemming from their
different knowledge backgrounds and experiences. 3 (5.40%) of the teacher candidates (2 CE, 1 SE)
stated that scientific problems cannot have only one truth because problems are solved with the
contributions of many science fields such as physics, chemistry, biology and mathematics, so they
asserted that only one answer or explanation cannot be the solution.

Table 6.
Interview Findings Related to “Knowledge is simple” Dimension According to the Class Level.

Do words have only one

meaning? Do scientific problems have only one true answer?
“No, they don’t.” “No, they don’t.” “Yes, they do.”
Words possess The truth of
different Individuals Scientists knowledge is
meanings attribute different present proven Knowledge
within meanings to words Knowledge different Science is through changes
different based on their own changes in perspectives to interdisciplinary scientific based on
Opinions contexts. experiences. time. problems. field. facts. fields.
Level (f) % (f) % (f) % (f) % (f) % (f) % (f) %
1 10 83.00 2 16.70 2 16.70 1 8.30 1 8.30 4 3330 2 16.70
2 12 100.00 0 .00 6 50.00 2 16.70 0 .00 4 3330 1 8.30
3 8 66.70 3 25.00 4 33.30 5 4170 0 .00 2 16.70 1 8.30
4 7 58.30 5 41.70 8 66.70 2 16.70 1 8.30 1 8.30 0 .00
5 5 62.50 3 37.50 4 50.00 4 50.00 1 12.50 0 .00 0 .00
Total 43 76.80 13 23.20 24 42.70 14 25.00 3 540 11 19.60 4 7.10

Interview findings related to “Knowledge is simple” dimension according to the class level are shown
in Table 6. After the analysis of the data of the “knowledge is simple” aspect of the second interview
guestion with regard to the class level, the opinion that words have different meanings depending on
the place they are used is determined to be 100.00% among second grades and 83.00% among first
grades. It was also determined that the rate of teacher candidates who believe in the changeability of
knowledge increases as the class level increases, which means that teacher candidates believe more
that problems have multiple answers as the class level increases. According to this finding, higher level
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teacher candidates have more improved beliefs. The belief that problems have a single answer is more
common amont the first and the second graders. This shows that lower grade participants have less
developed beliefs compared to higher levels with regard to the opinion “knowledge is simple”.

Table 7.
Interview Findings Related to “Knowledge is simple” Dimension According to the Gender.
Do words have only one Do scientific problems have only one true answer?
meaning?
“No, they don't.” “No, they don’t.” “Yes, they do.”
Words Individuals
possess attribute The truth of
different different Scientists knowledge is
meanings  meanings to present proven Knowledg
within words based Knowledge different Science is through e changes
different  ontheirown changesin perspectivesto interdisciplinary  scientific based on
Opinions contexts.  experiences. time. problems. field. facts. fields.
Gender (f) % (f) % () % (f) % (f) % (f) % (f) %
Female 24 68.60 10 28.60 10 28.60 8 22,60 1 2.60 10 28.60 4 11.40
Male 19 90.50 3 1430 14 66.70 6 28.60 2 9.50 1 480 O .00
Total 43 76.80 13 23.20 24 4290 14 25.00 3 5.40 11 1960 4 7.10

Interview findings related to “Knowledge is simple” dimension according to the gender are shown in
Table 7. After the analysis of the dataregarding “knowledge is simple” aspect of the second question
based on gender, the opinion that words have different meanings depending on the place they are used
was shared at the rate of 68.60% by females and 90.00% by males. The male teacher candidates believe
that knowledge can change over time at the rate of 66.70%. This ratio is lower for the females (28.60%).
Compared to the female teacher candidates, male teacher candidates think that problems have multiple
answers so the male teacher candidates have more developed beliefs regarding scientific problems
having multiple answers.

Results for Third-Sub Problem (Quick leArning)

In relation to the third sub-problem, with the goal of learning about teacher candidates’ opinions
concerning “Learning takes place spontaneously” dimension, they were asked if learning process was
slow or fast in construction of knowledge. The results of the third sub-problem related to the dimension
of "Quick learning" are shown in Table 8.As seen in Table 8, the teacher candidates referred to two
different perspectives in relation to the speed of knowledge construction in the learning process. These
perspectives include “It is slow” and “It changes based on agents.”.Other participants, 16 (28.60%)
teacher candidates (4 PGME, 4 PE, 3 BE, 2 SE, 2 CE, 1ME) indicated that in the learning process,
knowledge construction can change based on agents. The teacher candidates emphasized that
knowledge construction can be fast or slow in relation to an agent’s readiness, motivation, need and
interest in the topic:

“l think it is a relative concept. It can change based on students’ readiness levels, | mean pre-existing
knowledge, mental skills and learning motivations. Also, students’ needs and interests affect this
process as well. The learning process can be slow or fast in knowledge construction. It is dependent
on agents. Comprising knowledge in the brain is just like establishing a bridge between two cliffs; it is
hard but after establishing that bridge, it becomes easier. It becomes a path for other knowledge.”
(CES5)
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Table 8.
Interview Findings Related to “Quick learning” Dimension According to the Department.

In the learning process, knowledge construction...

...Changes based on agents. ...Is slow.
Making

Agents’ pre-knowledge, meanings Thereisa  Reinforcing Agent

interests and needs affect through specific and learns

knowledge construction associations relation of repetition how he
Opinions process. takes time. progress. take time.  has learnt.
Department (f) % (f) % (f) % (f) % (f) %
SE 2 3.60 4 7.10 3 5.40 0 .00 1 1.80
PGME 4 7.10 2 3.60 0 .00 2 3.60 0 .00
BE 3 5.40 2 3.60 3 5.0 2 3.60 0 .00
PE 4 7.10 4 7.10 1 180 1 1.80 0 .00
CE 2 3.60 6 10.70 2 360 0 .00 1 1.80
ME 1 1.80 6 10.70 3 5.40 0 .00 0 .00
Total 16 28.60 24  42.90 12 21.40 5 8.90 2 3.60

The teacher candidates thinking that knowledge construction is slow in the learning process asserted
four reasons for it: “Making meanings through associations takes time,” “There is a specific relation of
progress,” “Reinforcing and repetition take time” and “An agent learns how he has learnt.” The first
reason was asserted by 24 (42.90%) of the teacher candidates (6 CE, 6 ME, 4 SE, 4 PE, 2 PGME, 2 BE).
The teacher candidates indicated that in order to acquire knowledge through construction, there should
be established associations between old and new knowledge and there should be a correction of
incorrect knowledge, both of which are slow processes. The second reason was agreed on by 12
(21.40%) of the teacher candidates (3 SE, 3 BE, 3 ME, 2 CE, 1PE).

“It is a slow process, because real learning takes place when new knowledge is established over the
old one, and when elaborate associations are made in different times and topics. It should be slow,
each step should be thought out, understood and learnt separately, and then the next step should
be taken, which shows that learning is slow but progressing.” (CE4).

The third reason was emphasized by 5 (8.90%) of the teacher candidates (2 PGME, 2 BE, 1PE). In this
sense, the teacher candidates stated that knowledge is dependent on time and repetition, and thus it
becomes permanent in memory, which is a slow process. In addition, the fourth reason was asserted by
2 (3.60%) of the teacher candidates (1 SE, 1CE). Teacher candidates thought that the knowledge
construction process is slow at the beginning, but after an agent learns how he acquires knowledge, this
process is sure to speed up:

“Construction of knowledge is difficult until you discover how you learn and until you discover it’s
systematic. However, after an agent determines how he learns, placing new knowledge in memory
and making sense of it would speed up the knowledge construction process. It becomes easier.”
(CE5)

After the examination of the findings obtained from the third questions regarding the aspect “Quick
learning”, it was observed that fifth grade participants have the opinion that “making meaning through
association takes time” at the rate of 75.00%. This opinion is shared by the fourth and the second grade
participants at the rate of 50.00%. Some of the participants are specified under multiple sub-categories
as they think that learning is slow and can change depending on the person.

As seen in Table 9, the opinion that the learning will take more time as the class level increases is
more dominant. This indicates that participants have more developed beliefs as the class level increases
regarding whether the learning occurs immediately or not.
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Table 9.
Interview Findings Related to “Quick learning” Dimension According to the Class Level.

In the learning process, knowledge construction...

...Changes based on ..Is slow.
agents.
Making
Agents’ pre-knowledge, meanings Thereisa Reinforcing Agent
interests and needs through specific and learns how
affect knowledge associations relation of repetition he has
Opinions construction process. takes time. progress. take time. learnt.
Level (f) % (f) % (f) % () % (f) %
1 3 25.00 4 33.30 1 8.30 3 25.00 1 8.30
2 1 8.30 6 50.00 4 33.30 2 16.70 0 .00
3 6 50.00 2 16.70 4 33.30 0 .00 0 .00
4 5 41.70 6 50.00 2 16.70 0 .00 0 .00
5 1 12.50 6 75.00 1 12.50 0 .00 1 12.50
Total 16 28.60 24 42.80 12 21.40 5 8.90 2 3.60
Table 10.
Interview Findings Related to “Quick learning” Dimension According to the Gender.
In the learning process, knowledge construction...
...Changes based on ..Is slow.
agents.
Making Agent
Agents’ pre-knowledge, meanings There is a Reinforcing learns
interests and needs through specific and how he
affect knowledge associations relation of repetition has
Opinions construction process. takes time. progress. take time. learnt.
Gender (f) % (f) % () % (f) % (f) %
Female 10 28.60 12 34.30 9 25.70 4 1140 2 5.70
Male 6 28.60 12 57.10 3 14.30 1 480 0 .00
Total 16 28.60 24 42.90 12 21.40 5 890 2 3.60

The aspect whether the learning occurs immediately or not is analysed based on genders and shown
in Table 10 and it was observed that there is no difference between the speed of the general learning
process and the related beliefs. In sub-categories, male teacher candidates think that giving meaning by
association takes time at the rate of 57.10%. At the rate of 25.70%, the teacher candidates have the
belief that existence of a certain progressivity cause the learning process to be slower.

Results for Fourth Sub-Problem (Knowledge is Certain)

During the interviews, the teacher candidates were asked about whether knowledge changes
through the “Knowledge is certain” dimension. The results of the fourth sub-problem related to the
dimension of "Knowledge is certain" are shown in Table 11.

According to the analysis results in Table 11, three different perspectives were revealed: “Knowledge
absolutely changes,” “Knowledge changes based on field” and “Knowledge never changes”. 47 (83.90%)
of the teacher candidates (9 BE, 9 ME, 8 PE, 8CE, 7 PGME, 6 SE), expressed that through the
development of science and technology and through the changes in peoples’ interpretations of
knowledge and the world, knowledge absolutely changes:
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“It would be wrong to claim that knowledge doesn’t change, because as science develops, it is
impossible to escape from change. For instance, in the Physics field, Galileo asserted that
‘Mechanical physics principles are valid within passive observation frameworks,” but years later
Einstein stated that ‘All physics principles are valid within passive observation frameworks’ and
improved the validity of the idea proposed by Galileo.” (SE2)

Table 11.
Interview Findings Related to “Knowledge is certain” Dimension According to the Department.
Knowledge absolutely Knowledge changes based on Knowledge never

Opinions changes field changes
Department (f) % (f) % () %
SE 6 10.70 2 3.60 0 .00
PGME 7 12.50 1 1.80 0 .00
BE 9 16.10 0 .00 1 1.80
PE 8 14.30 0 .00 2 3.60
CE 8 14.30 2 3.60 0 .00
ME 9 16.10 0 .00 1 1.80
Total 47 83.90 5 8.90 4 7.10

“Knowledge changes, because day-to-day technology and science develop as well. There are many
things we still don’t know. It would be cheating us to possess absolute judgments without knowing
them. We just try to content ourselves with the current ones in our hands.” (CE2).

5 (8.90%) of the teacher candidates (2 SE, 2 CE, 1PGME) claimed that knowledge can change based
on the field. The sources of teacher candidates’ opinions about this issue were seen to differ. While
Chemistry Education teacher candidates think that knowledge in social sciences cannot change, Science
Education teacher candidates express that it can change in social sciences, but it cannot change in
physical sciences. A teacher candidate from Primary Grade Mathematics Education additionally claimed
that except the religious knowledge, all other kinds of knowledge change:

“Verbal knowledge doesn’t change. History was experienced and left in the past. We can’t have any
effect on past events, but in time, unknown facts can be revealed. However, the physical science
fields such as Chemistry and Physics can undergo changes in any time. All theories can be confuted,
and new ones can be replaced.” (CE3)

“The change of knowledge is dependent on its field. In fields such as history, anthropology
knowledge can change, as new documents can be found, but in physical science fields such as
physics, | think, knowledge doesn’t change, as formulas don’t change.” (SE1)

4 (7.10%) of the teacher candidates (2 PE, 1BE, 1ME) indicated that knowledge cannot change. These
teacher candidates underscored the fact that the pathways to knowledge and its sources can change,
but the knowledge itself does not change.

The results of the dimension of "Knowledge is certain" with regard to the class level are shown in
Table 12. According to the Table 12, it can be seen that teacher candidates share the belief that
knowledge will absolutely change as their class level increases.In lower class levels, more first grade
participants believe that knowledge cannot change compared to other class levels (16.70%). Thus, as the
class level increases, it can be said that the teacher candidates have more advanced beliefs about the
exchangeability of knowledge.

According to the analysis results in Table 13, when the findings regarding the “knowledge is certain”
aspect, it can be seen that male teacher candidates (84.70%) believe more in the change ability of
knowledge compared to female teacher candidates (82.90%). Furthermore, 8.60% of female teacher
candidates think that the knowledge will definitely not change. Based on these ratios, it can be said that
male teacher candidates have more developed beliefs regarding the changeability of the knowledge.
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Table 12.
Interview Findings Related to “Knowledge is certain” Dimension According to the Class Level.
Knowledge absolutely Knowledge changes based Knowledge never
Opinions changes on field changes
Level (f) % (f) % (f) %
1 8 66.70 1 8.30 2 16.70
2 11 91.70 1 8.30 1 8.30
3 9 75.00 2 16.70 1 8.30
4 11 91.70 1 8.30 0 .00
5 8 100.00 0 .00 0 .00
Total 47 83.90 5 8.90 4 7.10
Table 13.
Interview Findings Related to “Knowledge is certain” Dimension According to the Gender.
Knowledge absolutely Knowledge changes Knowledge never
Opinions changes based on field changes
Gender () % (f) % () %
Female 29 82.90 3 8.60 3 8.60
Male 18 85.70 2 9.50 1 4.80
Total 47 83.90 5 8.90 4 7.10

Discussion & Conclusion

According to Schommer (1990), epistemological beliefs have direct and indirect effects on learning
and they can change in time and through teaching methods. Teachers’ epistemological beliefs, affect
which teaching methods and techniques they apply, how they manage classroom, what they focus on
while teaching, and which teaching activities they make use of in the classroom (Ongen, 2003). In this
sense, the sophistication level or shaping of epistemological beliefs and teachers’ opinions about
teaching and learning processes affect students’ epistemological beliefs (Kazu & Erten, 2015; Yilmaz &
Sahin, 2011).

