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ABSTRACT

INVESTIGATION OF PRE SERVICE SCIENCE TEACHERS PERCEPTIONS
RELATED TO PEDAGOGICAL KNOWLEDGE AND PEDAGOGICAL
CONTENT KNOWLEDGE

GULER, Fulden
M.S., Department of Educational Sciences
Supervisor  : Prof. Dr. Meral AKSU

September 2015, 131 pages

The purpose of the present study was to investigate the pre service science teachers’
perceptions related to science teaching. Within this scope, participants’ perceptions
related to their pedagogical knowledge (PK) and pedagogical content knowledge
(PCK) were examined. Furthermore, it was aimed to investigate the effect of gender
and level of achievement on participants’ perceptions regarding PK and PCK. 176
fourth year pre service science teachers from three state universities of Ankara
participated in the study. The design of the study was planned as survey and two
questionnaires were administered to the participants in order to collect data. Data
obtained from the questionnaires were analyzed by using both descriptive and

inferential statistics.

The results of the study revealed that pre service science teachers perceived

themselves as competent in terms of both PK and PCK. When components of PK



were examined, participants’ perceptions were high regarding classroom
management, learners and learning, lesson planning and assessment. With respect to
components of PCK, participants perceived that they had high level knowledge of
science instructional strategies, knowledge of science learners, knowledge of science
misconceptions, knowledge of science curriculum and knowledge of science
assessment. Moreover, no significant difference was found between female and male
participants’ perceptions pertinent to PK and PCK. It was also observed that level of
achievement did not make any difference on pre service science teachers’

perceptions related to PK and PCK.

Keywords: Pre service science teacher education, science teaching, pedagogical

knowledge, pedagogical content knowledge



0z

FEN BILGiSI OGRETMEN ADAYLARININ PEDAGOJIK BILGILERINE
VE PEDAGOJIK ALAN BILGILERINE ILISKIN ALGILARININ
INCELENMESI

GULER, Fulden
Yiiksek Lisans, Egitim Bilimleri Bolimii

Tez Y Oneticisi : Prof. Dr. Meral AKSU

Eylil 2015, 131 sayfa

Bu calismanin amaci fen bilgisi 6gretmen adaylarinin fen 6gretimine iligkin algilarim
incelemektir. Bu kapsamda katilimcilarin sahip olduklari pedagojik bilgilerine (PB)
ve pedagojik alan bilgilerine (PAB) iliskin algilar1 arastirilmistir. Ayrica bu
calismada fen bilgisi 6gretmen adaylarinin cinsiyet ve akademik basari durumlarmin
PB’lerine ve PAB’larina iligkin algilarina etkisini incelemek amaglanmistir.
Calismaya Ankara’da bulunan ii¢ devlet iiniversitesinden 176 dordiincii simif fen
bilgisi 6gretmen adayi katilmistir. Calisma tarama deseni olarak planlanmistir ve veri
toplama amaciyla katilimcilara iki anket uygulanmistir. Anketlerden elde edilen

verilerin analizi betimsel ve ¢ikarimsal istatistik kullanilarak yapilmistir.

Vi



Calismanin sonuglarina gore fen bilgisi 6gretmen adaylar1 PB ve PAB konusunda
kendilerini  yeterli olarak algilamiglardir. PB’nin bilesenleri incelendiginde
katilimeilar sinif yonetimi, 6grenme ve Ogrenci, ders planlama ve degerlendirme
konularindaki bilgilerini yeterli bulmuslardir. PAB’in bilesenleri (fen &6gretim
stratejileri bilgisi, 6grencilerin feni anlamalarina yonelik bilgi, fen programi bilgisi,
Ogrencilerin kavram yanilgilarina iliskin bilgi ve fen 6gretiminin degerlendirilmesi
bilgisi) ele alindiginda, benzer sekilde katilimcilarin bu bilesenlerde de algilari
yiiksektir. Ayrica, kadin ve erkek katilimcilarin PB ve PAB’a yonelik algilarinin
arasinda anlamli bir farklilik bulunamamistir. Akademik bagart durumlarinin da fen
bilgisi Ogretmen adaylarinin PB ve PAB konusundaki algilarinda bir fark

yaratmadig1 gézlemlenmistir.

Anahtar Kelimeler: Fen bilgisi 6gretmen egitimi, fen 6gretimi, pedagojik bilgi,
pedagojik alan bilgisi
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CHAPTER |

INTRODUCTION

1.1. Background to the Study

In the developing world, scientific and techonological innovations has grown rapidly
and people in the society need to apply and extend innovations. Therefore, it is
inevitable to teach science according to the needs of 21% century skills and people
should have adequate knowledge related to science and technology in order to follow
these innovations (Organization for Economic Co-operation and Development
[OEDC], 2009). Science education has a key role in order to encourage elementary
school students’ to be involved in scientific and technological world and in many
countries it has been recognized that there is a growing demand for scientifically
literate people (ICSU, 2011). Scientific literacy has used as an important goal of
science education (American Association for the Advancement of Science [AAAS],
1993). According to Laugksch (2000), having high level of scientific literacy have
benefits both for nations and for individuals. Nelson (1999) noted that “without a
science-literate population, the outlook for a better world is not promising” (p.14).
Similarly with the international literature, scientific literacy is given importance in
Turkish curriculum and Ministry of National Education (MoNE) in Turkey described
the vision of elementary science curriculum as “raising all the students as
scientifically literate persons” (2013a, p.1). Moreover, since scientific literacy is
crucial for science education, it is needed to understand the characteristics of
scientifically literate person. National Research Council (NRC) indicated the
characteristic of scientifically literate person as “person can ask, find, or determine
answers to questions derived from curiosity about everyday experience ... can
identify scientific issues underlying national and local decisions and express

positions that are scientifically and technologically informed” (1996, p. 22).



There are some international studies that evaluate education systems and make
comparison between countries and Turkey usually get some disappointing results
from these studies. One of these studies, PISA (Program for International Student
Assessment), has applied paper based tests to 15 years old students and assessed
them in terms of science, mathematics and reading every three years since 2003.
Results from science tests revealed that despite the fact that Turkish students’ have
improved their scores in mathematics and science, they are still not able to reach
OECD average (OECD, 2013). Another international comprehensive study named
TIMMS (Trends in International Mathematics and Science Study) is held every four
years and assesses 4" and 8" grade students’ achievement in science and
mathematics. Results on science for both grades indicated that Turkish students’
performance were below the average (TIMSS, 2011). In addition to the PISA and
TIMSS results, in exams that provide transition from elementary schools to the high
schools in Turkey, elementary school students generally have low level of
achievement in science. To illustrate, according to the results of the SBS (High Scool
Entrance Exam) exam held in 2012, Turkish elementary school students’ overall
mean value for questions in the science exam was 6.22 out of 20 (MEB, 2013b).
Hence, it is seen that Turkish elementary school students achievemet level in science
was low both in international and national assessments. Furthermore, Biiylikoztiirk,
Cakan, Tan and Atar (2014a) mentioned in TIMMS national report that the scores of
4™ grade students who attended TIMSS in Turkey, differ by whether their teachers
who graduated from faculty of education or not. The scores of students whose
teachers graduated from faculties of education were better than the other students.
Therefore, since the teacher has influence on students’ achievement, teacher

education gains importance (OECD, 2011).

The role of teachers has great influence on student learning (Darling-Hammond,
2000; McKenzie, Santiago, Sliwka & Hiroyuki, 2005) and therefore research studies
regarding teacher knowledge are important (Aydin, 2012). For more than 50 years,
science teacher knowledge has been the focus of research and studied in different
ways by many researchers (Abell, 2007; Bruce, 1971; Cochran-Smith & Lytle, 1993;
Reynolds, 1989). In 1986, Shulman introduced a teacher knowledge model including



three domains: pedagogical content knowledge (PCK), curricular knowledge and
content knowledge. One year later, Shulman (1987) added general pedagogical
knowledge (GPK), knowledge of educational context, knowledge of learners and
their characteristics, knowledge of educational ends, purposes and values and their
philosophical and historical grounds as other categories of teacher knowledge. After
Shulman, other researchers proposed different models of teacher knowledge (Abell,
2007; Cochran, King, & DeRuiter, 1991; Magnusson, Krajcik, & Borko, 1999).
Moreover, based on Shulman’s work, they introduced some new components of PCK
like orientations to teaching science, knowledge of assessments etc. In this study,
Abell’s (2007) science teacher knowledge model is used as a framework which was
given in detail in the following section. In this model teacher knowledge includes
four different domains namely; pedagogical content knowledge, pedagogical
knowledge, subject matter knowledge and knowledge of context in this model. Both
PK and PCK are investigated with respect to how pre service science teachers

perceive them in the current study.