In relation to the dimension of "Innate ability" (Table 2), in this study, all of the participants thought
that both effort and ability are important and without making any effort, nothing can be achieved. Some
of the participants stated that inherent ability can only be improved through effort while some other
emphasized the effects of genetic factors on learning. During the interviews, the participants’ thoughts
about learning were also revealed. While some of the students thought that individuals’ possessing
multi-intelligence about the topic they tried to learn facilitated the learning process, other students
believed that if individuals had interest, desire and motivation to learn a topic, they would strive to learn
that topic, and they would learn it more easily. In this sense, teacher candidates possess less
sophisticated beliefs that learning is dependent on effort, which shows parallel results with the related
literature findings (Aypay, 2011; Belet & Giiven, 2011; Cam, 2015; Deryakulu & Buyikoztirk, 2002;
Deryakulu, 2004). For example, Aypay (2011) reported that teacher candidates were disposed to
believing that making an effort was important in learning, that the knowledge acquiring process was
also significant in learning and that expert knowledge should be questioned, the participants were also
found to be irresolute in the issues surrounding whether ability is inherent, or whether it is stable or
changeable and whether knowledge is certain and exact. Following the review of innate ability across
the class levels (Table 3), it was revealed that the first classes had less developed beliefs than the higher
classes although almost all the classes had developed beliefs. Additionally, among all the class levels, the
first classes mostly believed in that innate abilities can be improved with efforts. In literature, there is
opposite evidence; in that, as the class level rises, there is no difference in beliefs concerning whether
learning is based on effort or ability (Biger, Er & Ozel, 2013). In other words, it was concluded that class
level did not have any effect on development level related to “innate ability” which generates parallel
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results with literature (Meral & Colak, 2009; Yesilyurt, 2013). In contrast to the findings of the studies in
which no difference was found in “innate ability” dimension across class levels, some studies indicated
that as the class level rises, epistemological beliefs improve (Onen, 2011). Also, other studies pointed
out that as the class levels rise, there is no difference in teacher candidates’ beliefs related to learning
concept (Belet & Gliven, 2011; Eroglu & Gliven, 2006). Similarly, other studies in literature remark that
as the class levels rise, students/teacher candidates possess more developed beliefs about “innate
ability” dimension (Balantekin, 2013; Schommer, 1990).

Upon examining the innate ability dimension in terms of gender (Table 4), both male and female
teacher candidates agreed on the idea of “Nothing can be achieved without making an effort.” with
similar rates. In this study, the idea of “Innate ability can only be improved through making an effort”
was mostly believed by the male teacher candidates, which differs from females. In literature, there are
specific studies indicating that female students shared the belief that learning is dependent on making
efforts (Biger et al., 2013; Deryakulu & Biiyiikéztiirk, 2005; Onen, 2011)

Among the findings of the study data, regarding “the simple knowledge” dimension (Table 5), the
students stated that words’ meanings can change according to the sentences they are used in, and that
individuals attribute different meanings to the same words based on their personal experiences.
Regarding the thought “scientific problems have only one right answer” in the simple knowledge
dimension, most of the students stated that there cannot be only one true answer while some of the
students, except those in the Science Education departments, stated that there can be only one answer.
In a study which compared Physics, Chemistry and Biology fields in terms of simplicity of knowledge, the
students stated that the words in Biology possessed only one meaning while the words in Chemistry and
Physics might possess more than one meaning, and that the students attending Physics, Chemistry and
Biology fields adopted the same perspective in the problem-solving process (Topgu, 2013).

Among the findings of the study, teacher candidates who thought that the scientific problems did
not have only one true answer explained it with three reasons (Table 5). The teacher candidates stated
the scientific problems did not have only one true answer, because in the light of renewing technology
and scientific research, knowledge changes in time and scientists approach scientific problems through
different perspectives as a result of various background knowledge and experiences. In addition,
scientific problems can be solved through contributions from various fields such as Physics, Chemistry,
Biology and Mathematics. The students who believed in the existence of only one truth also expressed
two reasons for it. Among these students, those from the Science Education, Primary Grade
Mathematics Education and Mathematics Education departments stated that scientific knowledge is
proven through scientific facts, and that proven facts cannot be changed while the students from
Physics and Chemistry departments implied that the changes in knowledge depends on the field.
Primary grade mathematics and mathematics teacher candidates were mostly found to believe that
there cannot be a different answer since all the knowledge has already been proven. That especially
mathematics teacher candidates shared this idea might be result of deductions they make during
courses. All of the students think that facts in science do not change since they depend on numbers and
formulas while some students expressed that facts in social sciences can change as they are based on
comments, and others stated that knowledge related to the past events as in the field of History cannot
be changed since they all happened and finished in the past. Other surveys conducted on this issue
reported that students think that the problems in the fields of science and social science have multiple
solutions when compared to the problems in the Mathematics and Religious fields (Chai et al., 2006;
Topgu, 2011; 2013). Considering the studies in the literature, students are observed to possess less
sophisticated beliefs. Although a constructive approach is adopted in preparing the curriculum
programs, the courses are still delivered with traditional methods. Furthermore, teachers are active
during the courses while students passively accept what teachers say without any pre-existing
knowledge about the topic and without making use of their own experiences or assessing what is told to
them. At this point, through providing a student-centered teaching approach and composing small
cooperative groups, students can be enabled to take charge of their own learning tasks. Hence, students

187



Hasene Esra YILDIRIR, Ayse Giil CIRKINOGLU SEKERCIOGLU — Pegem Egitim ve Ogretim Dergisi, 8(1), 2018, 173-210

can assess their own learning tasks together with their pre-existing knowledge, experiences and
characteristics, can find opportunities to discuss with their peers and can realize the existence of
multiple and temporary truths rather than acceptance of only one absolute truth (Deryakulu, 2004).
Otherwise, the ones adopting naive epistemological beliefs regarding the existence of only one truth
would demonstrate adoption of others’ thoughts and would present only one answer to complicated
problems (Aksan & Sozer, 2007). Additionally, as Ongen (2003) stated, the reason why teacher
candidates possessed naive epistemological beliefs might be that the instructors at universities are
accepted as the only authority and the exam systems require students to give an absolute true
response. Teaching methods which center around students’ epistemological beliefs should be applied to
improve students’ epistemological beliefs (Sandoval & Cam, 2011). In this sense, especially from the
point of view of the teacher candidates, teacher training programs should focus on students’
epistemological beliefs (Cam, 2015; Vinolainen et al., 2014). When teacher candidates receive an
instruction activates and contributes to their epistemological beliefs during their lifetime, they realize
the importance of them when they become a teacher, and they would arrange their programs for
students accordingly. After examining the data related to “Knowledge is simple” dimension across the
class levels, it was seen that teacher candidates’ beliefs towards the variability of knowledge increased
as the class levels rose. In other words, the teacher candidates who did not agree on it, believed in that
there was not only one right answer to the problems. It presents that the teacher candidates had more
developed beliefs as the class levels rose. Among the first and the second-class candidates, the rate of
“Problems have only one right answer” was higher than the other class levels. In general, it was pointed
out that as the class level decreased, teacher candidates had less developed beliefs about “Knowledge is
simple” dimension (Table 6). This is in accordance with the findings of Sadi¢ et al. (2012). The findings
related to “Knowledge is simple” dimension in terms of gender demonstrated that male teacher
candidates believed that knowledge could change in time more than female teacher candidates.
Moreover, the rate of male teacher candidates thinking that problems did not have only one right
answer was higher than the females’ (Table 7). In this sense, male teacher candidates were found to
possess more developed beliefs than the female teacher candidates. However, certain studies in
literature referred that females had more developed beliefs than males (Kurt, 2009; Sadig et al., 2012;
Topgu & Yilmaz-Tuzln, 2009).

Among the findings, in terms of the “Quick learning” dimension (Table 8) and that the knowledge
construction process in learning can be fast or slow, the teacher candidates were revealed to think that
learning takes place through making an effort. The majority of the teacher candidates stated that the
knowledge construction process in learning is slow while others stated that this is a subjective process.
Most of the teacher candidates who think that the knowledge construction process in learning is slow
indicated that making meaningful associations among knowledge is a time-consuming process. Other
teacher candidates thought that the knowledge construction process should be progressive, that
reinforcement and rehearsals, and individuals’ learning processes were the most time-consuming
factors. In terms of subjective characteristics of the knowledge construction process, teacher candidates
expressed that individuals’ prior-knowledge, interests and needs also influence learning processes. As
can be, the teacher candidates possessed sophisticated beliefs in this sense and they individualized it
because students construct their own understandings and perspectives about knowledge (Schunk,
2009), and knowledge is gained through individuals’ experiences rather than imposing. With a similar
result, Topgu (2011) reported that teacher candidates believed that learning is not a fast but a
progressive and complex process, and that fast learning is just memorizing. In the mixed study they
conducted with science and physics prospective teachers, Ko¢ and Memduhoglu (2017) revealed that
prospective teachers have less developed beliefs regarding the opinion that learning occurs immediately
in quantitative results, whereas they think learning is a cumulative and gradual process in qualitative
results, the reason being that teachers’ metacognitive activities and planning of learning process, and
the strategies they choose affect epistemological beliefs of students.
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In relation to this dimension, Science education and Chemistry education department candidates
emphasized individuals learning how to learn and that this affects individuals’ learning processes,
because if a student can criticize his or her own learning process, that student could develop more
sophisticated beliefs (Wyne, 2007; cited: Basbay, 2013). If an individual considers how they think, taking
all possibilities into consideration, their self-assessment indicates that they have meta-cognitive
characteristics. Meta-cognition provides individuals insights about their own thinking processes, and it
encourages independent learning (Sapanci, 2012). Thus, that teacher candidates possess meta-cognitive
characteristics is of quite significance in that they will be future teachers. The teachers' metacognitive
activities affect the epistemological beliefs of the students (Chan, 2004). Considering the “Quick
learning” dimension across the class levels, all of the five graders thought that learning developed slowly
in time (Table 9). In general terms, as the class levels rise, that learning takes time becomes a common
idea. Thus, within the “Quick learning” dimension, it was revealed that as the class levels rose, teacher
candidates adopted more developed beliefs. Reviewing this dimension across genders, no difference
was found between female and male teacher candidates’ beliefs regarding the speed of learning process
(Table 10). However, the findings in literature indicate that females have more developed beliefs than
males (Belet & Given, 2011).

In relation to the dimension of "Knowledge is certain" (Table 11), the majority of participants
expressed that knowledge changes absolutely; some claimed it does not change at all, and others stated
that it changes based on the field. The teacher candidates emphasized that together with the
development of science and technology, people’s way of interpreting the world and knowledge has
changed, as has knowledge itself. Some of the candidates studying at the Physics, Chemistry and
Mathematics departments assert that knowledge absolutely does not change, but the source and
methods of investigation do change. As seen in the dimension of simplicity of knowledge, some
candidates from the Science Education, Primary Mathematics Education and Chemistry departments
indicated that the certainty of knowledge is based on the field. The teacher candidates who agree on
these issues were observed to give different explanations. Chemistry education candidates think that
knowledge in social science never changes while Science Education candidates assert that knowledge in
social science changes and those in Physical Sciences never change. On the other hand, the students in
the Primary Mathematics Education department think that all kinds of knowledge would change except
for religion. Since Science Education teacher candidates perceive the physical sciences as just based on
formulas, they might be disposed to think that scientific knowledge would never change. Similarly, the
students think that social science knowledge can change due to the possibility of finding new
documents. While Chemistry education teacher candidates attribute their view that social science
knowledge does not change to the idea that the core of social science is based on past events, Primary
Mathematic Education teacher candidates attribute the idea that religious knowledge never changes to
the thought that the source of religious knowledge is not humanity. In the literature, similar findings
have been detected, as well (Topgu, 2011; 2013). Topcu (2011) reported that students think that
religious knowledge never changes, which is attributed to the notion that Turkish society is mostly
Muslim, and that religious beliefs influence students’ epistemological beliefs. In his other study
examining the differences of epistemological beliefs based on different disciplines, Topgu (2013)
revealed that when teacher candidates were asked to compare knowledge in Physics, Chemistry and
Biology fields, all the participants stated that knowledge in Physics is more certain than the knowledge
in Chemistry and Biology; and that Chemistry knowledge is more certain than Biological knowledge. The
reason for teacher candidates’ opinion about the uncertainty of Biological knowledge is that it is a new
field and open to development (such as genetic cloning). Additionally, Jehng et al. (1993) studied with
the students about their beliefs towards the certainty of knowledge. In this study, the researchers
concluded that the students studying in social sciences, art and human sciences tend to think and
believe that knowledge is not precise, that learning is not a steady process and that they mostly relied
on their reasoning skill when they are compared to the students studying and working at engineering
departments. The researchers inferred that the students at engineering or science departments
believed that the structure of knowledge is systemic and limited, so they tend to believe that knowledge
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is precise and a problem can be solved in specific lime limits, which might be reason for the findings
above. In relation to the “Certain Knowledge” dimension across the class levels, as the class levels of the
teacher candidates rise, their beliefs towards the changeability of knowledge get strength, too (Table
12). The first-class teacher candidates were found to adopt the most naive epistemological beliefs
regarding the change of knowledge. In the study, it was determined that as the class level rose, the
teacher candidates adapted more developed beliefs regarding the variability of knowledge, which is in
accordance with the findings in literature (Balantekin, 2013; Rodriguez & Cano, 2007). When "Certain
knowledge" dimension is examined according to the gender variable, male teacher candidates believed
in the variability of knowledge more than females (Table 13). In other words, the rate of female teacher
candidates’ believing that knowledge absolutely does not change, is higher than the male ones, which
refers to that male teacher candidates possess more developed beliefs related to the certainty of
knowledge. These findings do not show parallelism with the literature evidence. In literature, the studies
generally remark that females adapt more developed beliefs about knowledge notion than males
(Balantekin, 2013; Kurt, 2009).

Implications

e Since epistemological beliefs play an important role in learning and teaching environments, and
since they differ on the basis of different variables, future studies can focus on examining how they
affect students’ learning approaches and self-reflective thinking levels in learning and teaching
environments, which in turn provides us with valuable knowledge about this issue and enables us to
examine these processes in various contexts.

e As this study was carried out with prospective teachers who study in more scientific areas, the
variety of epistemological beliefs can be researched by comparing the epistemological beliefs of
prospective teachers studying in social and scientific departments.

e Development of epistemological beliefs of prospective teachers depends on the education programs
and teachers (Chan, 2004). Teacher education programs should focus on epistemological beliefs
more (Viholainen, Asikainen & Hirvonen, 2014). Therefore, it is recommended that education
programs are adjusted accordingly and teachers adopt teaching and learning strategies which focus
on the development of such beliefs. Moreover, focusing more on courses about history and nature
of science where they can learn about knowledge philosophy and ways to reach knowledge may help
improve epistemological beliefs of prospective teachers.

Considering that epistemological beliefs of teachers have a significant impact on teachingand
education activities within the class, the impacts of epistemological beliefs of teachers on the
epistemological beliefs of students can be researched conducting longitudinal studies. In light of the
information above, learning environments should be adjusted and improved to enrich epistemological
beliefs of students.
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Tiirkge Siiriim

Giris

Ogretme ve dgrenme siireci farkh bilissel degiskenlerden etkilenir. Bu bilissel degiskenlerden énemli
olanlardan bazilari 6grencinin epistemolojik inanglari, 6grenme yaklasimlari, 6grenme stilleri ve
tutumlaridir(Deryakulu, 2004; Hofer, 2001; Schommer & Walker, 1997). Epistemolojik inang ise,
Schommer’a (1990) gore, bireylerin bilginin ne oldugu, bilme ve 6grenmenin nasil gergeklestigi ile ilgili
oznel inanglar olarak tanimlamakta ve epistemolojik inanglarin birden daha fazla birbirinden bagimsiz
inanislar olarak dusunilmesi gerekmektedir (Schommer, 1990). “Gelismemis (naive)” epistemolojik
inanca sahip kisiler bilgilerin dogrulugu otorite tarafindan onaylanan ve birbirine eklenerek
iliskilendirilen gergeklerin biriktirilmesiyle olustuguna inanirlar. “Gelismis (sophisticated)” epistemolojik
inanca sahip bireyler bilgi iddialarinin gercgekliginin icerige bagh olduguna, strekli olarak sosyal
etkilesimler icinde kurulduguna ve bilginin gercekler, teoriler ve varsayimlarin kompleks bir agi olduguna
inanirlar (Bromme, Pieschl & Stahl, 2010). Sekil 1'de goraldagi gibi, Schommer (1990), epistemolojik
inanclarin “Bilgi basittir”, “Bilgi kesindir’, “Ogrenme hemen gerceklesir’ ve “Ogrenme yetenegi
dogustandir” seklinde dort bagimsiz boyuttan olustugunu ileri sirmustir. “Bilgi kesindir” boyutu,
bireylerin bilginin mutlak mi yoksa baglama gore degisebilen gegici dogrular ya da yanliglar mi olduguna
inandiklarini; “bilgi basittir” boyutu, bireylerin birbiriyle iliskisiz tek tek pargalarin birikmesi sonucu
olusan basit bir yapiya mi yoksa pargalarin birbiriyle iliskilendirilmesi sonucu olusan karmasik bir yapiya
mi sahip olduguna inandiklarini; “6grenme yetenegi dogustandir” boyutu, bireylerin 6grenmenin
dogustan genetik ve degistirilemez bir yetenek mi yoksa egitimin ya da deneyimlerin etkisiyle
gelistirilebilen bir sey olduguna mi inandiklarini, “6grenme hemen gergeklesir” boyutu, bireylerin bilginin
ya hemen gerceklesecegine ya da asla gerceklesmeyecegine mi yoksa zaman iginde deneyimlerle asama
asama gerceklesebilecegine mi inandiklarini géstermektedir (Schommer, 1990).

Gelismemis/olgunlasmamis Gelismis/Olgunlasmis

Epistemolojik inanglar (-) Epistemolojik inanglar (+)
~ z

Bilgi basittir Bilgi karmasiktir

Bilgi kesindir Bilgi kesin degildir

Ogrenme aninda gergeklesmelidir Ogrenme zaman iginde gerceklesebilir

Ogrenme yetenegi dogumla belirlenmistir Ogrenme yetenegi gelistirilebilir

Sonradan gelistiriimez
Sekil 1. Schommer’in Dért Boyutlu Epistemolojik inanclar Modeli (Deryakulu, 2004; p.267).

Schommer’in epistemolojik inancglari belirlemede kolayca kullanilabilecek bir 6lgek gelistirmesinden
sonra bu inanglarin olusumunda hangi etmenlerin etkili oldugu, 6§renme ve 6gretim siiregleri tizerindeki
etkileri ile diger bireysel farkhhklarla iligkilerini inceleyen arastirmalar hiz kazanmistir (Deryakulu, 2004;
p.267). Bu arastirmalarda, 6grencilerin epistemolojik inang diizeylerinin neler oldugu, epistemolojik
inanglara; cinsiyetin etkisi, sinif degiskeninin etkisi, 6grenim goérilen bélimin etkisi, epistemolojik
inanglar ile akademik basari iliskisi, ders calismaya yonelik tutumlarin iliskisi, bilisistl stratejileri
kullanma diizeyleri, 6grenme-6gretme stilleri arasindaki iliski ve problem ¢6zme inanglari arasindaki
iliskinin nasil oldugu belirlenmeye calisiimistir (Belet & Given, 2011; Deryakulu, 2002; 2004; Deryakulu
& Biiyiikdztiirk, 2005; Dursun Siirmeli & Unver, 2017; Enman & Lupart, 2000; Eroglu & Giiven, 2006;
Karabulut & Ulucan, 2012; Ko¢ Erdamar & Bangir Alpan, 2011; Sapanci, 2012; Schommer, 1990; 1993;
Schommer, Calvert, Gariglietti & Bajaj, 1997; Schommer-Aikins, Duell & Hutter,2005; Terzi, 2005; Topgu,
2013; Tumkaya, 2012; Yesilyurt, 2013). Epistemolojik inanglarla ve ders calisma stratejisinin iliskisini
inceleyen arastirmalar gelismemis epistemolojik inanglara sahip 6grencilerin ders calisma ile ilgili farkl
stratejileri denemediklerini ve 6grenmek icin caba gostermediklerini belirlemislerdir (Deryakulu, 2004;
Rodriguez & Cano, 2006; Schommer-Aikins et al.,2005). Epistemolojik inanglar ve akademik
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performanslari arasindaki iliski ile ilgili ¢alisma yapan arastirmacilar 6grenmenin hemen
gerceklesmeyecegine, ¢aba gerektirdigine inanan 6grencilerin akademik performanslarinin daha yiksek
diizeyde oldugunu ve gelismis epistemolojik inanglara sahip 6grencilerin egitime ve ders galismaya karsi
tutumlarinin daha olumlu oldugunu belirlemislerdir (Kog¢ Erdamar & Bangir Alpan, 2011; Schommer,
1993; Schommer & Walker, 1997; Onen, 2011). Epistemolojik inanglar (zerine cinsiyetin etkisini
arastiran bazi calismalar, erkek adaylara oranla kiz 6gretmen adaylarinin 6grenmenin hemen
gerceklestigine vedogustan getirilen sabit bir yetenek olduguna dair inanglarinin daha yiksek oldugunu
belirtmistir(Schommer, 1993). Bu bulgularin aksine, bazi c¢alismalarda ise kiz 6grencilerin erkek
Ogrencilere oranla 6grenmenin yetenege bagli olduguna dair daha gelismis inanglara sahip oldugu tespit
edilmistir (Chai, Khine & Teo, 2006; Ongen, 2003).

Arastirmalarda basit bilgi, kesin bilgi ve ¢abuk 6grenmeyle ilgili gelismemis inanglarin sinif dizeyi
ylkseldikce daha cok azaldigi saptanmistir (Ko¢ Erdamar& Bangir Alpan, 2011; Schommer, 1993,
Schommer et al., 1997). Schommer vd. (1997) ve Sadig vd. (2012) son siniflara dogru 6grencilerin daha
gelismis epistemolojik inanglara sahip olduklarini belirtirken, Schommer vd. (1997), 68renmenin ¢abaya
bagh olduguna inanan 6grencilerin daha basarili olduklarini ifade etmistir. Jehng, Johnson ve Anderson
(1993), o6grencilerin epistemolojik inanglarinin bireyin egitim seviyesi ile sekillenecegini belirterek
o6grencilerin egitim seviyeleri arttikca, bilginin dogasinin kesin olmadigina, 6grenmenin bir biutiin olarak
diizenli bir sirecgle gerceklesmedigine ve bagimsiz 6grenmenin 6nemli olduguna inanacaklarini
vurgulamislardir. Bununla ilgili olarak Spiro, Coulson, Feltovich ve Anderson (1988), giris derslerinin
iceriginin sistematik olarak diizenlenmesi ve bu derslerde 6grencilerin iyi bilinen algoritmalar veya
prosedirler takip edilerek ¢ozilen iyi vyapilandirilmis problemlerle calismasinin  6grencilerin
epistemolojik inanglarinin gelismesine engel oldugunu vurgulamistir (Jehng, Johnson & Anderson, 1993).
Bunun yaninda, arastirmacilar 6grencilerin epistemolojik inanglarinin 6grendikleri alanla ilgili oldugunu,
sosyal bilimler ve sanat dallarinda 6grenim goéren 6grencilerin epistemolojik inanglarinin, Fen bilimleri ve
Muihendislik alanlarinda 6grenim goren Ogrencilerinkine gére daha gelismis oldugunu belirlemislerdir
(Chai et al., 2006; Deryakulu & Buyiikoztiirk, 2005; Enman & Lupart, 2000; Jehng, Johnson & Anderson,
1993). Jehng ve digerleri (1993), Miihendislik ve Fen derslerindeki bilginin yapisinin sistematik ve sirali
oldugunu belirtmislerdir. Bunun sonucunda, 6grencilerin bilginin dogasinin kesin ve problemlere
¢6zimlerin belirli bir zaman c¢ercevesinde ulasilabilir oldugunu dlstinmeye meyilli olduklarini
vurgulamislardir. Deryakulu ve Bliyukoztirk (2005), Enman ve Lupart (2000) Sosyal Bilimlerde 6grenim
goren ogrencilerin Fen Bilimlerinde 6grenim géren O6grencilere oranla daha olgunlagmis/gelismis
inanglara sahip olduklarini belirlemislerdir. Chai vd. (2006), Fen ve Teknoloji gibi alanlarda 6grenim
goren 6gretmen adaylarinin himaniter bilimler, dil ve ticaret gibi alanlarda egitim géren 6grencilere
kiyasla bilginin degismezligine inandiklarini tespit etmislerdir. Bu calismalardan farkli olarak, Topgu
(2011), calismasinda karma arastirma yontemi ile 6gretmen adaylarinin epistemolojik inanclar ile ahlaki
muhakemeleri arasinda herhangi bir iliskinin olup olmadigini arastirmistir. Topcu (2011), calismasinda
epistemolojik inanclar ile ahlaki muhakeme arasinda herhangi bir iliski bulmamistir. Topcu (2013) baska
bir calismasinda yine karma yontem arastirma tasarimi kullanarak 6gretmen adaylarinin alana 6zgii
epistemolojik inanglarinin disipline (Fizik, Kimya ve Biyoloji) gore farkhlik gosterip gostermedigini
arastirmistir. Arastirmaci, 6gretmen adaylarinin biyolojideki bilginin Fizik ve Kimyadaki bilgiye gore gegici
oldugunu, Fizikteki bilginin ise Kimya ve Biyolojideki bilgiden daha kesin oldugunu disinduklerini
belirlemistir. Ayrica, 6gretmen adaylarinin Fizik ve Kimyaya gore biyolojideki bilgiyi gerekcelendirirken
kisisel degerlendirmeler ve arastirma kurallarinin daha 6énemli oldugunu disiindiiklerini, Biyolojideki
o6grenmelerini kendilerinin yapilandirmasina baglarken Fizik ve Kimyada 6grenmelerini kitaplar ve
ogretmenler gibi dis kaynaklara bagladiklarini ortaya ¢ikarmistir.

Ogrenciler bilgiyi kategorik olarak degil kompleks, karmasik ve birbiriyle baglantili olarak
gordiklerinde degerlendirme ve elestirmeyi gerektirecek sekilde diisinmeye baslarlar (Brownlee,
Petriwskyj, Thorpe, Stacey & Gibson, 2011). Bilgiyi bu sekilde distinerek gelismis epistemolojik inanglara
sahip olan 6gretmen adaylari, 6gretmen olduklarinda 6grencilerini verilen bilgiyi degerlendirebilen,
sorgulayabilen ve bilgiye farkli bakis acilariyla yaklasabilen bireyler olarak vyetistirebileceklerdir.
Ogretmenlerin dgretim ile ilgili inanislari &gretimlerini basari bir sekilde gerceklestirmelerini biyiik
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olglide etkilemektedir (Scholtz, Braund, Hodges, Koopman & Lubben, 2008). Benzer sekilde,6gretmen
adaylarinin bilgi ve 6grenme ile ilgili inanglari da siniflarindaki 6gretimlerini etkileyecektir (Chan, 2004).
Ogretmen adaylarinin siniflarinda kompleks tartismalarin oldugu, zit gérislerin savunuldugu, monolog
seklinde olmayip 6grenciler arasinda etkilesimli diyaloglarla 6grencilerin argimanlar olusturmalarini
saglayici 6grenme ortamlarini olusturmalari gerekir. Boyle 6grenme ortamlarindasinif icinde yapilan
tartismalar ile 6grenciler arastirmayi, bilgiyi sorgulamayi, bilgisini gerekgelerle savunmayi, bilgiye ulasma
slrecini yasayarak bilimin nasil gelistigini anlayabilecek (Yildirir, 2013) ve bilgi ve 6grenme ile ilgili
inanclari gelisebilecektir. Jehng vd.’nin (1993) vurguladigi gibi boyle ortamlarda 6grenciler bilginin kesin
olmadigini, gergegin yoruma acik oldugunu ve 6grenmenin 6grenenin farkh bakis agilarindan bilgi
pargalarini dizenlemeye ihtiya¢ duydugu bir siire¢ oldugunun daha ¢ok farkina varir. Bilim 6gretiminde
idealize edilen yapilandirmaci epistemoloji de, bilimsel bilginin tartisma ve yorumlamaya agik pek g¢ok
farkh stregten gecerek olustuguna inanan 6grencilerin yetistirilmesi gerektigine isaret eder (Ko¢ &
Memduhoglu, 2017). Bunu saglayacak kisiler 6gretmenlerdir. Ogretmenlerin epistemolojik inanglarinin,
ogrencilerin epistemolojik inanglarinin gelismesinde ¢ok o6nemli olmasi ve gelismis epistemolojik
inancglara sahip 6gretmen ve 6grencilerin egitim alaninda ¢ok basarili olurlar (Brownlee et al., 2011).
Bunun yaninda, 6grencilerin epistemolojik inanglarinin problem ¢ézme inanglarini (Schommer, 1990;
Schommer-Aikins et al., 2005), akademik performanslarini (Deryakulu, 2002; Schommer, 1993),
dgrenme ve ders calisma stratejilerini (Deryakulu, 2004; Onen, 2011; Rodrigues & Cano, 2006),
motivasyonlarini (Basbay, 2013), egitime karsi tutumlarini (Schommer & Walker, 1997), 6gretim ve
o6grenme hakkindaki kavramalarini (Chan, 2004), 6grenme ve 6gretim stillerini (Kaleci, 2013); elestirel
diisinme egilimlerini (Basbay, 2013) ve Ustbilis farkindaliklarini (Basbay, 2013; Belet & Guiven, 2011)
etkiledigi duaslinilduginde epistemolojik inanglarin 6grencilerin egitim ve oOgrenme ile ilgili sahip
olabilecegi tiim degiskenler lGzerinde katkisinin oldugu gériilmektedir. Bu nedenle, 6gretmen adaylarinin
epistemolojik inanglarini, inanglari etkileyen faktorleri ve epistemolojik inanglariyla ilgili goruslerini
0grenmek onemlidir. Alanyazin incelendiginde, epistemolojik inanglarla ilgili ¢alismalarin ¢ogunlukla
epistemolojik inanglar ve bu inanglari etkileyen faktorlerin belirlenmesine yonelik nicel arastirmalarin
oldugu, nitel arastirma ve karma yontemlerin kullanildigi calismalarin ¢ok az oldugu gorialmektedir
(Kaleci & Yazici, 2012). Bu nedenle, bu arastirma 6gretmen adaylarinin epistemolojik inanclarinin nitel
verilerle daha ayrintili olarak belirlenmesi agisindan 6nemli olup alanyazina katki saglayacaktir. Bu
calismada, 6gretmen adaylarinin epistemolojik inanglarinin neler oldugunun goridsmeler yoluyla
ogrenilmesi amaclanmistir. Yukaridakilerin 1s18inda, asagidaki sorulara cevap aranmistir:

e Ogretmen adaylari 6grenmeyi dogustan yetenege mi yoksa ¢cabaya mi baglamaktadirlar?

o Ogretmen adaylar bilginin basit ve problemlerin sadece tek bir dogru cevabinin oldugunu mu
duslntyorlar?

e Ogretmen adaylari bilgi yapilandima siirecinin hizi hakkinda ne diistintiyorlar?

e Ogretmen adaylari bilginin degisebilirligi hakkinda ne diisiintiyorlar?