Pedagogical content knowledge (PCK) refers to “blending of content and pedagogy
into an understanding of how particular topics, problems, or issues are organized,
represented, and adapted to the diverse interest and abilities of learners and presented
for instruction” and “It is the category most likely to distinguish the understanding
of the content specialist from the pedagogue” (Shulman, 1987, p.8). Moreover,
specifically for science education, National Research Council (1996) described PCK
as “special understandings and abilities that integrate teachers’ knowledge of science,
content, curriculum, learning, teaching and the students” (p.62). It is the knowledge
specific to teachers and distinguish them from biologists, chemists etc. To illustrate,
a scientist does not have to deal with how to teach the subject whereas teachers need
to use their PCK in order make the subject accessible to learners with the help of
analogies, illustrations and so on (Yigit, 2009). There are different PCK models in
the literature which is given in detail in the next chapter. Four components of PCK
are included in the current study as follows: knowledge of science instructional
strategies, knowledge of science assessment, knowledge of science curriculum and

knowledge of science learners.



Ball (2000) mentioned that teachers have problems in integrating their knowledge of
content and PK and thus PCK is a crucial construct since it combines content and
pedagogy (Anderson & Mitchener, 1994). Pre service science teachers are
anticipated to combine the knowledge gained from content and pedagogy courses
with the help of practicing experiences in real classrooms especially in their final
years of education. Furthermore, teachers need to have knowledge in terms of which
subject they teach but this might not be adequate while teaching; the fundamental
point is to make the subject comprehensible to the students (Ball, Thames & Phelps,
2008). Similarly, Kind (2009) stated that teacher with strong SMK is not enough to
teach. It means that having sufficient knowledge in a particular science topic does

not imply teachers could make the topic understandable for students.

As Friedrichsen (2008) points out instead of introducing new concepts for
investigating science teacher knowledge, PCK and its components should be used in
practice and in studies. There are many studies in the literature looking at pre service
teachers’ PCK from different perspectives. Some of them concentrate on the
development of PCK (Adadan & Oner, 2014; Brown, Girotto Junior & Fernandez,
2013; Friedrichsen & Abell, 2013; Hume & Berry, 2011; Nilsson & Loughran, 2012)
while others focus on the nature of the components of PCK (Aydin, Demirdégen,
Akin, Uzuntiryaki-Kondakci & Tarkin, 2015; Kaya, 2009) and the relationship
between SMK and PCK (Canbazoglu, Demirelli & Kavak, 2010; Ding & Leung,
2014; Usak, 2005). Additionally, PCK studies have mostly been performed with pre
service teachers and the number of studies which include teaching assistants or
teacher educators PCK is limited (Aydin & Boz, 2012).

There are some challenges that researchers encountered when studying PCK. Aydin
and Boz (2012) specified that PCK is not a simple construct and in order to have a
comprehensive understanding of PCK, longitudinal studies should be preferred. They
also stated that it is difficult to make distinctions between PCK components.
Moreover, Ball, Thames and Phelps (2008) indicated that “what is meant by
pedagogical content knowledge is underspecified; the term has lacked definition and

empirical foundation, limiting its usefulness” (p.389). Abell (2008) mentioned two



main challenges when studying science teachers’ PCK. She indicated that the
relationship between PCK and student learning is still not clear and studies are
carried out with smaller samples. In addition, Baxter and Lederman (1999) point out
one of the main challenges is that difficulties in observing PCK since it is an internal
construct, it cannot be directly observed. He further discuss that qualitative studies
related to PCK are long-term studies and analyzing the data is difficult for the
researcher and it takes long time. To sum up, PCK is a useful framework and has
been used by many researchers but because of the above mentioned reasons, there

are some challenges that researchers face when studying PCK.

Pedagogical knowledge (PK) is the other domain of teacher knowledge included in
the present study. Shulman (1987) described it “general pedagogical knowledge,
with special reference to those broad principles and strategies of classroom
management and organization that appear to transcend subject matter” (p. 8).
According to Abell (2007) it includes knowledge of instructional principles,
classroom management, learners and learning, educational aims which are generic
knowledge, in other words, PK is not specific to any subject. This means that all pre
service teachers from different departments of education faculties such as computer
education and instructional technologies, Turkish language teaching so forth should
have this type of knowledge. Morine-Dershimer and Kent (1999) indicated that PK is
essential for teaching the content effectively and pre service science teachers should
have knowledge related to classroom management techniques, managing students
with different needs, using a variety of instructional strategies. Pre service teachers
need to develop their PK in order to handle difficult classroom situations, understand
how students learn and how to support student learning, increase students’ attention
to the learning and stimulate their thinking while teaching the subject. According to
Koehler and Mishra (2009) “a teacher with deep PK understands how students
construct knowledge and acquire skills and how they develop habits of mind and
positive dispositions toward learning” (p. 64). Furthermore, since the ability of the
effective teaching depends upon teachers’ perceptions of their PK (Choy, Lim,
Chong & Wong, 2012), understanding pre service teachers’ perceptions regarding

PK is crucial.



Although PK is described similarly in different studies (Garrahy, Cothran & Kulinna,
2005; Koehler & Mishra, 2009; Shulman, 1987) there are some differences in the
definition of components of GPK (Voss, Kunter & Baumert, 2011). To illustrate,
Voss, Kunter and Baumert (2011) accepted classroom assessment, classroom
management, teaching methods and learning process and individual characteristics as
components of GPK whereas Wong, Chong, Choy and Lim (2012) preferred to use
classroom management, student learning, instructional support, lesson planning,
accommodating diversity, and care and concern as components of GPK in their
study. On the other hand, Abell’s (2007) model of teacher knowledge categorized
GPK under four components: learners and learning, classroom management,
instructional principles and educational aims. Therefore, it could be said that in the
literature studies regarding PK differ in terms of its components. Konig (2013)
mentioned that there are limited studies in the literature regarding GPK of pre service

teachers and thus what is included in the dimensions of GPK is still open to dispute.
1.2. Purpose of the Study

The purpose of the study is to present pre service science teachers’ perceptions
pertinent to science teaching. In line with the purpose, their perceptions related to
their pedagogical knowledge and pedagogical content knowledge is investigated
together. The following research questions and sub-research questions guide the

current study:

1. What are pre service science teachers’ perceptions related to their
pedagogical knowledge?

1.1. Do pre service science teachers’ perceptions related to their
pedagogical knowledge and its dimensions (learners and learning,
lesson planning, classroom management and assessment) differ in
terms of gender?

1.2. Do pre service science teachers’ perceptions related to their
pedagogical knowledge and its dimensions (learners and learning,
lesson planning, classroom management and assessment) differ in

terms of level of achievement?



2. What are pre service science teachers’ perceptions related to their
pedagogical content knowledge?
2.1.Do pre service science teachers’ perceptions related to their
pedagogical content knowledge and its dimensions (knowledge of
instructional strategies, knowledge of learners, knowledge of
assessment, knowledge of curriculum) differ in terms of gender?
2.2.Do pre service science teachers’ perceptions related to their
pedagogical content knowledge and its dimensions (knowledge of
instructional strategies, knowledge of learners, knowledge of
assessment, knowledge of curriculum) differ in terms of level of

achievement?

1.3. Significance of the Study

Pre service science teachers need to be well prepared in terms of “how to teach
science” in order to increase students’ interest towards science (Meri¢ & Tezcan,
2005; Nezvalova, 2011). Furthermore, it is essential to understand how pre service
teachers improve their theoretical and practical knowledge and how they connect
these knowledge domains when teaching (Konig, 2013). For that reason, determining
of student teachers’ knowledge has great importance and implications for science

teacher education.

Pre service science teachers’ knowledge is studied with respect to their perceptions
related to PK and PCK in this study. In the literature, studies related with teacher
knowledge mostly focus on PCK and SMK and general pedagogical knowledge
(GPK) is given less importance (Konig, 2013; Konig, Blomeke, Paine, Schmidt &
Hsieh, 2011; OECD, 2012; Voss, Kunter & Baumert, 2011; Willson & Berne, 1999).
The results of the study are expected to contribute to the gap in the literature by
yielding results significant to eliciting perceptions of pre service teachers related to
PK.

Moreover, PK studies are mostly carried out with pre service mathematics teachers in

the international context (Blomeke, Paine, Houang, Hsieh, Schmidt, Tatto, Bankov,



Cedilllo, Cogan, Han, Santillan & Schwille, 2008; Voss, Kunter & Baumert, 2011).
Similarly, in Turkey, there is a scarcity of research that examines PK of pre service
science teachers. When the studies avaible in Turkish literature considered, they
mainly investigate pre service biology and chemistry teachers’ PK by examining
teacher education curriculum with respect to teaching profession courses (Kiling &
Salman, 2009) and investigate the results of Public Personnel Selection Examination
(KPSS) according to the participants achievement level in teaching profession part of
the exam (Yildirnm & Koca, 2015). Literature calls more research examining PK of
pre service teachers in different subject areas (Choy, Lim, Chong, Wong, 2012,
Voss, Kunter & Anders, 2010). Therefore, the results of the study are expected to
provide significant information in terms of presenting Turkish pre service science
teachers’ perceptions belonging to PK. Their perceptions could provide feedback in
determining in what areas of PK pre service science teachers feel that they have
problems and findings could be used in revising the courses in science teacher
education program. Moreover, as mentioned in the OECD report (2014), in terms of
teacher knowledge, studies have generally been performed with a small number of
participants. The current study was conducted with a larger sample and the findings
of the study might be used for making generalizations in pre service science teachers’

perceptions regarding PK.

In addition, PCK has been studied for more than twenty years and a majority of the
studies are qualitative in nature but Abell (2008) suggested use of guantitative and
mixed method. Studies mostly used lesson preparation methods, metaphors,
observation and the most preferred instrument are interviews in the PCK field (Aydin
& Boz, 2012). As Borowski, Carlson, Fischer, Gess-Newsome, Henze, Kirschner and
van Driel (2012) point out large scale studies mostly found in mathematics education
in PCK field while science education lacks large scale studies (Schmelzing, van
Driel, Jiittner, Brandenbusch, Sandmann, & Neuhaus, 2013). In this study,
quantitative research tradition is preferred via using questionnaires; therefore, the
results of the study could make contributions to the gap in the existing literature in

terms of studying PCK quantitatively. Moreover, there is a few study that examine



PK and PCK of pre service science teachers together in Turkish context (Aydin &
Boz, 2012).

Additionally, the number of studies in the literature concentrating on perceptions
with respect to PCK is limited. Identifying pre service teachers’ perceptions has great
importance in order to promote their learning since perceptions had influence on
learning (Bukova-Giizel, Cantiirk-Giinhan, Kula, Ozgiir & El¢i, 2013); therefore, this
study is hoped to contribute to the literature by presenting pre service science

teachers’ perceptions related to PCK.

In terms of research, the present study has some implications. Perceptions of
Knowledge and Skills in Teaching (PKST) scale was translated into Turkish and
validated with large sample in order to measure pre service teachers’ perceptions
pertinent to PK. Additionally, the instrument originally developed for investigating
pre service mathematics teachers’ perceptions regarding PCK was adapted for pre
service science teachers. Hopefully, these two instruments can be used by researchers

in future studies in PK and PCK field related to science education.

The study might also have some contributions to practice. Based on in what
components of PK and PCK pre service science teachers perceive themselves as
adequate or inadequate, elective courses could be offered in science education
departments Moreover, depending upon their perceptions, courses given in the
science teacher education programs would be revised. As Adam and Krockover
indicated teacher education programs should make changes in order to make pre
service teachers improve their PCK (1997).



1.4. Definitions of Terms

Pedagogical knowledge: “with special reference to those broad principles and
strategies of classroom management and organization that appear to transcend

subject matter” (Shulman, 1987, p. 8).

Pedagogical content knowledge: “the knowledge that is developed by teachers to
help others learn” (Shulman, 1986).

Lesson planning: refers to “planning and providing a set of learning opportunities
that offers access to crucial concepts and skills for all students” (Choy, Wong, Lim &

Chong, 2013, p.69).

Classroom management: “arranging of the environment for learning and
maintaining and developing student-appropriate behavior and engagement in the
content” (Rink, 2002, p. 136).

Assessment: refers to “knowledge of different forms and purposes of formative and
summative assessments, knowledge of how different frames of reference (e.g., social,

individual, criterion-based) impact students’ motivation” (Guerriero, 2012, p. 6).

Knowledge of science learners: defined as “knowledge teachers must have about

students in order help them develop specific scientific knowledge” (Magnusson et al,
1999, p. 104).

Knowledge of science curriculum: It involves two categories and they are defined as
“teacher knowledge of the goals and objectives for students in the subject they are
teaching” and “knowledge of the programs and materials that are relevant to teaching
particular domain of science and specific topics within that domain (Magnusson et al,
1999, p. 103).

Knowledge of science assessment: It includes two categories. First category refers to
“teachers’ knowledge of the aspects of students’ learning that are important to assess
within a particular unit of study” (Magnusson et al, 1999, p. 108) and second
category defined as “teachers’ knowledge of the ways that might be employed to
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assess the specific aspects of student learning that are important to particular unit of
study” (Magnusson et al, 1999, p. 109).

Knowledge of science instructional strategies: defined as “subject-specific strategies
are broadly applicable, they are specific to teaching science as opposed to other
subjects and topic-specific strategies are much narrower in scope, they apply to
teaching particular topics within a domain of science” (Magnusson et al, 1999, p.

110).

Orientation towards teaching science: “teachers’ knowledge and beliefs about the

purposes and goals for teaching science at a particular grade level” (Magnusson et al,
1999, p. 97).

Pre service science teachers: In this study it describes fourth grade pre service
science teachers attending Department of Elementary Science Education of

Faculties of Education.
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CHAPTER II

LITERATURE REVIEW

In chapter, existing literature related with the present study is summarized. It
includes mainly three parts. In the first part, elementary science education in Turkey
is examined. In the second part, science teacher knowledge including pedagogical
knowledge (PK), its components, pedagogical content knowledge (PCK) and its
components are presented as the variables of the study in details. Lastly, studies

related with PK and PCK both in Turkish and in international context are mentioned.
2.1. Elementary Science Education in Turkey

In the last twenty years, Higher Education Council (YOK) made some changes in
teacher education programs. In 1998, especially elementary education departments
with the transition to eight year compulsory education gained importance. It was
emphasized that programs like elementary science teaching, elementary mathematics
teaching etc. should be opened in education faculties. In 2007, YOK again revised
the teacher education programs which are still being implemented in faculties of
education today. The aim was not to change the 1997 program totally, but was rather
to solve some of the problems and provide coherence between the teacher education
programs and the changing programs of elementary and secondary schools.
According to this revised program, number of courses related with general culture is
increased and the new program provides pre service teachers the flexibility to some
extent for choosing courses from the program as elective courses. The percentages of
the courses in the revised program are: General cultural courses 15-20 %, teaching
profession courses 25-30 %and content area courses 50-60%. (YOK, 2007). Today,
seventy universities which have elementary science teacher education programs in
Turkey follow this program (OSYM, 2015).
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The revised program of science teacher education program covers three major areas
(see Appendix A) as indicated before (YOK, 2007): content area courses, teaching
profession courses and general culture courses. In terms of science education, some
of the content area courses include physics, mathematics, evolution, organic
chemistry etc. Teaching profession courses consist of classroom management,
guidance, school experience, instructional technology and material design, history
and nature of science, educational psychology etc. Lastly, with the revised program,
general culture courses gained more importance. The present study focused on
teaching profession courses and examined it under two categories. The first category
is related with the specific science teaching courses like methods of teaching science,
lab. applications in science education etc. which helps pre service science teachers’
to develop mostly their PCK. The other category is related with the general
pedagogy courses like classroom management, introduction to education and
guidance etc and these courses mainly help to develop pre service science teachers’

PK.

Meri¢ (2004) aimed to evaluate the science teacher education programs in the
context of Turkey, Japan, America and England. Based on the comparison of Turkish
science teacher education programs with others, some suggestions were made. It was
suggested that science teacher education programs should provide pre service science
teachers knowledge about integrating content, pedagogy and student understanding,
practicing hours needed to be increased, cooperation between practicing school and
teacher education departments should also needed to be increased to make the

transition from pre service teachers to beginning teachers smoothly.

Moreover, in the same direction the study carried out by Temizsoylu (2010)
compared science teacher education programs of Turkey and the United States and
identified the similarities and differences between these programs. The researcher
compared the education programs of Michigan and Ohio Universities science
education programs with the Turkish science education program. Results of the study
showed that there is not a standard science education programs in the United States,

every state has its own program based on the NSTA (National Science Teacher
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Association) standards. Moreover, entrance to the science education departments was
also different from Turkey and it included written exam, grade point average,
personality test etc. In this study, it was also emphasized that practicing hours in

Turkey were less than the hours the United States.
2.2. Science Teacher Knowledge

Baumert and Kunter (2006, as cited in Riese, Vogelsang, Reinhold, 2012) indicated
that professional knowledge of teachers includes content knowledge (CK),
pedagogical knowledge (PK) and pedagogical content knowledge (PCK). In order to
investigate pre service science teachers’ perceptions regarding science teaching, a
model suggested by Abell (2007) related to science teacher knowledge, which is
based on Grossman (1990) and Magnuson, Krajcik and Borko (1999) models was

used as a framework in the present study. The model is given in Figure 2.1.