Yontem
Arastirmanin Deseni

Nitel arastirmalarda temel amag arastirilan konuyu detaylicagercekei bir sekilde sunmaktir.
Dolayisiyla verilerin olabildigince ayrintili ve dogrudan sunulmasi énemlidir(Cohen & Manion, 1997). Bu
calismada, yari yapilandirilmis gérisme ile 6gretmen adaylarinin epistemolojik inanglari hakkinda
ayrintili ve derinlemesine bilgi elde etmek amaciyla nitel arastirma yontemi segilmistir.

ikili gériisme, nitel arastirmalarda veri toplamak igin en sik kullanilan veri toplama aracidir. Briggs
(1986) gorismenin, sosyal bilimler alaninda yapilan arastirmalarda kullanilan en yaygin veri toplama
yontemi oldugunu savunmakta ve bu durumun, goriisme yonteminin; bireylerin deneyimlerine,
tutumlarina, goruslerine, sikayetlerine, duygularina ve inanglarina iliskin bilgi elde etmede oldukca etkili
bir yontem olmasindan kaynaklandigini belirtmektedir (Yildinm & Simsek, 2013). Yari yapilandiriimis
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gbrisme, arastirmacinin goriisme sorularini 6nceden hazirladigl, ancak gorisme sirasinda arastirilan
kisilere kismi esneklik saglayarak olusturulan sorularin yeniden diizenlenmesine izin verilen bir gdriisme
tirudir (Ekiz, 2015). Goruldigu gibi, malakatlar bireylerin gizli kalmis distncelerini, duygularini, bakis
actlarini, anlam dinyalarini, deneyimlerini ve deneyimleri ile ilgili distncelerini yizeysel degil
derinlemesine ortaya ¢ikarmayi ve anlamayi saglayan onemli bir veri toplama araci oldugu igin bu
calismada veri toplama araci olarak yari yapilandirilmis gérisme formu kullaniimistir.

Calisma Grubu

Calisma grubu, Balikesir Universitesi, Necatibey Egitim Fakiltesi Fen Bilgisi Egitimi (FE), ilkégretim
Matematik Egitimi (IME), Biyoloji Egitimi (BE), Fizik Egitimi (FIE) ve Kimya Egitimi (KE)bdlimlerinde
dgrenim géren 56 6gretmen adayindan olusmaktadir. ikili gériismeler, bélimlerin her bir sinifindan 2
olmak lizere toplam 56 &gretmen aday! ile gerceklestirilmistir. Ogretmen adaylari ¢alismaya géniilli
olarak katilmislardir. Epistemolojik inanclar (izerine yapilmis ¢alismalarda (Belet & Giiven, 2011; Chai et
al.,, 2006), cinsiyetin inang Uzerine etkisi oldugu belirlendigi icin kiz ve erkek 6gretmen adaylarinin
inancglarina gore nasil distnduikleri ortaya cikariimaya calisiimistir. Bu nedenle gondllilik esasina bagh
kalinarak, ¢alismaya her iki cinsiyetten 6gretmen adayinin segilmesine dikkat edilmistir. Tablo 1, béliime
gore 6gretmen adaylarinin dagilimlarini gostermektedir.

Tablo 1.

Katilmcilar.
Boliim 1. Sinif 2. Sinif 3.Smif  4.Sinif 5. Sinif Kiz Erkek Toplam
FE 2 2 2 2 - 4 4 8
iME 2 2 2 2 - 6 2 8
BE 2 2 2 2 2 7 3 10
FiE 2 2 2 2 2 4 6 10
KE 2 2 2 2 2 6 4 10
ME 2 2 2 2 2 8 2 10
Toplam 12 12 12 12 8 35 21 56

Veri Toplama Araglari

Calismada, 6gretmen adaylarinin epistemolojik inanclarini belirlemek amaciyla Epistemolojik inanglar
Goriisme formu kullamilmistir. ikili gdrismede kullanilan her biri soru, Topgu (2011) tarafindan
Schommer’in (1990) 6nerdigi epistemolojik inang boyutlarinin hepsini kapsayacak sekilde hazirlanmistir.
Topgu (2011) gorisme formunu gelistirme asamasinda 3 6gretmen adayi ile pilot gérismeler yapmistir.
Bu gorismelerin 1siginda, gériisme sorularini son haline getirmistir. Topgu (2011), bu epistemolojik inang
gorisme formunu olustururken Schommer (1990) ve Cheng vd.’nin (2009) calismalarindan
yararlanmistir. Gorlisme formunda toplam 4 soru yer almaktadir. Formda yeralan sorulardan ilki
dogustan yetenek boyutu (innateability), ikincisi basit bilgi boyutu (simple knowledge), liclinciisii ¢cabuk
o6grenme boyutu (quicklearning) ve doérdinclsi ise kesin bilgi boyutu (certainknowledge) ile
ilgilidir.Gorlisme formunda yer alan sorular asagidaki sekildedir:

1. Bir konuyu 6grendiginde, bunun ne kadarini dogustan ne kadarini 6grenme ¢abana baglarsin? Nigin
boyle dislinlyorsun? Azim ve siki calismanin 6grenmedeki zorluklarin lstesinden gelecegine inaniyor
musun?

2. Sence pek ¢ok kelimenin tek bir agik anlami mi vardir ve Fendeki pek ¢ok problemin tek bir dogru
cevabi mi vardir? Neden boéyle oldugunu dislinlyorsun?

3. Sence 6grenme sireci, bilgiyi yapilandirmada, hizl bir siire¢ mi yoksa yavas bir siire¢ midir? Neden
bdyle oldugunu diisiiniyorsun?

4. Sence bilgi degisir mi yoksa degismez bir sey midir? Neden bdyle oldugunu disiiniyorsun?
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Veri Toplama ve Analizi

GorUsmeler, her bolumden iki 6gretmen adayi olmak lzere 56 aday ile yapilmistir.Calisma verileri
sunulurken, dgretmen adaylari bélimleri ve siniflani belirtilerek kodlanmistir.Ornegin, 2.sinif Kimya
Egitimi 6grencileri “K2” olarak kodlanmistir.Bélimler Fen Egitimi “FE”, Kimya Egitimi “KE”, Fizik Egitimi
“FIE”, ilkégretim Matematik Egitimi “IME”, Matematik Egitimi “ME” ve Biyoloji Egitimi “BE” olarak
kodlanmistir.

ikili gérisme kayitlari yazi metnine gevrilmis ve betimsel analiz yapilmistir ¢clinkii betimsel analiz
arastirma sorularinin ortaya koydugu temalara gore ve gérismede kullanilan boyutlar veya sorular
dikkate alinarak verilerin diizenlenmesine ve sunulmasina izin verir (Yildinm & Simsek, 2013). Bu
¢alismada, veriler ikili gdriismede sorulan sorularin ortaya koydugu kategorilere gore analiz edilmistir. Bu
nedenle, kategoriler “6grenme yetenegi dogustandir”, “bilgi basittir’, “6grenme ¢abuk gergeklesir” ve
“bilgi kesindir” seklinde dort ana kategori altinda toplanmistir. Alt kategoriler, 6gretmen adaylarinin
verdikleri cevaplara gore gruplandirilarak belirlenmistir.

Bir 6gretmen adayinin fikri, birden fazla goris icinde yer aldiysa bu fikir her iki gorise de dahil
edilmistir. Bu nedenle, tablolarda frekans ve yilizde dagilimi verilirken ilgili goriise ait toplam frekans ve
yuzde degeri katiimci sayisindan fazla cikabilir. Betimsel analiz ile katiimcilarin gérislerinden 6rnek
ifadeler verilerek tema ve kategoriler daha anlasilir hale getirilmeye ¢alisilmistir. Veri analizinin
givenirligini saglamak igin, analizler alaninda uzman arastirmacilar tarafindan bagimsiz bir sekilde analiz
edildikten sonra analiz sonuglar karsilastiriimis ve sonuglarin uyum yiuzdesinin % 90.00 oldugu
belirlenmistir.

Bulgular

Birinci Alt Probleme Yénelik Sonuglar (Ogrenme yetenegi dogustandir)

Gériismede ilk olarak, 6gretmen adaylarinin epistemolojik inang boyutlarindan “Ogrenme Yetenegi
dogustandir” boyutu ile ilgili goruslerinin belirlenmesi amaciyla bir konuyu 6grenirken ne kadarini
dogustan yetenege ne kadarini 8grenme cabasina bagladiklari ile ilgili bir soru sorulmustur. Ogretmen
adaylari bir konuyu 6grenmede dogustan yetenek ile cabanin her ikisinin de 6nemli oldugunu belirterek
nedenlerini “Cabalamadan hicbir sey olmaz”, “Dogustan gelen yetenek ancak caba ile gelisir” ve
“Kalitimsal dzellikler 6grenmeyi etkiler” seklinde ii¢ gériis altinda agiklamislardir. "Ogrenme yetenegi
dogustandir” boyutu ile ilgili birinci alt probleme yonelik sonuglar Tablo 2’de goriilmektedir.

Ogretmen adaylarinin hepsi, “Cabalamadan hicbir sey olmaz” gériisiinii paylasmis ve asagidaki 6rnek
ifadeden de anlasilabilecegi gibi bir konuyu 6grenmeyi dogustan yetenege gbre daha cok cabaya
baglamislardir.

“Dogustan gelen zekad ¢ok 6nemlidir.Ama kendi azmimiz daha énemlidir. Ne kadar zeki olunsa da
¢alismadan olmaz. Yani dogustan formiilleri bilerek dogmuyoruz. Onlara galismasak yapamayiz. Azim
ve siki galismanin her seyin Ustesinden gelecegine inaniyorum. Zeka sadece isimizi kolaylastirir.”
(IME3).

“Kahtimsal 6zellikler 6grenmeyi etkiler” goriisi 5 (%8.90) 6gretmen adayi tarafindan paylasiimistir (2
KE, 1 FE, 1iIME, 1 BE). 9 (%16.10) 6gretmen adayi (4 BE, 3 ME, 1 FE, 1KE), “Dogustan gelen yetenek ancak
caba ile gelisir” goristne katilmislardir:

“Dogustan gelen yetenegin % 30.00-40.00 oraninda oldugunu dusinidyorum. Herkesin her seye
yetenegi olmayabilir. Ancak ¢aba gésteren ve siki bir ¢alisma igine giren herkes bircok konuda bir
seyler 6grenebilir. Dogustan gelen yetenek dnemli olsa da bu yetenegi ortaya gikarmak igin bir caba
ve siki calisma gereklidir” (ME, 2).
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Tablo 2.
Béliime Gére “Ogrenme Yetenedi Dogustandir” Boyutu ile ilgili Bulgular.
Bir konuyu 6grenme de her ikisi de 6nemli ancak; Bir konuyu 6grenmede;
Cabalamadan Dogustan gelen Kalitimsal ilgili coklu zekaya istekli olma
hicbir sey olmaz. yetenek ancak ozellikler sahip olma ogrenmeyi
¢abaile gelisir. ogrenmeyi ogrenmeyi kolaylastirir.
Goriigler etkiler. kolaylastirir.
Bolim (f) (%) (f) % (f) % (f) % (f) %
FE 8 14.30 1 1.80 1 1.80 1 1.80 4 7.0
iME 8 14.30 0 .00 1 1.80 2 3.60 0 .00
BE 10 17.90 4 7.10 1 1.80 1 1.80 4 7.10
FiE 10 17.90 0 .00 0 .00 2 3.60 5 8.90
KE 10 17.90 1 1.80 2 3.60 5 8.90 2  3.60
ME 10 17.90 3 5.40 0 .00 1 1.80 1 1.80
Toplam 56 100.00 9 16.10 5 8.90 12 21.40 16 28.60

Ogretmen adaylari dgrenmenin dogustan mi yoksa ¢abalayarak mi gerceklestigi ile ilgili gorislerini
aciklarken 6grenme olgusu ile ilgili distincelerini de paylasmislardir. 12 (%21.40) 6gretmen adayi (5KE,
2IME, 2FiE, 1FE, 1BE, 1ME) kisinin konuyla ilgili gdrsel, sayisal, sézel zeka gibi coklu zek tiirlerine sahip
olmasinin o konuyu 8grenmesini kolaylastiracagini belirtmislerdir. Ogrenme ile ilgili diger géris, “istekli
olma &grenmeyi kolaylastirir” seklinde olup 16 (%28.60) dgretmen aday! tarafindan belirtilmistir (SFiE,
4FE, 4BE, 2KE, 1ME). Ogretmen adaylarinin paylastigi bu goris, kisinin bir konuyu 6grenmeye karst ilgisi,
6grenme istegi ve motivasyonu varsa o konuyu 6grenmeye cabalayacagl ve daha kolay 6grenecegi
seklindedir.