Science Syntactic Science Substantive Learners and|| Classroom |[Curriculum||Educacional
Knowledee Knowledee Learning Manasement || Instruction Aims
|||+Iutlc.-i includes
Science
Subject Matter Pedagogical
Knowledge Knowledge
infuences

infuences

l');u:n}:‘il_mn.‘% T_ou'ard Knowledge of
eaching Science Science Instructional

ifeludes i includes
Knowledge of Pedagogical Content
Science Learners .J Knowledge for Science

Knowledge of
=

Teaching (PCK) .
Science Assessment

Y

infuences

Knowledge of
Science Curriculum

Knowledge of Context
(KofC)

includes

+ + v +

‘ Students || School H Community | District |

Figure 2.1 Abell’s Model (2007) of Science Teacher Knowledge (p. 1107)

Major components of the model are described below.
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2.2.1. Pedagogical Knowledge

Shulman defined general pedagogical knowledge (GPK) as “broad principles and
strategies of classroom management and organization that appear to transcend
subject matter” (1987, p. 8). In a similar way, Lederman and Gess-Newsome defines
pedagogical knowledge (PK) as “teacher's knowledge of general pedagogy such as
classroom management, questioning, planning, and so forth” (1992, p.16). According
to Abell’s Model (2007) knowledge of instructional principals, classroom
management, learners and learning and educational aims are included in the category
of PK. Moreover, Koehler, Mishra and Cain (2013) stated that PK concerns with
knowledge about teaching and learning process; hence it contains lesson planning,
classroom management, different instructional and assessment methods and
individual properties of learners. Since teaching content without having GPK is not

possible, teachers should understand and develop deep understanding of GPK.

Based on the Shulman’s definition of GPK, Grossman (1990) made differentiation
between PK and PCK by stating PK is separate from PCK and it is not subject matter
specific, for example, it is not specific to science, mathematics or literature teaching.
Similarly, Demirddgen (2012) in her thesis pointed out that pedagogy consists of
general teaching, assessment and reinforcement etc. and in any discipline PK could
be implemented. It is crucial to make clear distinction between PK and PCK since
the present study focus on both PK and PCK. Usak (2005) indicated that PCK
concerns with how subject matter make accessible for students rather than
concerning the general principles of teaching and learning. Furthermore, Tamir
(1988) distinguished PK and PCK in his study and stated that

Firstly, there is a sharper distinction between general pedagogical knowledge and
subject matter specific pedagogical knowledge. Each comprised of four
categories, namely, student, curriculum, instruction and evaluation. This
distinction is very important with regard to teacher education. Since, while the
first (i.e. general pedagogy) may be handled by experts in general pedagogy and,
hence, can be taught in mixed disciplinary classes, the second (i.e., subject
matter specific pedagogical knowledge) must be handled by instructors who are
pedagogical experts in a particular discipline working with student teachers
preparing to teach in that discipline (p.100).
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Tamir (1988) used the term subject matter specific knowledge instead of PCK.
Further clarification of difference between PK and PCK is presented in Figure 2.2.
According to Tamir (1988), although GPK and subject matter specific pedagogical
knowledge have common components, every component covers different type of

knowledge and skills.

General Pedagogical Know. Subject Matter Specific Pedagogical Know.
1. Student 1. Student
1.1 Knowledge: Piaget’s 1.1. Knowledge: Specific common
development levels conceptions and misconceptions in a
1.2.Skills: How to deal with given topic
hyperactive student 1.2. Skills: How to diagnose a student
2. Curriculum conceptual difficulty in a given topic
2.1.Knowledge: The nature, 2. Curriculum
structure and rationale of 2.1. Knowledge: The pre-requisite
Bloom’s taxonomy concepts needed for understanding
2.2.Skills: How to prepare a photosynthesis
learning unit 2.2. Skills: How to design an inquiry
3. Instruction oriented laboratory lesson
3.1.Knowledge: Different 3. Instruction
ways of assigning turns to 3.1. Knowledge: A lab. Lesson consists of
students in class discussion three phases
3.2.Skills: How to formulate a 3.2.Skills: How to teach students to use a
high level question microscope
4. Evaluation 4. Evaluation
4.1.Knowledge: different 4.1. Knowledge: The nature and
types of tests composition of the practical test
4.2.Skills: how to design a assessment inventory
multiple choice item 4.2. Skills: How to evaluate manipulation
laboratory skills

Figure 2.2 Difference between GPK and PCK (modified from Tamir, 1988, p. 100)
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Morine-Dershimer and Kent (1999) conceptualize three major areas that contribute
the development of PK (Figure 2.3): classroom management and organization,
instructional models and strategies and classroom communication and discourse. In
this figure, it can be seen that personal pedagogical knowledge interacting with the
general pedagogical knowledge. Moreover, personal pedagogical knowledge is
influenced by person’s personal beliefs and perceptions and also personal practical
experience. They explained classroom management as using time efficiently,
applying instructional strategies and preventing problems in the classroom and
having influence on student learning. Instructional model and strategies as another
element contributing to GPK contains knowing about alternative ways of instruction
and using these alternatives in an appropriate manner. When using different
approaches, content and purpose of the topic should be considered and the most
suitable instructional strategy should be chosen. Lastly, classroom discourse is a
crucial component of GPK because by improving communication ways in the
classroom, teacher could meet different needs of students. Furthermore, teacher
should be aware of the impact of gender and cultural differences between students to
encourage students’ participation in classroom communication. As a result, these
three components of GPK are interrelated to each other and GPK is supported by

personal pedagogical knowledge as seen in Figure 2.3.

Morine-Dershimer and Kent (1999) also explained how personal pedagogical
knowledge develops. Based on the Figure 2.3, personal beliefs/ perceptions and
personal practical experience contribute to personal pedagogical knowledge and later
have impact on PCK. They advocated that prior beliefs and perceptions influence
personal pedagogical knowledge since pre service teachers already have their own
beliefs about teaching before starting the university. Pre service teachers’ beliefs and
perceptions may change as they engage with the courses but their prior beliefs and
perceptions have great influence on what they learn. As a second source, they
presented personal practice experience which develops with real classroom

experience.
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Figure 2.3 Morine-Dershimer & Kent’s Model (1999) of Pedagogical Knowledge
(p.23)

Hudson (2013) used the model in Figure 2.4 as a framework for observation of
pedagogical practices of pre service teachers by their mentors in the classrooms.
According to framework, pedagogical knowledge is comprised of planning, time
tabling, preparation, teaching strategies, content knowledge, problem solving,
classroom management, questioning skills, implementation, assessment and
viewpoints. He believed that these strategies represent the pedagogical knowledge

practices in classrooms.

Pedagogical Knowledge
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TTEACHING STRATEGIES
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~TTPROBLEM SOLVING
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AP EMENTATION ™
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VIEWPOINTS

Figure 2.4 Pedagogical Knowledge Components (Hudson, 2013, p.365)
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In the present study, four components are covered under the category of GPK:
learners and learning, classroom management, assessment and lesson planning which
shows parallelism with Abell’s model (2007) and studies related with GPK in the
literature (Konig, Blomeke, Paine, Schmidt, Hesieh, 2011; Voss, Kunter, & Baumert,
2011).

The first component is classroom management which Koénig and Kramer (2015)
defined it as “the teacher’s specific knowledge and skills related to the challenge of
managing a classroom, belongs to the area of general pedagogical knowledge thus
contributing to an essential component of professional teacher competence”.
According to another study conducted by Koénig and Blomeke (2012) classroom
management also includes teacher knowledge related with motivating students
individually and in a group, prevent and eliminate problems and also prevent conflict
in the classroom as well as using time in an effective way (Baumert et al, 2010).
Classroom management is one of the fundamental factors in classrooms in order to
learning takes place and is connected with pedagogical knowledge (Garrahy, Cothran
& Kulinna, 2005). Within this direction among other components, classroom

management is considered as essential component of GPK.

Secondly, planning is crucial component of instruction since it is a way of achieving
the objectives of lesson and sometimes could be challenging for teachers (Saad,
Chung, & Dawson, 2014). Lesson planning includes writing lesson plans and
providing resources for students (Choy, Wong, Lim & Chong, 2013). Teachers need
to plan and form an environment in the classroom that results in students’ learning
and lesson planning directs the action of a teacher in the classroom (Choy, Wong,
Lim & Chong, 2013). Lesson planning provides beginning teachers what is required
for teaching and prepare teachers to possible emerging problems when delivering
instruction (Hayes, 2003). According to Hudson and Ginss (2007) PK involves
planning for science teaching and it is considered as one of the components of PK in
the present study. Moreover, in terms lesson planning remarkable amount of time is
allocated in teacher education programs in order to develop skills on lesson planning
(Derri, Papamitrou, Vernadakis, Koufou & Zetou, 2014).
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The other component of PK is learning and learners. It covers the knowledge about
using a diverse range of strategies in order to attract students’ attention to the lesson
and promote their thinking skills (Wong, Chong, Choy, & Lim, 2011). Borko and
Putnam (1996, as cited in Harr, Eichler & Renkl, 2014, p. 2) described it as
“knowledge and beliefs about learners, how they learn and how that learning can be
fostered by teaching” (p.676). Having this type of knowledge is necessary for
teachers in order to understand the learning process of students. In OECD report
(2014), it was indicated that teachers should have not only content knowledge and
classroom management knowledge, but also should have knowledge about learners
and learning. In a similar way, Voss, Kunter and Baumert (2011) advocated that
knowledge about learning process is a component of GPK since every student has

different characteristic which could influence learning.

Moreover, in terms of assessment VVoss, Kunter and Baumert, (2011) further stated
that “knowledge of classroom assessment is crucial in enabling teachers to judge
students’ progress toward their goals and in helping them to adapt their instruction to
the individual needs of their students”. They also mentioned that assessment is a way
for understanding whether objectives of lesson are achieved or not. Furthermore,
assessment was also regarded as a component of GPK in the framework of the
Teacher Education and Development Study in Mathematics Study to present pre

service mathematics’ GPK (Tatto, Schwille, Senk, Ingvarson, Peck, & Rowley,
2008).

2.2.2. Pedagogical Content Knowledge

The notion of pedagogical content knowledge (PCK) was firstly put forward by
Shulman (1986) he defined it “special amalgam of content and pedagogy that is
uniquely the province of teachers, their own special form of professional
understanding” (1987, p. 8) and as "the ways of representing and formulating a
subject that make it comprehensible to others™ (p. 9). Shulman (1987) noted that
PCK is the combination of content and pedagogy in order to make the topic or
problem accessible to the different interest and abilities of learners. He believed that

teacher education programs should combine these two kinds of knowledge. PCK
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helps teachers to make use of their content knowledge for instruction. Teachers use
their pedagogical content knowledge to select the most appropriate instructional
strategies for better understanding of students. In the same way, Saeli, Perrenet,
Jochems and Zwaneveld (2011) asserted that it could be considered as special

combination of CK and PK that develops with the practice.

In 1986, Shulman categorized teacher knowledge into three categories as follows: 1.
Content knowledge, 2. Pedagogical content knowledge and 3.Curricular knowledge.
Knowledge of content was described as “the amount and organization of knowledge
per se in the mind of the teacher” (p. 6). Moreover, he stated that curricular
knowledge includes a variety of programs to teach the subject for the students who

were in different grade levels and knowledge of materials related to the program.

In the following year, Shulman (1987) divided teacher knowledge in 7 categories,
namely, 1. content knowledge, 2. general pedagogical knowledge, 3. knowledge of
the curriculum, 4. pedagogical content knowledge, 5. knowledge of learners and their
characteristics, 6. knowledge of educational contents, 7. knowledge of educational
aims, goals, values, and philosophical and historical foundations and emphasized

importance of pedagogical content knowledge in his work and by asserting

It represents the blending of content and pedagogy into an understanding of how
particular topics, problems, or issues are organized, represented, and adapted to
the diverse interests and abilities of learners, and presented for instruction.
Pedagogical content knowledge is the category most likely to distinguish the
understanding of the content specialist from that of the pedagogue (p.8).

There are many models of PCK and Gess-Newsome (1999) classified these models
into two groups as seen in Figure 2.5: integrative and transformative models. In
integrative model, there are three knowledge domains and PCK is in the intersection
point of SMK, PK and contextual knowledge. Teachers should integrate these three
domains while teaching. In this model, teacher may not realize the significance of
integration of knowledge. On the other hand, transformative model put emphasis on
the synthesized knowledge and PCK is the synthesis of subject matter knowledge,
pedagogical knowledge and contextual knowledge. These knowledge bases are

transformed into PCK by forming a new knowledge base and PCK has an impact on
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teaching practice. Gess-Newsome (1999) stated that PCK is the only knowledge that
makes students understands the specific concept.

In order to make the difference between the two models clear, an analogy is used
(Gess-Newsome, 1999). According to the analogy, the integrative model is
considered as a mixture from chemistry because mixtures are made up of two or
more materials where identities of the materials are retained. It is physical
combination and no new substance is formed. Contrarily, according to transformative
model, PCK is the combination of subject matter knowledge, pedagogical knowledge
and contextual knowledge and it is not accepted as a separate knowledge base.
Compound is formed when two or more elements are chemically combined and new
substances are formed. This new substance does not show the properties of elements
that it was composed of. Likewise, PCK is formed by combination of SMK, PK and

contextual knowledge and it is new type of knowledge.

Subject Matter Pedagogical
Knowledge Knowledge

1 !

* Pedagogical Content *

Pedagogical
Knowledge

kKnowledge

Knowledge
Contextual '
Knowledge Contextual

Knowledge

(Integrative)

(Transformative)

Figure 2.5 Gess-Newsome PCK Models (1999, p.12)

The other scholars also started to focus on PCK after 1986 and improved Shulman’s
work and presented new categories based on his studies. In 1988, Tamir was
influenced by Shulman’s framework of PCK and introduced six categories for

teacher knowledge in his model. These categories were: general liberal education,
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personal performance, subject matter, general pedagogical, foundations of the
teaching profession and subject matter specific pedagogical knowledge. Tamir
(1988) used the term subject matter specific pedagogical knowledge instead of PCK
as indicated before. In his model subject matter specific knowledge included student
knowledge, curriculum knowledge, instruction and evaluation. Tamir (1988) formed
his model by adding knowledge of assessment as a component of PCK which was
missing in the Shulman’s model (1987). He also made a distinction between PK and
subject matter specific pedagogical knowledge which was given in details in the

previous section.

The other scholar, Grossman (1990), identified four main categories for teacher
knowledge which were general PK, SMK, PCK and knowledge of context and

schematized it as seen in Figure 2.6.
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Students' Understanding Curricular Knowledge of
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Students

Conumumnity | Diistrict | School

Figure 2.6 Teacher Knowledge Model (Grossman, 1990, p. 5)
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In her model, Grosman (1990) added conceptions of purposes for science teaching
subject matter as a subcomponent and it was an overarching component. When
compared with the Tamir’s model (1988) in terms of PCK, knowledge of assessment
does not take place as component of PCK in this model. She also indicated that the

division between the components in theory and in practice is not clear.

Cochran, King and DeRuiter (1991), proposed a PCK model based on constructivist
view of teaching including 4 components: knowledge of curriculum, knowledge of
educational goals and purposes, and knowledge of the content and pedagogical
content knowing (PCKg). Different from the previous scholars, they used the term
PCKg. In the model arrows showed the transition from novice to experienced
teachers. They stated that these categories could be thought as separated and PCK
was formed by integrating these components. As another difference, the knowledge
of student was proposed as fourth component; not included in the PCK components
which were different from the Grossman model (1990).

-~
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Figure 2.7 Cochran, King & DeRuiter (1993) PCK Model

The other model of teacher knowledge proposed by Carlsen (1990) included five
components as seen in Figure 2.8: general pedagogical knowledge, subject matter
knowledge, pedagogical content knowledge, knowledge about the specific context

and knowledge about general education context. This model put more emphasis on
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educational and specific context which is given in detail in the following section and

divided pedagogical content knowledge into four sub categories. Although these sub

categories show similarity with Grossman model (1990), Carlsen did not place

purposes for teaching science as an overarching component.
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Figure 2.8 Carlsen (1990) PCK Model

Furthermore, Magnusson, Krajcik and Borko (1999) presented a new model

including four different types of teacher knowledge: SMK, PK, PCK and knowledge

about the context. In this model PCK has 5 components: orientations towards

teaching science, knowledge and beliefs about the science curriculum, knowledge

and beliefs about students’ understanding of specific science topics, knowledge and

beliefs about assessment in science, and knowledge and beliefs about instructional

strategies for teaching science as provided in Figure 2.9. These are separate

components but interacting with each other in order to contribute the development of

PCK of teachers.
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Figure 2.9 Magnusson, Krajcik & Borko (1999) PCK Model

In their model, Magnusson, Krajcik and Borko (1999) put knowledge of assessment
of scientific literacy as a component of PCK which was similar with Tamir’s PCK
model. The other difference of the model was adding “orientation to teaching
science” component which was earlier named as conceptions of purposes for
teaching subject matter by Grossman. Similar to Grossman’ model (1990) orientation

towards science teaching component is the overarching component in this model.

Another science teacher knowledge model was introduced by Abell (2007)
knowledge which includes four categories: Pedagogical content knowledge for
science teaching (PCK), pedagogical knowledge (PK), science subject matter
knowledge (SMK) and knowledge of context (KofC) as seen in Figure 2.1.
Compared to Shulman’s work (1986, 1987), components in this model are presented

in more detail.
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The first component is knowledge of science instructional strategies including two
categories: knowledge of subject specific strategies and knowledge of topic specific
strategies  Subject specific strategies are related to teaching science while topic
specific strategies are related with teaching one topic in science ; so subject specific
strategies are more general (Magnusson, Borko, & Krajcik, 1999). Knowledge of
subject specific strategies includes knowledge for general approaches for teaching
science such as learning cycle, guided inquiry, conceptual change, using lab. etc.
Teachers should be able to use different instructional strategies properly while
teaching science. Moreover, this type of knowledge is partly related with orientations
to teaching science component since goal of particular orientation show parallelism
with general approaches of science instruction. Knowledge of topic specific
strategies also have two sub categories: topic specific representations and activities
can be seen in Figure 2.9. Models or analogies could be used in order to make topic
accessible to learners. The other sub category is related to the knowledge of activities
to help student understand specific concepts or relationships such as laboratories,

drama etc.