Tablo 3.
Sinif Seviyesine Gére “Ogrenme Yetenedi Dodustandir” Boyutu ile ilgili Bulgular.
Bir konuyu 6grenme de her ikisi de 6nemli ancak; Bir konuyu 6grenmede;
Kalitimsal ilgili coklu zekaya
Dogustan gelen ozellikler sahip olma istekli olma
Cabalamadan  yetenek ancak caba 6grenmeyi ogrenmeyi ogrenmeyi
Goriigler hicbir sey olmaz. ile gelisir. etkiler. kolaylastirir. kolaylastirir.
Sinif (f) % (f) % (f) % (f) % (f) %
1 11 92.00 4 33.00 2 17.00 3 25.00 3 25.00
2 12 100.00 0 .00 1 8.00 2 15.00 6 46.00
3 12 100.00 0 .00 0 .00 2 17.00 3 25.00
4 12 100.00 3 25.00 2 17.00 3 25.00 4 33.00
5 8 100.00 2 25.00 0 .00 2 25.00 0 .00
Toplam 55 98.00 9 16.00 5 9.00 12 21.00 16 29.00

Ogrenmenin dogustan gelen yetenege mi cabaya mi bagl oldugu ile ilgili birinci sorunun, gériisme
verilerinden elde edilen bulgulara gére 6gretmen adaylarinin biylik ¢ogunlugu (%98.00) “Cabalamadan
basari elde edilemez” goriisiine sahiplerdir. Tablo 3’te goruldigi lizere, birinci siniflar %92.00 oraninda,
diger siniflar ise % 100.00 oraninda “Cabalamadan hig bir sey olmaz” agiklamasini yapmiglardir. Ayrica
birinci siniflar % 33.00, dérdiinci ve besinci siniflar ise % 25.00 oraninda dogustan gelen yetenegin ¢aba
ile gelisecegine inanmaktadirlar. Kalitsal ozelliklerin 6grenmeyi etkilemesi inancina sahip 6gretmen
adaylari, % 17.00 oranlarinda birinci ve dérdiinci siniflardir. Ogretmen adaylarinin ortalama % 21.00,
“ligili coklu zekdya sahip olma &grenmeyi etkiler” gériisiine sahiplerdir. ikinci sinifta 6grenim gdren
dgretmen adaylari, % 46.00 oraninda “istekli olma &grenmeyi kolaylastirir” gérisiinii ifade
etmektedirler.

Birinci gorlisme sorusunun cinsiyet agisindan incelenmesi ile elde edilen bulgulara gore
“Cabalamadan hicbir sey olmaz” goriist Tablo 4’te goruldtgi gibi yaklasik olarak ayni oranlara sahiptir.
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Tablo 4.
Cinsiyete Gére “Odrenme Yetenedi Dodustandir” Boyutu ile ilgili Bulgular.

Bir konuyu 6grenme de her ikisi de 6nemli ancak; Bir konuyu 6grenmede;

Kalitimsal ilgili coklu zekaya
Dogustan gelen ozellikler sahip olma istekli olma

GCabalamadan yetenek ancak gaba 6grenmeyi 0grenmeyi O0grenmeyi
Goriigler higbir sey olmaz. ile geligir. etkiler. kolaylastirir. kolaylastirir.
Cinsiyet (f) % (f) % (f) % (f) % (f) %
Kiz 34 97.00 4 12.00 3 8.50 4 11.40 9 25.70
Erkek 21 95.00 5 23.00 2 9.50 8 38.10 7 33.30
Toplam 55 98.00 9 16.00 5 8.90 12 21.40 16 28.60

“Dogustan gelen yetenek ancak caba ile gelisir” diisiincesi erkek 6gretmen adaylarinda kizlara gore
daha fazla olup % 23.00 oraninda belirlenmistir. Erkek 6gretmen adaylari, kiz adaylara goére daha yuksek
oranda kalitimsal 6zelliklerin 6grenmeyi etkiledigi inancina sahiplerdir. Ayni sekilde,“ilgili coklu zekaya
sahip olma 6grenmeyi kolaylastirir” gorisu de erkek 6gretmen adaylarinda % 38.10 oraninda olup kiz
adaylardan daha ylksek oranda oldugu tespit edilmistir.

ikinci Alt Problem ile ilgili Bulgular (Bilgi Basittir)

ikinci alt problemle ilgili olarak 6gretmen adaylarinin epistemolojik inan¢ boyutlarindan “Bilgi
Basittir” boyutu ile ilgili géruslerinin 6grenilmesi amaciyla kelimelerin tek bir anlaminin olup olmadigi ve
fendeki problemlerin tek bir dogru cevabinin olup olmadigi ile ilgili bir soru sorulmustur.

Tablo 5.
Béliimlere Gére “Bilgi Basittir” Boyutuyla ilgili Gériisme Bulgulari.

Kelimelerin tek bir anlami

var midir? Fendeki problemlerin tek bir dogru cevabi mi vardir?
“Yoktur.” “Yoktur.” “Vardir.”
insanlarin
Kelimelerin  deneyimleri Bilim Bilgilerin
kullanildig ne gore adamlarinin dogrulugunun
yere gore kelimelere problemlere bilimsel Bilginin
farkh farkh Zamanla farkl bakis Fen bilimlerinin yargilara alanina
anlamlar anlamlar bilgilerin acllan disiplinler arasi  dayal olarak gore
Goriisler tagimasi. yiklemesi.  degisimi.  getirmeleri. olmasi. ispatlanmasi.  degismesi.
B6lUm (f) % () % (f) % (f) % (f) % (f) % (f) %
FE 5 8.90 3 540 6 10.70 1 1.80 1 1.80 0 .00 O .00
iME 4 7.10 4 7.10 4 7.10 0 .00 0 .00 4 710 O .00
BE 9 16.10 1 1.80 6 10.70 3 5.40 0 .00 2 360 0 .00
FiE 9 16.10 1 1.80 3 5.40 6 10.70 0 .00 0 .00 1 1.80
KE 6 10.70 4 7.10 1 180 4 7.10 2 3.60 0 .00 3 5.40
ME 10 17.90 0 .00 4 7.0 0 .00 0 .00 5 890 O .00
Toplam 43  76.80 13 23.20 24 4290 14 25.00 3 540 11 1960 4 7.10

56 (100.00%) 41 (73.30%) 15 (26.70%)

Tablo 5’te ikinci alt problem olan “Bilgi basittir” alt boyutu ile ilgili bulgular gérilmektedir. Fendeki
problemlerin tek bir dogruya sahip olabilecegini diisiinen 6grenciler cevaplarinin analizi sonucu ortaya
iki gériis cikmistir. Toplam 43 (% 76.80) 6gretmen adayi (10 ME, 9 BE, 9 FiE, 6 KE, 5 FE, 4 IME) tarafindan
paylasilan ilk gorls, ornek ifadedeki gibi “kelimelerin yer aldigi climlelere goére anlamlarinin
degisebilecegi” seklindedir:
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“Her kelimenin kendi konusu iginde bir anlami vardir. Ornegin; cekirdek kelimesi giinliikk hayatta
kuruyemis, biyolojide tohum, kimyada ise proton ve nétron bulunduran yapi olarak farkl anlamlara
gelmektedir” (FE2).

ikinci goris ise kelimelere anlamlari yiikleyenlerin insanlar oldugu; ¢iinkii insanlarin deneyimlerine
gore kelimeleri yorumladiklarini bu nedenle kelimelerin birden fazla anlamlar tasiyabilecegi seklinde
olup toplam 13 (% 23.20) dgretmen aday! (4 IME, 4 KE, 3 FE, 1BE, 1FiE) tarafindan paylasiimistir.

41 6gretmen adayi (% 73.30), Fendeki problemlerin tek bir dogru cevabinin olmadigini, 15 (% 26.70)
ogretmen aday! ise tek bir dogru cevabinin oldugunu belirtmislerdir. Fendeki problemlerin tek bir
dogruya sahip olabilecegini diisiinen égrencilerin cevaplarinin analizi sonucu ortaya iki gériis ctkmustir. ilk
goriste, toplam 11 (% 19.60) 6gretmen adayi (5 ME, 4 PGME, 2 BE), bilimsel bilginin bilimsel yargilara
dayali olarak ispatlandigini, ispatlanmis bilgilerin degismeyecegini bu nedenle tek bir dogru cevaplarinin
oldugunu belirtmislerdir. ikinci goriiste toplam 4 égretmen aday (% 7.10) (3 KE, 1 FiE), bilginin alanina
gore cevabin degisebilecegini belirtmislerdir.

Ogretmen adaylari konuya farkh bakis acilari ile yaklasmislar ve bazi adaylar sosyal bilimlerin yoruma
dayali olmasindan dolayi dogrularin degisebilecegini belirtirken, bazi adaylar tam tersi olarak tarih gibi
derslerde olaylarin geg¢miste olup bitmesi nedeniyle dogrularin degismeyecegini ifade etmislerdir.
Konuyla ilgili diger bir goris ise formiile ve sayilara dayali Fen bilimlerinde dogrularin degismez iken
sosyal bilimlerde farkl bakis agilariyla dogrularin degisebilecegi seklindedir.

Fendeki problemlerin tek bir dogru cevaba sahip olmadigini diisiinen 6gretmen adaylarinin gériisme
analizi sonucunda, “Zamanla bilgilerin degismesi”, “Bilim adamlarinin problemlere farkl bakis acilari
getirmesi” ve “Fen Bilimlerinin disiplinler arasi olmasi” seklinde (i¢ goris ortaya ¢ikmistir. Toplam 24 (%
42.90) 6gretmen adayi (6 SE, 6BE, 4 PGME, 4 ME, 3 PE, 1CE) asagidaki 6rnek ifadede gorilebilecegi gibi,
bilgilerin yenilenen teknoloji ve bilimsel arastirmalar sonucunda zamanla degisecegini belirtmislerdir:

“Fendeki pek ¢ok problemin tek bir dogru cevabi yoktur. Fen zaten su an dogru kabul edilenler
Uzerine kuruludur. Bir problemin baska bir mantikla agiklanmasi, deneylerle gbzlemlenmesi halinde
dogru cevap kabul edilen sey degisecektir. O glinlin teknolojisinde bulunamamis, gézlenememis bir
sey daha sonraki zamanlarda gozlenebilir. Ornegin, zamaninda kabul edilen atom modeli simdi
bulunan bilgilerle artik kabul edilmiyor” (FE4).

Toplam 14 (% 25.00) 6gretmen adayi (6 PE, 4 CE, 3 BE, 1 SE) fendeki problemlere bilim adamlarinin
farkh bilgi birikimi ve deneyimleri sonucunda farkli bakis acilariyla yaklasmalari nedeniyle tek bir
dogrunun olmayacagini ifade etmislerdir.

Toplam 3 6gretmen adayi (% 5.40) (2 CE, 1 SE), Fen bilimindeki problemlerin Fizik, Kimya, Biyoloji ve
Matematik gibi birgok bilim dalinin katkisiyla ¢6zild{glini yani disiplinler arasi oldugunu, bu nedenle tek
bir cevap ve agiklamanin olmayacagini disiindiklerini belirtmislerdir.

Tablo 6’da gorilen ikinci gorisme sorusunu olusturan “Bilgi basittir” boyutu ile ilgili veriler sinif
diizeyi bakimindan incelendiginde kelimelerin kullanildigi yere gore farkli anlamlar tasidigi gorusi ikinci
siniflarda % 100.00 oraninda, birinci siniflarda ise % 83.00 oraninda belirlenmistir. Ogretmen adaylarinin,
bilginin degiskenligine olan inanglarinin Gst sinif dizeylerine cikildikga artmakta oldugu belirlenmistir.
Yani, gorismeye katilan 6gretmen adaylar sinif diizeyi arttikga problemlerin tek bir dogru cevabi
olmadigina inanmaktadirlar. Bu bulguya gore, sinif diizeyi arttikga daha gelismis inanglara sahip olduklari
soylenebilir. Problemlerin tek bir dogru cevabi oldugu inanci ise birinci ve ikinci siniflarda daha yiksek
orandadir. Bu durum sinif seviyesi diistiikce 6gretmen adaylarinin “Bilgi basittir” boyutu ile ilgili olarak
Ust siniflara goére daha az gelismis inancglara sahip oldugunu géstermektedir.

Cinsiyete gére, “Bilgi basittir” boyutu ile ilgili gériisme bulgulari Tablo 7’de gériilmektedir. ikinci
soruyu olusturan “Bilgi basittir” boyutu ile ilgili bulgular cinsiyete gore incelendiginde, kelimelerin
kullanildigi yere gore farkli anlamlar tasidigi gorisi kizlarda % 68.60 oraninda, erkeklerde ise % 90.00
oranindadir. Erkek 6gretmen adaylari, % 66.70 oraninda bilginin zamanla degisecegine inanmaktadirlar.

198



Hasene Esra YILDIRIR, Ayse Giil CIRKINOGLU SEKERCIOGLU — Pegem Egitim ve Ogretim Dergisi, 8(1), 2018, 173-210

Bu oran, kiz adaylarda daha diistktir (% 28.60). Erkek 6gretmen adaylari, kiz adaylara goére daha ylksek
oranda problemlerin tek bir dogru cevabi olmadigini diisinmektedirler. Buna goére, erkek O6gretmen
adaylar kiz 6gretmen adaylarina gore problemlerin tek bir dogru cevabi olup olmamasi ile ilgili daha
gelismis inanglara sahiptirler.

Tablo 6.
Sinif Diizeyine Gére “Bilgi Basittir” Boyutuyla ilgili Gériisme Bulgulari.

Kelimelerin tek bir anlami var

midir? Fendeki problemlerin tek bir dogru cevabi mi vardir?
“Yoktur.” “Yoktur.” “Vardir.”
Bilim Bilgilerin
Kelimelerin insanlarin adamlarinin dogrulugunun
kullanildigi deneyimlerine problemlere bilimsel
yere gore farkli  gore kelimelere Zamanla farkl bakig Fen bilimlerinin yargilara Bilginin
anlamlar farkli anlamlar bilgilerin acilan disiplinler arasi  dayali olarak alanina gére
Goriigler tagimasi. yuklemesi. degisimi. getirmeleri. olmasi . ispatlanmasi.  degismesi.
Sinif (f) % (f) % (f) % (f) % (f) % (f) % (f) %
1 10 83.00 2 16.70 2 16.70 1 8.30 1 8.30 4 33.30 2 16.70
2 12 100.00 0 .00 6 50.00 2 16.70 0 .00 4 33.30 1 8.30
3 8 66.70 3 25.00 4 33.30 5 41.70 0 .00 2 16.70 1 8.30
4 58.30 5 41.70 8 66.70 2 16.70 1 8.30 1 8.30 0 .00
5 5 62.50 3 37.50 4 50.00 4  50.00 1 12.50 0 .00 0 .00
Toplam 43 76.80 13 23.20 24 42.70 14 25.00 3 5.40 11 19.60 4 7.10
Tablo 7.
Cinsiyete Gére “Bilgi Basittir” Boyutuyla ilgili Gériisme Bulgulari.
Kelimelerin tek bir anlami Fendeki problemlerin tek bir dogru cevabi mi vardir?
var midir?
“Yoktur.” “Yoktur.” “Vardir.”
Kelimelerin insanlarin Bilim Bilgilerin
kullanildigr - deneyimlerine adamlarinin dogrulugunun
yere gore goére problemlere bilimsel Bilginin
farkh kelimelere Zamanla farkh bakis Fen bilimlerinin yargilara alanina
anlamlar  farklianlamlar  bilgilerin acilari disiplinler arasi  dayali olarak gore
Goriigler tagimasi. yuklemesi. degisimi. getirmeleri. olmasi. ispatlanmasi. degismesi.
Cinsiyet (f) % (f) % () % (f) % (f) % (f) % (f) %
Kiz 24 68.60 10 28.60 10 28.60 8 22.60 1 2.60 10 28.60 4 11.40
Erkek 19 90.50 3 1430 14 66.70 6 28.60 2 9.50 1 480 O .00
Toplam 43 76.80 13 23.20 24 4290 14  25.00 3 5.40 11 1960 4 7.10

Ugiincii Alt Problem ile ilgili Bulgular (Ogrenme Hemen Gergeklesir)

Uglincii alt problemle ilgili olarak, dgrencilerin “Ogrenme Hemen Gergeklesir” inang boyutu ile ilgili

goruslerinin 6grenilmesi amaciyla goriismelerde, 6grenme siirecinin bilgi yapilandirmada yavas mi hizl
mi bir siire¢ oldugu ile ilgili bir soru sorulmustur. Ogretmen adaylarinin soru ile ilgili gériislerinin analizi
sonucu Tablo 8'de goriilen bulgular elde edilmistir. “Ogrenme Hemen Gergeklesir” boyutuyla iliskili
Uglnci alt problemin bulgulari Tablo 8'de gosterilmektedir.