Teachers who had strong knowledge of science teaching strategies knows how to and
when to use appropriate strategies in order to make the content understandable for
students while teaching. It is affected and supported by GPK (Peng, 2013). Pre
service teachers’ perceptions towards instructional strategies are important because
pre service teachers have limited field experiences and may not be able to adopt new
instructional strategies and approaches due to their unfamiliarity of this type of
knowledge (Abell, Appleton & Hanuscin, 2010).

The second component is orientation towards science teaching. When Shulman
firstly introduced the notion of PCK in 1987, orientation towards science teaching
was not included as a component of PCK. However, in later studies based on
Shulman’s work, orientation component was included as a crucial component of
PCK with different labels (Grossman, 1990; Magnusson et al., 1999). According to
Magnusson, Krajcik and Borko (1999) it is “teachers’ knowledge and beliefs about
the purposes and goals for teaching a subject at a particular grade level” (p. 97). This
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component has an influence on the other components of PCK. As Borko and Putnam
(1996, as cited in Magnusson, Krajcik & Borko 1999) emphasized orientation
towards science teaching component directs instructional, assessment, and planning

decisions.

Magnusson, Krajcik and Borko (1999) organized science teaching orientations as
process, academic rigor, didactic, conceptual change, activity-driven, discovery,
project based science, inquiry and guided inquiry. Teacher with different orientations
may differ in their decision making, planning and implementing of teaching
(Magnusson, Krajcik & Borko, 1999). For example, the teacher who adopts a
discovery change may use different instructional strategies, activities and assessment

than the teacher adopting academic rigor orientation.

However, Friedrichsen, van Driel and Abell (2011) criticized mainly two things
about orientation to teaching science component. The first issue is use of different
definitions for orientations by different researchers. For example, Grossman (1990)
preferred to define it as purposes for science teaching while Magnusson (1999)
defined it as general views about teaching science. The second issue is related with
the nine different science teaching orientations that involved in Magnusson et al.
model. These orientations come from different sources and it was indicated that they
have deficient empirical base. Therefore, it was suggested to study science teaching
orientations from different perspectives instead of trying to categorize teachers’
orientation into nine categories in Magnusson, Krajcik and Borko’s (1999) study.
Orientation towards teaching science component was not the focus of the present
study.

Moreover, third component which is knowledge of science curriculum, divided into
two categories: Knowledge of goals and objectives and knowledge of specific
curricular programs. Curriculum knowledge was considered as a domain for teacher
knowledge in Shulman’s work (1987) but later Grossman (1990) (Figure 2.6)
included it as a component of PCK. This component provides teachers to develop
understanding about the connection between topics and curriculum in a holistic view

and teacher can make judgment about what should be included to achieve goals and
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arrange activities (Park & Oliver, 2008). The first category is related to teachers’
knowledge of goals and objectives. Grossman (1990) also stated that this category
includes knowledge about vertical curriculum, i.e., what is learned from previous
year and what is expected to learn from the following years. The second one consists
of knowledge related with materials used while teaching science and the program in
particular science topic. It includes teachers’ familiarity with the curriculum

materials.

Knowledge of science assessment component includes two categories: knowledge of
dimensions of science learning to access and knowledge of method of assessment
and it was firstly introduced by Tamir (1988). Knowledge of dimensions of science
learning to access is related with what to assess in student learning while teaching
science. The second one concerns with assessment knowledge of teachers’ including
instruments, procedures, approaches and activities. Teachers’ knowledge of methods
of assessment and choosing the most appropriate one for assessing students’
performance in a particular unit are examined under this category of PCK. In
addition, teachers need to know what advantages and disadvantages an assessment
technique or device have while assessing particular aspect of learning. Abell (2007)
pointed out, there is a connection between teachers’ science teaching orientations and

how teachers design and implement assessment in their classrooms.

The last component of PCK is knowledge of students’ understanding of science and
Magnusson et al (1990) defined this component teacher knowledge about how to
increase scientific knowledge of students. There are two categories under this
component: Knowledge of requirements for learning and knowledge of areas of
student difficulty. Former one includes teacher knowledge and beliefs related with
what students already know about specific science topics and understanding the
different approaches held by students to learning. Teachers should know what skills
and abilities students need while learning science concepts. The latter one implies to
teacher knowledge about students’ difficulty areas in learning specific science
concepts and topics. Teachers should know in which topics students have difficulty

for example abstract concepts and in which part is challenging for students. In the
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present study, this component of PCK was investigated under two categories:
Knowledge of learner and knowledge of misconceptions.

Abell (2007) concluded his study by suggesting there is still ongoing debate about
the components of science teachers’” PCK and instead of introducing new models,
explicit conceptual framework is needed. Moreover, studies’ focusing on how SMK
is transformed into PCK and how these knowledge categories an influence learning

of students is required.

Another model proposed by Park and Oliver (2008) is a hexagonal model consisting
of six components. According to this model, PCK is at the center which makes it
different from the Magnusson, Krajcik and Borko (1999) model. They also added
teacher efficacy as a sixth component of PCK as seen in Figure 2.10. According to
results of their research, by putting PCK at the center they indicated that PCK can be
developed from any of the other components. In this model, development of one
component could affect development of other components; therefore, improving one
component could have influence on overall PCK. However, in order to enhance
individual’s PCK there is a need for coherence among components and developing
one component of PCK may not result in changing individual’s PCK in practice.
Teacher efficacy was considered as component in this study because in order to
determine problems and to choose appropriate teaching strategies to resolve the
problems, teacher efficacy was regarded as having an essential role and emerged as a

new component.

Additionally, PCK was categorized into two dimensions in this study: teachers’
understanding and enactment. According to Park and Oliver (2008) “the concept of
PCK not only represents teachers’ understanding of how to teach subject matter
effectively, but also the enactment of their understanding” (p. 280). Teacher efficacy

also has a crucial role in connecting these two dimensions.
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In conclusion, Aydin and Boz, (2012) suggested that there is need for further
research in terms of how components of PCK interact with each other, how different
components are used at the same time by the teachers and the nature of relationship
between components. Moreover, Abell (2008) pointed out that there are still some
questions that need to be answered in PCK research although PCK has been studied

for twenty years.
2.2.3. Science Subject Matter Knowledge (SMK)

Although (SMK) is not the focus of the present study, as Magnusson, Krajcik &
Borko (1999) emphasized in order to improve PCK, it is necessary for teachers to
have essential amount of SMK. Lederman and Gess-Newsome (1992) defined
subject matter knowledge as “teacher's depth and breadth of understanding and
conceptualizations of his or her certification area (e.g. Biology for a biology
teacher)” (p.16). Shulman (1987) used the term content in his categorization, but
Tamir (1988) prefer to use subject matter knowledge. It includes substantive and
syntactic knowledge. Schwab (1964, as cited in Tamir, 1988) made distinction
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between substantive and syntactic structure of SMK. The first one is related to
theories, models, facts and concepts whereas the second one is related to knowledge
of methods, rules of evidence and ways of constructing knowledge relevant with the
discipline. These structures are essential because the knowledge level acquired by
teachers in terms of syntactic and substantive structure is mostly related with what
teachers teach in the classroom (Tekin-Sitrava, 2014).

2.2.4. Knowledge of Context

The last category of teacher knowledge as presented in Figure 2.1 is knowledge of
context. The present study did not aim to examine this category of teacher
knowledge but it is important to examine this category for understanding of the
teacher knowledge framework. It is comprised of students, school, community and
district. Carlsen (1999) discussed the importance of context especially for the
beginning teachers. He stated that context may affect teachers PCK and result in
formation of new PCK for example, as time passes in teaching profession, teachers’
understanding students’ ideas may change and teacher may approach the student
differently and this situation may both influence the PCK and PK of teacher. He
further stated that classroom is affected by local changes and may affect teachers’
understanding and beliefs. Zembal-Soul, Starr and Krajik (1999) stated that because
of pre service teachers’ lack of classroom experience, they mostly challenge with
classroom management and may ignore the importance of context in their initial

years.