Tablo 8de goruldugi gibi, 6gretmen adaylar 6grenme siirecinde bilgi yapilandirmanin hizi ile ilgili
baslica “Yavas” ve “Kisiye gore degisir” seklinde iki gorls belirtmislerdir. Toplam 16 (% 28.60) 6gretmen
aday! (4 IME, 4 FiE, 3 BE, 2 FE, 2 KE, 1ME) 6grenme siirecinde bilgi yapilandirmanin kisiye gore degistigini
belirtmislerdir.

Ogretmen adaylari 6érnek ifadede gorildigi gibi, kisinin hazir bulunuslugu, motivasyonu, konuya
olan ilgisi ve ihtiyacina gore bilgiyi yapilandirmasinin hizli veya yavas olacagini vurgulamislardir:
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“Kisiye gore degisecegini distniyorum. Ogrencilerin hazir bulunusluk diizeylerine yani 6n
o0grenmelerine, zihinsel yeteneklerine, 6grenme gudulerine bagl olarak degisir. Ayni zamanda
dgrencilerin ilgi ve ihtiyaclari da bilgiyi yapilandirmada etkilidir. Ogrenme siireci bilgiyi
yapilandirmada hizli veya yavas bir siire¢ seklinde siiregelebilir. Bu kisilere baglidir. Beyindeki bir
bilgiyi olusturma kopri yapmaya benzer iki ugurum arasinda koprid kurulmasi zordur fakat
kurulduktan sonra 6 képri ¢ok fazla ise yarar.Baska bilgiler icin de bir yol olur.” (KE5)

Tablo 8.
Béliimlere Gére “Ogrenme Hemen Gergeklesir” Boyutuyla ilgili Gériisme Bulgulari.

Ogrenme Siirecinde Bilgi Yapilandirma

...Kisiye gore degisir. ..Yavas.
Kisinin onbilgi, ilgi ve Belli bir Pekistirme ve Kisinin
ihtiyacinin bilgiyi iliskilendirerek asamalilik  tekrarlamanin nasil

yapilandirma sirecini anlamlandirmanin  iliskisinin zaman ogrendigini
Goriigler etkilemesi. zaman almasi. olmasi. almasi. O0grenmesi.
Bolum (f) % (f) % (f) % (f) % (f) %
FE 2 3.60 4 7.10 3 5.40 0 .00 1 1.80
IME 4 7.10 2 360 0 .00 2 3.60 0 .00
BE 3 5.40 2 360 3 5.40 2 3.60 0 .00
FiE 4 7.10 4 710 1 1.80 1 1.80 0 .00
KE 2 3.60 6 1070 2 3.60 0 .00 1 1.80
ME 1 1.80 6 1070 3 5.0 0 .00 0 .00
Toplam 16 28.60 24 4290 12 21.40 5 890 2 3.60

Ogrenme siirecinde bilgi yapilandirmanin yavas oldugunu diisiinen dgrenciler, bu diisiinceleri ile ilgili
“lligkilendirerek anlamlandirmanin zaman almasi”, “Belli bir asamalilik iliskisinin olmasi”, “Pekistirme ve
tekrarlamanin zaman almasi”, ve “Kisinin nasil 6grendigini 6grenmesi” seklinde dort neden
sunmuglardir. ilk neden, toplam 24 (% 42.90) 6gretmen aday! (6 KE, 6 ME, 4 FE, 4 FiE, 2 IME, 2 BE)
tarafindan paylasiimistir. Ogretmen adaylari, bilgiyi yapilandirarak 6grenebilmek icin eski ve yeni
bilgilerin arasindaki iliskilerin kurulmasi ve yanlis olan bilgilerin diizeltilmesi gerektigi icin bunun yavas bir
siireg oldugunu belirtmislerdir. ikinci neden toplam 12 (% 21.40) dgretmen adayi (3 FE, 3 BE, 3 ME, 2 KE,
1FiE) tarafindan paylasilmistir.

“Yavas bir suregtir. Eski bilgilerin Uzerine yeniler insa edildig§inde ve bu farkli zaman ve konular
arasindaki ince baglantilar sagladiginda asil 6grenme gergeklesir. Ayrica, belirli 6grenme
basamaklarinin tamamlanmadan (st bilgiyi yapilandirmak karmasaya yol agacaktir. Yavas ilerleyen
bir slire¢ olup o siirec icerisinde her basamak i¢in ayri ayri disliniilmesi, kavranmasi, 6grenilmesiyle
diger basamaklar ve siire¢ devam eder. Bu da 6grenmenin yavas ama dizenli ilerledigini gosterir.”
(KE4).

Ugiincii neden, toplam 5 (% 8.90) dgretmen aday! (2 IME, 2 BE, 1FiE) tarafindan vurgulanmustir.
Ogrenciler, bilginin zamana ve tekrarlamaya bagh olarak hafizaya yerlestigini bu nedenle yavas oldugunu
belirtmislerdir. Ek olarak dordiinci neden toplam 2 (% 3.60) 6gretmen adayi (1 FE, 1KE) tarafindan ifade
edilmistir.

Ogretmen adaylari bilgi yapilandirmanin baslangicta yavas ama kisinin bilgiyi nasil 6grendigini
6grenmesinden sonra bu siirecin daha hizli olacagini duslindiklerini ifade etmislerdir:

“Bilgi yapilandirmak nasil 6grendigini anlayana kadar, onun sistematigini ¢ézene kadar zor, yavastir.
Ancak, insan nasil 6grenebildigine karar verdikten sonra yeni bilgileri zihnine almak, anlamlandirmak,
bilgiyi yapilandirmak hizlanir. Daha kolay hale gelir.” (KE5)
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Tablo 9.

Sinif Diizeyine Gére “Ogdrenme Hemen Gerceklesir” Boyutuyla ilgili Gériisme Bulgulari.

Ogrenme siirecinde bilgi yapilandirma...

...Kisiye gore degisir.

...Yavas.

Kisinin 6nbilgi, ilgi ve

Belli bir

Pekistirme ve

ihtiyacinin bilgiyi iliskilendirerek asamalilik  tekrarlamanin  Kisinin nasil

yapilandirma anlamlandirmanin iligkisinin zaman o0grendigini

Goriigler surecini etkilemesi. zaman almasi. olmasi. almasi. O0grenmesi.
Sinif (f) % (f) % (f) % (f) % (f) %
1 3 25.00 4 3330 1 8.30 3  25.00 1 830
2 1 8.30 6 50.00 4 33.30 2 16.70 0 .00
3 6 50.00 2 16.70 4 33.30 0 .00 0 .00
4 5 41.70 6 50.00 2 16.70 0 .00 0 .00
5 1 12.50 6 75.00 1 12.50 0 .00 1 12.50
Toplam 16 28.60 24 42,80 12 21.40 5 8.90 2 3.60

“Ogrenme hemen gerceklesir’ boyutu ile ilgili tiglincii sorunun bulgulari incelendiginde besinci
siniflarin hepsi 6grenmenin yavas gelistigine inanmaktadirlar. Besinci sinif 6gretmen adaylari, % 75.00
oraninda “iliskilendirerek anlamlandirmanin zaman almasi” diisiincesine sahiptirler.Bu diisiince
dérdiincii ve ikinci siniflarda % 50.00 oranindadir. Ogretmen adaylarinin bazilari 6grenmenin hem kisiye
gore degisecegini hem de yavas oldugunu dislindiiklerinden birden fazla alt kategoride belirtilmislerdir.
Tablo 9 incelendiginde, genel olarak sinif diizeyi arttikga 6grenmenin zaman alacagl gorlst agir
basmaktadir. Bu durum, 6grenmenin hemen gerceklesip gerceklesmeyecegi boyutu ile ilgili olarak sinif
diizeyi arttikga 6gretmen adaylarinin daha gelismis inanclara sahip olduklarini géstermektedir.

Tablo 10.
Cinsiyete Gére “Ogrenme Hemen Gergeklesir” Boyutuyla llgili Gériisme Bulgulari.

Ogrenme siirecinde bilgi yapilandirma...

...Kisiye gore degisir. ...Yavas.
Kisinin 6nbilgi, ilgi ve Belli bir Pekistirme ve Kiginin
ihtiyacinin bilgiyi iliskilendirerek asamalilik  tekrarlamanin nasil

yapilandirma siirecini  anlamlandirmanin iliskisinin zaman ogrendigini
Gorugler etkilemesi. zaman almasi. olmasi. almasi. O6grenmesi.
Cinsiyet (f) % (f) % (f) % (f) % (f) %
Kiz 10 28.60 12 34.30 9 25.70 4 1140 2 570
Erkek 6 28.60 12 57.10 3 14.30 1 4.80 0 .00
Toplam 16 28.60 24 4290 12 21.40 5 8.90 2 3.60

Tablo 10’da 6grenmenin hemen gergeklesip gerceklesmeyecegi boyutu cinsiyete gore incelenmis ve
genel olarak 6grenme sirecinin hizi ile ilgili inanglari arasinda farklihgin olmadigi belirlenmistir. Alt
kategorilere inildiginde ise erkek ©gretmen adaylarinin % 57.10 oraninda iliskilendirerek
anlamlandirmanin zaman aldigini distiinmektedirler. Kiz 6gretmen adaylari ise % 25.70 oraninda belli bir
asamalilik iliskisinin olmasinin 6grenmenin yavas olmasina neden oldugu inancindadirlar.

Dordiincii Alt Problem ile ilgili Bulgular (Bilgi Kesindir)

Ogretmen adaylarina ikili gériismede son olarak “Bilgi Kesindir” boyutunu kapsayan bilginin degisip
degismeyecegi ile ilgili bir soru sorulmustur. “Bilgi Kesindir’boyutu ile ilgili dérdiinci alt problem ile ilgili
bulgular Tablo 11’de gorilmektedir.

Adaylarin soruyla ilgili gorislerinin analizi sonucunda, Tablo 16’dan gorilebilecegi gibi, “Bilgi
kesinlikle degisir”, “Bilgi alanina gore degisir” ve “Bilgi degismez” seklinde li¢ goris ortaya ¢cikmistir.
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Toplam 47 (% 83.90) 6gretmen aday! (9 BE, 9 ME, 8 FiE, 8KE, 7 IME, 6 FE), bilimin ve teknolojinin
gelismesiyle ve insanlarin diinyayi ve bilgiyi yorumlayisinin degismesiyle bilginin kesinlikle degisecegini
diistindiiklerini belirtmiglerdir. Ogretmen adaylarinin bilginin kesinlikle degisecegi gérislerini yansitan
ornek ifadeler asagidaki gibidir:

“Bltln bilgiler icin degismez ifadesini kullanmak yanlis olur; ¢linki bilim ilerledikge degisimden
kaginilamaz. Fizikten o6rnek verirsek Galile “mekanik fizik yasalari eylemsiz gozlem c¢ergevelerin
gecerlidir” bilgisini ortaya koymus ancak yillar sonra Einstein “bitun fizik yasalari eylemsiz gozlem
cercevelerinde gecerlidir” diyerek Galile’nin 6ne strdugi fikrin gegerliligini gelistirmistir.” (FE2)

Tablo 11.

Béliimlere Gére “Bilgi Kesindir” Boyutuyla ilgili Gériisme Bulgulari.
Goriisler Bilgi kesinlikle degisir. Bilgi alanina gore degisir. Bilgi degismez.
BolUm (f) % (f) % (f) %
FE 6 10.70 2 3.60 0 .00
iIME 7 12.50 1 1.80 0 .00
BE 9 16.10 0 .00 1 1.80
FiE 8 14.30 0 .00 2 3.60
KE 8 14.30 2 3.60 0 .00
ME 9 16.10 0 .00 1 1.80
Toplam 47 83.90 5 8.90 4 7.10

“Bilgi degisir. Clinki, her gegen gln teknoloji ve bilim gelisiyor.Bilmedigimiz daha bir sliru sey olabilir.
Onlari bilmeden kesin dogrudur demek kendimizi kandirmak olur. Sadece su an elimizde bulunanlarla
bilgiyi elde etmeye calisiyoruz.” (KE2).

Toplam 5 (% 8.90) &gretmen adayi (2 FE, 2 KE, 1 IME), bilginin degisiminin bulundugu alan tiiriine
gore degistigini belirtmislerdir. Adaylarin bu konudaki gorislerinin kaynagi birbirine gore farklilik
gostermistir. Kimya 6gretmen adaylari, Sosyal Bilimlerdeki bilgilerin degismeyecegini diistiniirken Fen
Bilgisi Ogretmen adaylari Sosyal Bilimlerdeki bilgilerin degisip Fen Bilimlerindeki bilgilerin
degismeyecegini belirtmislerdir. ilkégretim Matematik b&liimiindeki 6gretmen adaylari ise dini bilgiler
digindaki bilgilerin insanlarin Giretimi oldugu icin degisebilecegini ifade etmistir:

“Degismeyen bilgi sozel bilgilerdir. Tarih gegmiste yasanmis bitmistir.Yeniden o olaylara bir sey
yapamayiz; fakat bilinmeyenler ortaya c¢ikabilir. Kimya, Fizik gibi Fen bilimleri ise her zaman
degisiklige ugrayabilir. Biitlin teoriler ¢lrGtilip yenileri ortaya konabilir.” (KE3)

“Bilginin degismesi alanina baghdir.Tarih, Antropoloji gibi alanlarda yeni belge bulundugu icin bilgi
degisebilirken; Fizik gibi Fen Bilimlerinde formiller degismeyecegi icin bilgilerin degismeyecegini
dustniyorum.” (FE1)

Toplam 4 (% 7.14) 6gretmen adayi, bilgilerin degismeyecegini belirtmislerdir. Adaylar bu gorislerini
aciklarken, sadece bilginin kaynaginin ve bilgiye ulasma yollarinin degisebilecegini ama bilginin
degismeyecegini vurgulamislardir.