2.3. PK and PCK Studies in Turkish and in International Context
2.3.1. Studies Related to PK

In this part studies related with pedagogical knowledge (PK) is summarized. Because
PK is generic knowledge, studies including other subject areas that studied PK are
also presented. As Abell (2007) stated that research on PK of teachers is very rare.
One of the studies in this area was conducted in the context of Teacher Education
and Development Study-Mathematics (TEDS-M). It is an international study

including 17 countries and make comparisons between these countries in terms of

32



teacher education. The focus area of the study was mathematical content knowledge
and mathematical pedagogical content knowledge. However, Germany, the USA
and Taiwan focused on GPK of pre service elementary, middle and in service
mathematics teachers. GPK was examined under four dimensions in this study:
structure, motivation/classroom management, assessment and additivity. Results
revealed that pre service mathematics teachers in German had higher scores on GPK
test than U.S. pre service mathematics teachers. Moreover, pre service mathematic
teachers who had more experience in practice schools in German and the USA

performed better than ones who had less experience in teaching in GPK.

In their study, Wong, Chong, Choy and Lim (2012) focused on pedagogical
knowledge and skills of student teachers in the context of Post Graduate Diploma in
Education program which included four different parts: education studies, curriculum
studies, academic discourse skills and practicum. They studied with 812 participants
and “Pedagogical Knowledge and Skills” (PKST) survey that includes six factors
was applied to participants in three different times: before starting the post graduate
program, at the end of the program and after one year they graduated from the
program. They concluded that before starting the program pre service teachers’
assessed themselves as having pedagogical knowledge and skills because they had
some experiences as a student teacher. Results of MANOVA indicated that between
entering the program and after one year of teaching there was a significant increase

in participants’ level of pedagogical knowledge and skills in all factors of PK.

Another similar study was conducted in Singapore context (Wong, Lim & Chong,
2013) as a longitudinal study. It lasted three years and aimed to investigate beginning
teachers’ perceptions of their pedagogical knowledge and skills under three
dimensions, lesson planning, instructional strategies and classroom management.
Data were collected from participants after they graduate the program, after one year
and three years they started to teach from 358 participants. For data collection, three
factors of “Pedagogical Knowledge and Skills” (PKST) survey was used. According
to the results, between the graduation and after one year of teaching, perceptions of

knowledge in terms of classroom management significantly increased while in terms
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of lesson planning and instructional strategies their perceptions still the same.
However, after three years of teaching, in all factors of PK, participants’ perceptions
level significantly increased. The reason for why participants’ perceptions did not
change significantly in two dimensions in their first year was explained by teachers
tried to accommodate themselves to school climate in their first year and could not
totally concentrate on improving their knowledge. However, after adaptation to the

school climate, they had a chance to develop their PK.

The other study carried out by Voss, Kunter and Baumert in 2011. They used the
term ‘general pedagogical/psychological knowledge’ (PPK) based on Shulman’s idea
(1987). PPK has five dimensions including knowledge related to classroom
management, teaching methods, assessment, learning process and individual
students’ characteristics. Knowledge of teaching methods was considered as
pedagogical knowledge whereas classroom management and assessment belonged to
psychological knowledge. On the other hand, learning process and individual
students’ characteristics dimensions were considered as suitable for both pedagogical
and psychological dimensions. The study firstly focused on developing PPK
instrument comprised of 39 items including multiple choice, short answer and video-
based items. Later, the instrument was administered to 746 pre service secondary
mathematics teachers in German. There were two phases in teacher education
program in German. The first based on theoretical courses and the second phase
based on practice. Sample consisted of pre service teachers that do not have any
experience in teaching and that newly began to teaching in the second phase. Results
indicated that mean scores of pre service teachers that had experience was higher
than the group with no teaching experience in relation to classroom management.
There was no statistical difference for the other sub-dimensions when two groups
were compared. Moreover, PPK and mathematics knowledge were not correlated to
each other. They concluded that instrument was valid and reliable and suggested that
further research is needed with pre service and in service teachers with the samples

from other subject areas and from different countries.
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Blomeke, Paine, Houang, Hsieh, Schmidt, Tatto, Bankov, Cedilllo, Cogan, Han,
Santillan and Schwille (2008) studied with 2628 pre service mathematics teachers
from six different countries in the context of Mathematics Teaching in the 21°
Century (MT21). One of the aspects that participants tested was GPK. The open-
ended instrument was developed for the study and GPK measured in three sub-
dimensions: lesson planning, assessment and socio-economic differences. Results of
four countries (Germany, the US, Korea and Taiwan) were reported in this study. It
was concluded that there were differences in participants’ level of GPK between

these countries in relation to GPK due to the cultural differences.

Different from the other studies, Hudson (2004) focused on perceptions of fourth
grade primary pre service science teachers related to PK of their mentoring teachers
in Australian context. As data collection tool a survey which was associated with
course outcomes was used and administered to 383 participants. Results showed that
generally pre service teachers perceived their mentors level of PK low in primary
science teaching. Therefore, it was concluded that in order to improve and guide pre
service teachers’ PK, mentors need to create professional development opportunities
for effective mentoring. Furthermore, Hudson and Ginn (2007) studied with second
year pre service elementary science teachers in the context of science curriculum and
methods course. Purpose of the study was to assess participants’ perceptions related
to science teaching and their pedagogical development before and after the course.
Data were gathered from 59 participants and survey including 37 items was
developed based on the course outcomes. It was administered to participants as pre-
test and post-test. The survey included four constructs as follows: theory, children’s
development, planning and implementation. Results indicated that there was a
significant increase in mean scores of participants before the course and after the
course and the highest difference was in planning dimension. As a result, pre service
science teachers perceived that their pedagogical knowledge had improved in these

dimensions.

Okanlawon (2014) studied with pre science teachers in order to elicit their

competency in terms of PK after practicing course in Nigeria. 210 participants were
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involved in the study. Instrument named “Perceptions of the Acquired Pedagogical
Knowledge and Skill Scale” (PAPS) consisting 56 questions were implemented.
Teaching competencies were examined under 8 themes: planning instruction,
implementing instruction, reinforcing learning, evaluating instruction, managing
classroom, understanding learners’ development, professional link with colleagues
and integrating technology and media in classroom. It was concluded that planning,
evaluating, implementing the instruction and integrating technology and media were
the most problematic themes and participants did not feel themselves competent in

these themes.

There are few studies directly focused on PK of pre service and in service teachers in
Turkey. One of the studies was conducted by Oskay, Erdem and Yilmaz (2009) with
99 pre service chemistry teachers. The study aimed to investigate the relationship
between participants’ beliefs and their pedagogical knowledge. For data collection
“Beliefs about Teaching Scale” and multiple choice test were used. Multiple choice
test covered of 30 items that consists selection of KPSS exam questions from
previous years related with classroom management, assessment and methods of
teaching. Findings indicated that most of the participants were agreed on using
inquiry, demonstration, discovery and problem based learning while teaching. In
terms of assessment, majority of the participants reported that they agreed that they
can use different types of assessment techniques such as summative and formative
test, projects, essay test etc. In relation to classroom management, most of the
participants believed that they could manage group work, classroom discipline,
learner differences while there were problems in managing learners who
experiencing focusing problems, gifted and disabled students. According to the
results of the study, relationship between pre service chemistry teachers’ beliefs and
pedagogical knowledge was non-significant. Moreover, in terms of gender,

participants’ beliefs were also non-significant.

The other study was conducted by Savas in 2011 and aimed to explore pre service
science teachers’ perceptions regarding technological pedagogical content
knowledge (TPACK) in the topic of genetics by using TPACK framework. Although
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the main focus of the study was not directly investigating PK, since it was one of the
components of TPACK, the results of the PK component was examined. 1530 pre
service science teachers with different grade levels were surveyed and results
indicated that among other components of TPACK, participants’ perceived PK mean
value was the highest. In terms of gender, female participants’ perceived PK level
was higher than the male participants’ perceptions with small effect size. Moreover,
related to PCK, significant mean difference according to gender was found which
was slightly small. Since PK was not science specific knowledge, studies conducted
with different samples also examined. In a similar way, another study that used
TPACK framework aimed to examine the relationship between TPACK and
achievement level (Erdogan & Sahin, 2010). 137 elementary and secondary
mathematics teachers were included in the study and survey of TPACK was
preferred for data collection. When the results related to PK was examined, it was
found that male and female participants’ scores were not significantly different from
each other. Moreover, Bulut (2012) investigated pre service mathematics teachers
perceptions related to TPACK in the topic of geometry. 780 participants who were
in the third and fourth grade were included in the study. When components of
TPACK examined, it was found that participants feel themselves competent in terms
of PK. In relation to gender, mean scores of female participants was higher than male

participants.
2.3.2. Studies Related to PCK

In this part, studies related to pre service and in service teachers’ PCK is given.
While presenting the related studies, two criteria were considered. Firstly, studies
concentrating on science topics were included and studies related with math,
language or etc was not selected. Secondly, studies that focused more than one

components of PCK were chosen.