Tablo 12’de goérilen “Bilgi kesindir” boyutu ile ilgili dordlincii soru bulgulari sinif diizeyi bakimindan
incelendiginde, 6gretmen adaylarinin sinif diizeyi arttikga bilginin kesinlikle degisecegi inancina sahip
olduklari gortilmektedir. Alt siniflara inildiginde, birinci sinif 6gretmen adaylarinin diger sinif diizeylerine
gore daha yiksek oranda bilginin degismeyecegine inandiklari gérilmektedir (% 16.70). Buna gore, sinif
diizeyi arttikga 6gretmen adaylarinin bilginin degiskenligi ile ilgili daha gelismis inanglara sahip olduklar
soylenebilir.

Tablo 13’te goérulen “Bilgi kesindir” boyutu ile ilgili bulgular cinsiyete gore incelendiginde erkek
O0gretmen adaylarinin (% 85.70) kiz adaylara (%82.90) gore bilginin degiskenligine daha yiliksek oranda
inandiklari gérilmektedir.
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Tablo 12.

Sinif Diizeyine Gére “Bilgi Kesindir” Boyutuyla ilgili Gériisme Bulgulari.
Gorisler Bilgi kesinlikle degisir. Bilgi alanina gore degisir. Bilgi degismez.
Sinif (f) % (f) % (f) %
1 8 66.70 1 8.30 2 16.70
2 11 91.70 1 8.30 1 8.30
3 9 75.00 2 16.70 1 8.30
4 11 91.70 1 8.30 0 .00
5 8 100.00 0 .00 0 .00
Toplam 47 83.90 5 8.90 4 7.10

Tablo 13.

Cinsiyete Gére “Bilgi Kesindir” Boyutuyla ilgili Gériisme Bulgulari.
Goriigler Bilgi kesinlikle degisir.  Bilgi alanina gore degisir. Bilgi degismez.
Cinsiyet () % () % () %
Kiz 29 82.90 3 8.60 3 8.60
Erkek 18 85.70 2 9.50 1 4.80
Toplam 47 83.90 5 8.90 4 7.10

Tablo 13’e gore, kiz 6gretmen adaylari % 8.60 oraninda bilginin kesinlikle degismeyecegini
disinmektedirler. Bu oranlar géz 6ninde bulunduruldugunda, erkek 6gretmen adaylarinin bilginin
kesinligi ile ilgili daha gelismis inanglara sahip olduklari séylenebilir.

Tartisma ve Sonug

Schommer’a (1990) gore, epistemolojik inanglar 6grenme Uzerine dogrudan ve dolayli olarak etkiye
sahiptir ve epistemolojik inanglar zamanla ve 6gretim metotlariyla degisebilir. Ogretmenlerin sahip
olduklari inanglardan bilginin ve 6grenmenin dogasina iliskin olanlar, diger bir ifadeyle epistemolojik
inanglar, hangi 6gretme yéntem ve tekniklerinin kullanilacagi, sinifin nasil yonetilecegi, 6§renmede neye
odaklanilacagi gibi, 6gretmenlerin sinif igindeki egitim ve 6gretim etkinliklerini blylk oranda
etkilemektedir (Ongen,2003). Bu anlamda, epistemolojik inanclarin gelismisligi ya da bicimlenmesi
o6gretmenlerin 6gretme ve 6grenme ile ilgili fikirleri 6grencilerin epistemolojik inanglari Gizerinde etkilidir
(Kazu & Erten,2015; Yilmaz & Sahin, 2011).

“Ogrenme yetenegi dogustandir” (Tablo 2) boyutu ile ilgili olarak, calismada égrencilerin hepsi caba
ve yetenegin her ikisinin dnemli oldugunu ancak ¢abalamadan higbir seyin olmayacagini belirtmislerdir.
Bu 6grencilerin bir kismi dogustan gelen yetenegin ancak ¢aba ile gelistirilebilecegini belirtirken bir kismi
kalitimsal ozelliklerinde 6grenmeyi etkileyecegini vurgulamislardir. Gériismeler sirasinda, 6grencilerin
dgrenme olgusu ile ilgili diisiinceleri de ortaya ¢ikmistir. Ogrencilerin bir kismi, kisinin dgrenmeye
cahistigi konu ile ilgili coklu zekdya sahip olmasinin o konuyu 6grenmesini kolaylastiracagini diisiiniirken
bir kismi da kisinin bir konuyu 6grenmeye karsi ilgisi, 68renme istegi ve motivasyonu varsa o konuyu
6grenmeye ¢abalayacagini ve bunun sonucunda daha kolay 6grenecegini diisinmektedirler. Bu sonuca
gore 6gretmen adaylarinin, 6grenmenin ¢abaya bagli olduguna inang ile ilgili diistinceleri daha gelismis
diizeydedir. Bu durum literatiirdeki diger ¢calismalarin ¢cogunlugu ile paralellik arz etmektedir (Aypay,
2011; Belet & Giiven, 2011; Cam, 2015; Deryakulu & Biyiikéztiirk, 2002; Deryakulu, 2004). Ornegin,
Aypay (2011), 6gretmen adaylarinin 6grenmede c¢abanin 6nemli oldugunu disiinme egiliminde
olduklarini, 6grenmede bilgi edinme slrecinin 6nemli olduguna ve uzman bilgisinin sorgulanmasi
gerektigine inanma egilimi gosterdikleri, yetenegin dogustan gelip gelmedigi ya da sabit mi degisken mi
oldugu, bilginin sabit ve kesin olup olmadigl konusunda kararsiz olduklarini tespit etmistir. Arastirmada
“Ogrenme yetenegi dogustandir” boyutu sinif seviyelerine gére incelendiginde, birinci siniflar (st
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siniflara gére daha az gelismis inanca sahip olsa da hemen hemen bitlin sinif diizeylerinde gelismis
inanglara sahip oldugu gorilmustir. Ayrica, birinci siniflar diger sinif seviyelerinden daha yiiksek oranda
dogustan gelen yetenegin caba ile gelisecegine inanmaktadirlar. Alan yazin incelendiginde, bu
arastirmanin aksine sinif diizeyi arttikga 6grenmenin ¢abaya mi yetenege mi bagh oldugu ile ilgili
inanglarda degisiklik olmadigini yani sinif diizeyinin “Ogrenme yetenegi dogustandir” boyutu ile ilgili
gelismislik diizeyini etkilemedigini belirten galismalar mevcuttur (Biger, Er & Ozel, 2013; Meral & Colak,
2009; Yesilyurt, 2013). “Ogrenme yetenegi dogustandir” boyutu ile ilgili sinif diizeyine gére degisiklik
tespit edilmeyen arastirmalarin aksine bazi g¢alismalarda bu arastirma ile uyumlu olarak sinif diizeyi
arttikca epistemolojik inanglarin gelistigini belirtmistir (Onen; 2011). Ayrica, bazi arastirmalarda
O0gretmen adaylarinin bilgi ile ilgili inanglarin sinif diizeyi arttikca gelistigini ancak 6grenme ile ilgili
inanglarinda bir degisiklik olmadigini tespit etmislerdir (Belet & Giliven, 2011; Eroglu & Giiven, 2006).
Alan yazindaki diger arastirmalar genel olarak bu arastirmada oldugu gibi sinif diizeyi arttikga “Ogrenme
yetenegi dogustandir” boyutu ile ilgili 6grencilerin/6gretmen adaylarinin daha gelismis inanglara sahip
olduklarini belirtmektedir (Balantekin, 2013; Schommer, 1990).

“Ogrenme yetenegi dogustandir” boyutu cinsiyet agisindan incelendiginde (Tablo 4), “Cabalamadan
hicbir sey olmaz” gorisiiniin kiz ve erkeklerde yaklasik olarak ayni oranlara sahip oldugu belirlenmistir.
Arastirmada, “Dogustan gelen yetenek ancak ¢aba ile gelisir” dislincesine erkek 6gretmen adaylarinin
kizlara gore daha fazla oranda inandiklari ortaya ¢ikmistir.Alan yazinda ise 6grenmenin ¢abaya bagl
oldugu ile ilgili olarak, kizlarin daha gelismis inanglara sahip oldugunun belirlendigi ¢alismalar dikkat
cekmektedir (Bicer, Er & Ozel, 2013; Deryakulu & Biyiikdztiirk, 2005; Onen, 2011).

“Basit bilgi” boyutuile ilgili olarak (Tablo 5), 6grencilerin kelimelerin yer aldigi cimleye anlamlarinin
degisecegini ve insanlarin deneyimlerine gore kelimelere farkli anlamlar yiklediklerini distndukleri
belirlenmistir. Basit bilgi boyutuyla ilgili olarak “Fendeki problemlerin tek bir dogru cevaba sahip olmas!”,
Ogrencilerin biylk bir cogunlugu tek bir dogru cevabin olmayacagini belirtirken Fen Bilgisi Egitimi
ogrencilerinin disinda diger béliimlerde yer alan 6grencilerin bir kismi tek bir dogru cevabin olacagini
belirtmislerdir. Bilginin basitligi ile ilgili 6gretmen adaylarindan Fizik, Kimya ve Biyoloji alanlari arasinda
bir kiyaslama yapilmasinin istendigi bir calismada, 6grencilerin Biyolojideki kelimelerin tek bir anlami
varken Kimya ve Fizikteki kelimelerin birden fazla anlama sahip olduklarini disiindikleri ayrica Biyoloji,
Fizik ve Kimyada problem ¢6zme ile ilgili ayni gorisi benimsedikleri belirlenmistir (Topgu, 2013).

Calismanin bulgularina goére, Fendeki problemlerin tek bir dogru cevaba sahip olmadigini dislinen
dgrenciler bu durumu agiklamaya yénelik ic neden sunmuslardir (Tablo 5). Ogrenciler yenilenen
teknoloji ve yeni bilimsel arastirmalar isiginda bilgilerin zamanla degisecegine, Fendeki problemlere bilim
adamlarinin farkh bilgi birikimi ve deneyimleri sonucunda farkli bakis agilariyla yaklasmalari ve fen
bilimlerindeki problemlerin fizik, kimya, biyoloji ve matematik gibi bircok bilimin katkisiyla ¢ozllebilecegi
icin tek bir dogru cevabin olmayacagini belirtmislerdir. Tek bir dogru cevabin olduguna inanan 6grenciler
ise bu durumla ilgili iki neden sunmuslardir. Ogrencilerden Fen Bilgisi, ilkdgretim Matematik ve
Matematik egitimi bolim 6grencileri bilimsel bilgilerin bilimsel yargilara gore ispatlandigini, ispatlanmis
bilgilerin degismeyecegini Fizik ve Kimya bolimi 6grencileri bilgilerin degismesinin alana bagli oldugunu
belirtmislerdir. Bilgiler zaten ispatlandigi icin farkh bir cevabinin olmayacagina dair inanca Matematik ve
ilkdgretim Matematik 6gretmen adaylarinin daha fazla sahip olduklari gériilmistir. Ozellikle Matematik
alanindaki 6gretmen adaylarinin bu sekilde disiinmeleri derslerinde siirekli ispata dayali ¢ikarimlar
yapmalarinin bir sonucu olabilir. Ogrencilerin hepsi sayisal ve formiile dayali olmasi nedeniyle Fen
bilimlerindeki bilgilerin degismeyecegini dislintrken, bir kismi Sosyal Bilimlerdeki bilgilerin yoruma
dayal olmasi nedeniyle degisecegini, bir kismi ise tarih gibi gecmiste yasanmis bitmis olaylara dayal
bilgilerin degismeyecegini ifade etmislerdir.Bu konuda yapilan diger ¢alismalarda da 6grencilerin Fen ve
Sosyal alanlardaki problemlerin Matematik ve Din alanlarina goére c¢oklu g¢éziimlerinin oldugunu
distndikleri belirlenmistir (Chai et al., 2006; Topgu, 2011; 2013). Alanyazindaki ¢alismalar goz déniinde
bulunduruldugunda, 6grencilerin tek bir dogrunun var oldugu ile ilgili gelismemis inanglara sahip
olmalari, her ne kadar programlar yapilandirmaci yaklasima gore hazirlanmis olsa da uygulamada
derslerin ¢ogunlukla geleneksel 6gretim yontemleri ile islenmesi, 6grencilerin pasif bir konumda,
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ogretmenin soyledigi bilgileri, ©6n bilgi ve deneyimlerini kullanmadan, farkli bakis agcilarini
degerlendirmeden kabul etmelerinin bir sonucu olabilir. Bu durumda 6gretimin 6grenci merkezli
olmasini saglayarak o6grencilerin kiguk gruplar halinde isbirligine dayal caligmalari ve 6grenme
gorevlerini kendilerinin gergeklestirmesini saglamalari uygun olabilir. Ancak bu sekilde 6grenci 6nce
kendi bilgi birikimi, deneyimleri ve kisilik ozellikleri ile 6grenme goérevini kendi bakis agisina gore
degerlendirir, arkadaslariyla goris birligi ve tartisma olanagi bulur ve 6grenilecek mutlak bir dogrunun
kabull yerine, ¢coklu ve gegici dogrularin var oldugunu gorebilir (Deryakulu, 2004). Aksi takdirde, tek bir
dogrunun var oldugu inanci ile ilgili gelismemis epistemolojik inanglara sahip olanlar karmasik
problemlere tek bir yanit verme, diger kisilerin diistincelerini benimseme tavri iginde olacaktir (Aksan &
Sézer, 2007). Bunun yaninda, Ongen’in (2003) belirttigi gibi, 6gretmen adaylarinin tek bir dogrunun var
olduguna inang ile ilgili gelismemis inanglara sahip olmalarinin bir diger nedeni 6gretim elemanlarinin
ogrenciler tarafindan tek otorite figliri olarak gorilmesi ve mutlak bir dogru yanitla tepki verme seklinde
diizenlenen sinav sistemleri olabilir. Ogrencilerin epistemolojik inanglarinin gelismesi icin dgrencilerin
epistemolojik inanglarini merkeze alan 6gretim yontemlerinin kullanilmasi gerekir (Sandoval & Cam,
2011). Bu anlamda, ozellikle 6gretmen adaylari acisindan disunildigiinde 6gretmen egitimi
programlarinin 6grencilerin epistemolojik inanglarina odaklanmasi gerekir (Cam, 2015; Vinolainen et al.,
2014). Ogretmen adaylari egitim hayatlari boyunca epistemolojik inanclarini merkeze alan &gretim
yontemlerinin oldugu derslere katildiklarinda kendileri de 6gretmen olduklarinda epistemolojik
inanglarin 6neminin farkina vararak 6gretim uygulamalarini ona gore diizenleyeceklerdir. “Bilgi basittir”
boyutu ile ilgili veriler sinif dizeyi bakimindan incelendiginde, 6gretmen adaylarinin bilginin
degiskenligine olan inanglarinin Gst sinif diizeylerine c¢ikildikga artmakta oldugu belirlenmistir.Yani
gorismeye katilan 6gretmen adaylari sinif diizeyi arttikca, problemlerin tek bir dogru cevabi olmadigina
inanmaktadirlar. Bu durum, arastirmaya katilan 6gretmen adaylarinin sinif seviyesi arttik¢a daha gelismis
inanglara sahip olduklarini géstermektedir. Birinci ve ikinci siniflarda, problemlerin tek bir dogru cevabi
oldugu inanci ise daha yuksek orandadir. Genel olarak sinif seviyesi dustiikge 6§retmen adaylarinin “Bilgi
basittir” boyutu ile ilgili olarak Ust siniflara gére daha az gelismis inanglara sahip oldugu belirlenmistir
(Tablo 6). Bu durum, Sadi¢ vd. (2012) calismalarinda da goriilmektedir. “Bilgi basittir” boyutu ile ilgili
bulgular cinsiyete gore incelendiginde, erkek 6gretmen adaylar kiz adaylara gére daha yiksek oranda
bilginin zamanla degisecegine inanmaktadirlar.Ayrica, erkek 6gretmen adaylari kiz adaylara goére daha
ylksek oranda problemlerin tek bir dogru cevabi olmadigini diisiinmektedirler (Tablo 7). Bu boyutla ilgili
olarak erkek 6gretmen adaylarinin kiz 6gretmen adaylarina gore problemlerin tek bir dogru cevabi olup
olmamasi ile ilgili daha gelismis inanglara sahip olduklari tespit edilmistir. Ancak, alan yazinda bazi
arastirmalarda kizlarin bilgi ile ilgili daha gelismis inanglara sahip olduklari belirlenmistir (Kurt, 2009;
Sadi¢ et al., 2012; Topgu & Yilmaz-Tlzlin, 2009).

“Ogrenme hemen gerceklesir” boyutu ile ilgili olarak (Tablo 8), 6grenme siirecinin bilgi
yapilandirmada hizli veya yavas olmasiyla ilgili 6grencilerin goérisleri 6grenmenin c¢aba gostererek
gerceklesecegi inanclarini destekler nitelikte oldugu ortaya ¢ikmistir. Ogrencilerin biiyiik bir cogunlugu
o6grenme slirecinde bilgi yapilandirmanin yavas bir siire¢ oldugunu bir kismi ise bu siirecin kisiye gore
degisebilecegini belirtmislerdir. Ogrenme siirecinde bilgi yapilandirmanin yavas oldugunu diisiinen
ogrencilerin blylk bir ¢ogunlugunun bilgiyi yapilandirmak icin bilgiler arasinda anlamli iliskiler
kurulmasinin zaman alici oldugunu belirttikleri gorGlmustir. Diger 6grencilerin bilgilerin ancak belli bir
asamalilik iliskisine yapilandirilmasi gerektigini, pekistirme ve tekrarlamanin ve kisinin nasil 6grendigini
dgrenmesinin zaman alici oldugunu disiindiikleri belirlenmistir. Ogrenciler bilgi yapilandirmanin kisiye
gore degisebilecegi ile ilgili olarak, kisinin konuyla ilgili onbilgi, ilgi ve ihtiyacinin konuyu 6grenme
sirecini etkileyecegini ifade etmislerdir. Goruldigu gibi, 6grenciler bu boyutla ilgili gelismis inanglara
sahip olup 6grenme siirecini bireysellestirmislerdir. Clinkii 6grenciler bilgi hakkinda kendi anlayislarini
olustururlar (Schunk, 2009), bilgi insanlara disaridan empoze edilmeyip bireylerin 6grenme
deneyimlerine bagh olarak gelisir. Topgu (2011) benzer bir sonug ile 6gretmen adaylarinin 6grenmenin
cabuk degil asamali, karmasik bir sire¢ oldugunu ve hizli 6grenmenin ezberleme oldugunu
distnduklerini belirlemistir. Ko¢ ve Memduhoglu (2017) Fen bilgisi ve Fizik 6gretmen adaylariyla
gerceklestirdigi karma calismasinda, 6gretmen adaylarinin nicel sonuglarda 6grenmenin hemen
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gerceklestigine dair gelismemis inanclara sahip iken nitel sonuglarda 6grenmenin birikimli ve kademeli
bir siire¢ oldugunu dusiindiklerini belirlemislerdir.Bu boyutla ilgili Fen bilgisi ve Kimya bolimu
ogrencilerinin kisinin nasil 6grendigini 6grenmesinin 6nemini vurgulamalari ve 6grenme sirecinin kisinin
bunu 6grenmesinden etkilenecegini belirtmeleri dikkate degerdir. Clinkl bir 68rencinin kendi disiinme
sireci Uzerine duslinmesi kolaylastirildiginda bu 6grenci daha olgunlasmis epistemolojik inanglar
gelistirebilir (Wyne, 2007; akt: Basbay, 2013). Bireyin disiinme esnasinda nasil diistindigini diisinmesi,
sorun ¢bzme asamasinda tim olasiliklar géz 6ninde bulundurup bulundurmadigini kontrol etmesi,
diisinme ve 6grenme sirecinde glgli ve gligsiiz oldugu yanlarinin farkinda olmasi, kendini izlemesi, 6z
degerlendirme yapmasi, bilististi 6zelliklere yliksek diizeyde sahip oldugunu gostermektedir.Bilisustd,
bireye kendi diisinme sireci ile ilgili icgori kazandirmakta ve bagimsiz 6grenmeyi tesvik etmektedir
(Sapanci, 2012). Bu anlamda, 6gretmen adaylarinin bilis Ustlu o6zelliklere sahip olmasi gelecegin
ogretmenleri olacaklari dustnildiginde c¢ok onemlidir. Clinkd O6gretmenlerin bilisistl aktiviteleri,
6grenme slrecini planlamalari ve sectikleri stratejiler 6grencilerin epistemolojik inanglarini etkiler (Chan,
2004). “Ogrenme hemen gergeklesir” boyutu sinif diizeylerine gore incelendiginde besinci siniflarin hepsi
6grenmenin yavas gelistigine inandiklari belirlenmistir (Tablo 9). Genel olarak, sinif diizeyi arttik¢a
dgrenmenin zaman alacagi gériisii agir basmaktadir. Buna gore “Ogrenme hemen gergeklesir” boyutu ile
ilgili olarak, sinif diizeyi arttikga 6gretmen adaylarinin daha gelismis inanglara sahip olduklari
goriilmektedir. “Ogrenme hemen gerceklesir’ boyutu cinsiyet agisindan incelendiginde, kiz ve erkek
O0gretmen adaylarinin 6grenme siirecinin hizi ile ilgili inanglari arasinda farkliligin olmadig belirlenmistir
(Tablo 10). Oysa, alan yazinda genellikle kizlarin erkeklere gére daha gelismis inanglara sahip olduklari
belirlenmistir (Belet & Gliven, 2011).

“Bilgi kesindir” boyutu ile ilgili olarak (Tablo 11), 6grencilerin blyik bir ¢ogunlugunun bilginin
kesinlikle degisecegini bir kisminin bilginin degismeyecegini bir kisminin bilginin alanina goére
degisecegini dusiindikleri belirlenmistir. Ogrenciler bilimin ve teknolojinin gelismesiyle, insanlarin
diinyay! ve bilgiyi yorumlayisinin degismesiyle bilginin kesinlikle degisecegini vurgulamiglardir. Fizik,
Kimya ve Matematik boliminde 6grenim goren bazi 6grencilerin bilginin kesinlikle degismeyecegini
bilginin kaynaginin ve bilgiye ulasma yollarinin degisecegini dusiundikleri belirlenmistir. Basit bilgi
boyutunda ortaya ¢iktigi gibi, Fen Bilgisi, ilkdgretim Matematik ve Kimya béliimiinde 6grenim géren bazi
ogrenciler bilginin kesinliginin bilginin ait oldugu alana bagh oldugunu ifade etmislerdir. Bu gorisi
paylasan 06grencilerin aciklamalarinda birbiriyle farkh acgiklamalar yaptiklari gorilmistir. Kimya
boéliminde 68renim goren 6grenciler sosyal bilimlerde bilginin degismeyecegini dislinirken, Fen Bilgisi
boliminde 6grenim gdren 6gren 6grencilerin tam tersi bir sekilde Sosyal bilimlerdeki bilgilerin degisip
Fen bilimlerinde bilgilerin degismeyecegini diisinmiislerdir. ilkégretim Matematik Egitimi bélimiinde
6grenim goren 6grenciler ise dini bilgiler disindaki tiim bilgilerin degisecegini distindiigu belirlenmistir.
Fen bilgisi 6grencilerinin Fen bilimlerini sadece formile dayal bir alan olarak gérmesi bu alandaki
bilginin degismeyecegini disinmelerine, Sosyal bilimlerde de yeni belgelerin bulunabilecegi seklinde
gorusleri bilgilerin degisebilecegini diistinmelerine neden olmustur. Kimya 6grencileri Sosyal bilimlerde
bilgilerin degismemesinin nedenini bu alandaki bilgilerin ge¢miste yasanmis bitmis olaylar olmasina
baglarken ilkdgretim Matematik Egitimi dgrencilerinin dini bilgilerin degismemesini kaynaginin insana
bagh olmamasi seklinde ifade etmislerdir.Alanyazinda, bu sonuglarla ilgili benzer sonuglara
rastlanmaktadir (Topgu, 2011; 2013). Topgu (2011), Ogrencilerin dini bilgilerin degismeyecegini
dustnduklerini belirleyerek bu durumu Tirk toplumunun biylik bir cogunlugunun Misliiman olmasina
ve dini duslincelerin 68rencilerin epistemolojik inanclarini etkilemesine baglamistir. Topcu’nun (2013)
epistemolojik inanglarin disipline gore farkliliklarini arastirdigi ¢calismasinda, 6gretmen adaylarinin Fizik,
Kimya, Biyoloji alanlarindaki bilgiyi kiyasladiklarinda katilimcilarin hepsinin fizikteki bilginin kimya ve
biyolojideki bilgiye gére daha kesin oldugunu, kimyadaki bilginin de biyolojideki bilgiye gore daha kesin
oldugunu disiindiikleri ortaya ¢ikmistir. Ogretmen adaylarinin biyolojideki bilginin gecici olmasini bu
alanin yeni bilgi veya gelismelere (gen klonlama gibi) acgik olmasina bagladiklarini belirlemistir.Bunun
yaninda, Jehng vd. (1993), calistiklari alanlara gore oOgrencilerin bilginin kesinligi ile ilgili inanclari
hakkinda bir sonuca ulasmislardir. Arastirmacilar sosyal bilimler, resim ve beseri bilimler gibi alanlarda
6grenim goren 6grencilerin miihendislik ve is gibi alanlarda calisan 6grencilere gore bilginin kesin
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olmadigina, 6grenmenin dizenli bir sire¢ olmadigina daha ¢ok inandiklari ve bu 6grencilerin bagimsiz
muhakeme yeteneklerine daha g¢ok guvendiklerini belirlemislerdir. Arastirmacilar bu durumu
muhendislik, fen ve is derslerinde bilginin yapisinin sistemik ve sinirli oldugunu bu nedenle 6grencilerin
bilginin dogasinin kesin ve problem ¢ozlimlerine belirli bir zaman diliminde ulagilabilecegini dislinmeye
meyilli olduklarina baglamislardir. "Bilgi kesindir" boyutunun sinif diizeyine gore olan bulgularina
bakildiginda, 6gretmen adaylarinin sinif diizeyi arttikga bilginin kesinlikle degisecegi inanglarinin arttigi
belirlenmistir(Tablo 12). Alt siniflarda birinci sinif 6gretmen adaylarinin diger sinif dlizeylerine gére daha
ylksek oranda bilginin degismeyecegine inandiklar tespit edilmistir. Arastirmada sinif diizeyi arttik¢a
O0gretmen adaylarinin bilginin degiskenligi ile ilgili daha gelismis inanglara sahip olduklari bulunmustur.
Ulasilan sonug alanyazindaki bazi galismalarla uyumludur (Balantekin, 2013; Rodriguez & Cano, 2007).
“Bilgi kesindir" boyutu cinsiyete gore incelendiginde ise erkek 6gretmen adaylarinin kiz adaylara gore
bilginin degiskenligine daha yliksek oranda inandiklari gorGlmustir (Tablo 13). Ayrica, kiz 6g8retmen
adaylar daha yiliksek oranda bilginin kesinlikle degismeyecegine inanmaktadirlar. Bu sonuglar erkek
o6gretmen adaylarinin bilginin kesinligi ile ilgili daha gelismis inanclara sahip olduklarini géstermektedir.
Arastirmanin bu sonucu da alanyazindaki diger arastirmalardan farkhlik géstermektedir. Alanyazinda
genellikle kizlarin bilgi ile ilgili daha gelismis inanglara sahip olduklari ile ilgili sonuglar mevcuttur
(Balantekin, 2013; Kurt, 2009).

Oneriler

e Epistemolojik inanglar, 6grenme ve &gretim ortamlarinda 6nemli bir rol oynamakta ve farkli
degiskenlere gore farklihk gostermektedir. Bu nedenle, sonraki ¢alismalar epistemolojik inanglarin
ogrencilerin 6grenme yaklasimlarini ve 6grenme ve 6gretim ortamlarindaki yansitici disinme
seviyelerini nasil etkiledigine odaklanabilirler.

Bu arastirma sayisal agirlikli bolimlerde yeralan 6gretmen adaylariyla gergeklestirildiginden sosyal ve
sayisal bolimlerde yer alan 6gretmen adaylarinin epistemolojik inanglarini karsilastiran g¢alismalar
yapilarak alan bazinda epistemolojik inanglarin degiskenligi arastirilabilir.

Ogretmen adaylarinin epistemolojik inanglarinin gelisimi egitim programlari ve egiticilerine de
baghdir (Chan, 2004). Ogretmen egitimi programlarinin &grencilerin epistemolojik inanglarina
odaklanmasi gerekir (Viholainen, Asikainen & Hirvonen, 2014). Bu anlamda hem egitim
programlarinin dizenlenmesi hem de 6greticilerin derslerini bu inanglarin gelisimini saglayacak
o6grenme ve O0gretme stratejileriyle gerceklestirmeleri onerilebilir. Ayrica 6gretmen adaylarinin bilgi
felsefesi ve bilgiye ulasma yollarini 6grenebilecekleri bilim tarihi ve bilim dogasina yonelik derslere
ozellikle 6nem gosterilerek gergeklestiriimesi 6gretmen adaylarinin epistemolojik inanglarinin
gelismesini saglayabilir.

Ogretmenlerin epistemolojik inanclarinin sinif icindeki egitim ve dgretim etkinliklerini biiyiik oranda
etkiledigi disunuldiginde o6gretmenlerin epistemolojik inanglarinin 6grencilerin epistemolojik
inanglari Gzerine etkisi boylamsal calismalar yapilarak arastirilabilir. Boylece hem 6gretmenlerin
ogrencilerin epistemolojik inanglari Gzerindeki etkisi hem de 6gretmenlerin siniflarindaki 6grenme ve
ogretme ortamlari hakkinda bilgiler elde edilebilir. Bu bilgiler 1s18inda, 6grencilerin epistemolojik
inanclarinin gelistirilmesi yonelik 6grenme ortamlari diizenlenebilir ve iyilestirilebilir.
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