Van der Valk and Broekman (1999) aimed to investigate how pre service teachers’
reflect their PCK in their lesson plans. Pre service science and mathematics teachers
were the participants of the study. Lesson preparation method was utilized and for

pre service science teachers, temperature and heat topic was selected. They used

37



Magnusson et al. (1999) PCK model although it was not indicated evidently in the
study. Participants were given a topic and then prepared a lesson plan. After
preparing lesson plans, they were interviewed. As a result, in participants’ lesson
plans, all of the components of PCK were seen clearly and lesson plan provided a

chance to enhance participants’ PCK.

Deborah, Hanuscin, Michele and Akerson (2010) conducted a study with three
elementary science teachers by using Magnusson, Krajcik and Borko (1999) PCK
model. The purpose of the study was to examine teachers’ PCK for teaching nature
of science (NOS). Data were gathered from interviews, observations, artifacts and
questionnaire during three years. Results showed that teachers did not use their
curriculum knowledge when teaching NOS. They had necessary knowledge of
instructional strategies but in terms of knowledge of assessment, especially for topic

specific assessment techniques, their knowledge was inadequate.

Goodnough (2006) developed a problem based learning (PBL) curriculum as a part
of the teaching methods of science education course and aimed to investigate how
PBL approach changed participants’ knowledge and practice experiences. 28 pre
service science teachers took the course and involved in the study. Data collections
tools were field notes, students’ plans and interviews. Result related with the PCK
indicated that PBL based course had positive effect on development of components
of PCK.

Another study focused on the beginning teachers’ PCK in (Lee, Brown, Luft &
Roehrig, 2007). 24 secondary science teachers who were newly began to teaching
and attend induction program included in the study and two components of PCK,
knowledge of student learning and knowledge of instructional strategies, were
investigated. Teachers were classified into four groups as e-mentoring, general,
intern and science-specific. Interview and classroom observations were used in order
to collect data and administered at the beginning of the semester and at the end of the
semester. It was found that beginning teachers’ PCK was not adequate. There was no
significant difference between teacher groups in terms of two components of PCK.

However, when the all teachers participated in the study considered without
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grouping, there was a significant increase regarding knowledge of student
component. It was suggested that understanding of how beginning teachers improve
their PCK was useful for pre service teacher education programs and for induction

programs.

Koh, Chai and Tsai (2010) studied with 1185 pre service primary and secondary
science teachers in order to explore their TPACK. Moreover, effect of some of the
demographic variables on TPACK such as age and gender were examined. Survey
including 29 items was administered to the participants. Results of EFA showed that
there were five components of TPACK although Mishra and Koehler (2006)
introduced seven components. They indicated that participants were unable to make
distinction between PK and PCK due to lack of experience. These two factors were
involved together as a one factor and named as knowledge of pedagogy. In terms of
knowledge of pedagogy, findings of the study suggested that participants’
perceptions were high. Moreover, the relationship between the components of

TPACK and age was weak.

Halim, Mohd and Meerah (2002) investigated science teachers’ PCK by focusing
two components with 12 participants in physics field. Two components of PCK were
knowledge of students’ understanding and knowledge of strategies teaching
particular topics. Participants were selected from a post-graduate program
voluntarily. Some participants did not have any teaching experience while some of
them had limited experience. Survey design was utilized and later some of the
participants were selected to be interviewed to get deeper understanding of their
PCK. Based on the findings, it was indicated that there were problems in
participants’ SMK. Because of their limited knowledge in SMK, most of the
participants also had inadequate knowledge of detecting students’ misconceptions.
Moreover, while some teachers use different ways to present topic comprehensible to
students, some of them did ignore the misconceptions and use their existing
instructional strategy. In conclusion, researchers emphasized the importance of

developing SMK and practicing experiences were needed to make progress in PCK.
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Another study carried out by Donnely and Hume (2015) used collaborative
technology (wiki) and examined the effect of using wiki on pre service teachers’
improvement of PCK in the methods of teaching chemistry course context. Seven
participants were involved in the study and case study design was used. Data were
collected from CoRe artefact, reflections and semi-structured interviews. Magnusson,
Krajcik and Borko (1999) model of PCK was used to assess participants’
development of PCK. Results indicated that using technology had influence on CoRe
design and hence contributed to the improvement of participants’ PCK. When the
results related with each component examined, it was seen that participants realized
that they had inadequate knowledge in terms of student learning and misconceptions.
However, they were able to use variety of method for instruction and assessment due
to the nature of topic taught. It was emphasized that observation was required in

order to elicit pre service science teachers’ PCK.

In the last decades the number of studies in the PCK field increased in Turkey
(Aydin & Boz, 2012). One of the studies was conducted by Tuzcu (2011) and
examined the pre service science teachers’ PCK by using Magnusson, Krajcik and
Borko (1999) model. Qualitative research tradition was utilized and data were
collected from three participants through observations, semi structured interviews
and lesson plans. Participants were the 4™ grade pre service science teachers. Results
indicated that pre service science teachers’ PCK were limited and participants had
difficulty in reflecting what they had learned from the courses into the real classroom
situations. When the results for each component examined in detail, regarding
assessment, except from one participants, others reported that they had knowledge
about different assessment methods but they did not know how to and when to apply
these methods. Related with knowledge of curriculum, participants prepared lesson
plans in accordance with the objectives but they had problems in purposes of science
curriculum and including all the students in the classroom activities due to their lack
of experience. Moreover, participants had knowledge about students’ prior
knowledge and characteristics of students but in practice they could not be able to
apply their knowledge because of lack of experience. Lastly, although in interviews

participants stated that using analogies, presentations, questioning were very

40



important in science lessons and teachers had to choose the most suitable strategies
in a given topic, they preferred teacher centered approaches in their teaching. It was
suggested that practice time in schools need to be increased and educators of pre

service teachers’ PCK should also be examined.

Other study was carried out by Aydin (2012) in order to examine in-Service
chemistry teachers” PCK in electrochemistry and radioactivity topics. Two teachers
having eight and fifteen years of experiences were involved in the study and
qualitative method was utilized. Different from the other studies in Turkey as data
collection tool card sorting activity, content representation (CoRe), observations and
semi structured interviews were used. Results suggested that PCK of teachers were
different in two chemistry topics and this may due to the nature of the topic they
taught. Moreover, teachers had quite knowledge in terms of knowledge of
assessment and knowledge of learners and misconceptions in electrochemistry than

radioactivity topic.

Usak (2005) studied PCK and SMK of pre service science teachers in terms of
flowering plants. Case study was utilized and four participants were included in the
study. Videotapes, concept maps, lesson plans, documents and interviews were the
data collection tools for this study. Results indicated that there was no significant
relationship between SMK and PCK of pre service teachers. Regarding SMK,
participants had some misconceptions in the selected topic and had difficulties in
understanding related science concepts. For knowledge of assessment component,
they preferred to use traditional techniques mainly multiple choice test and open
ended questions. Implementation of knowledge of learner dimension was also
problematic in practice although they stated that they had some knowledge about
learners. Moreover, it was concluded that participants emphasized the importance of
using different instructional strategies but most of them used teacher centered
methods in practice.

Usak (2009) in his another study, studied PCK of pre service science teacher’s in the
topic of cell. Six participants were involved in the study and for data collection

lesson preparation, laboratory plan, semi-structured interview and concept maps were
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used. Results showed that participants’ had enough SMK in terms of cell. It was also
concluded that pre service science teachers’ had inadequate knowledge related to
knowledge of students. Curriculum knowledge of participants was also adequate and
regarding assessment knowledge they had knowledge in using different types of

assessment methods while teaching.

The other study was carried out by Canbazoglu (2008) in Gazi University. The
purpose of the study was to examine pre service science teachers” PCK in structure
of matter topic. For selecting the subjects of the study, SMK test was applied to 40
participants and of them 5 pre service science teachers were chosen with different
knowledge level. Case study design was adopted and data were gathered through
observations, interviews and document analysis. The main findings indicated that
participant who had teaching experience had better PCK than participants who did
not have any experience. When the results of PCK components examined, in terms
assessment, participants reported they had limited knowledge in alternative
assessment methods and therefore preferred to use traditional methods in their
teaching. For instructional strategies, participants also had few knowledge and did
not use alternative methods. In knowledge of learners component, since participants
did not have high level of SMK and still some misconceptions, they could not detect

some misconceptions of students.

Different from the previous studies, Yigit (2009) developed a program to improve
pre service chemistry teachers” SMK and PCK in the topic of matter, chemical
equilibrium and acids. 22 participants were involved in the study and the program
lasted for five weeks. “Chemistry Concept Test (CCT) and “Chemistry Concept Test
Form B (CCT-B) were used in order to collect data. Before starting the program CCT
was administered and at the end of the program CCT-B was implemented. According
to the results of the study, participants’ level of knowledge in PCK was high at the
end of the program. The program improved participants’ knowledge in terms of

detecting misconceptions and the ways of eliminating them.

The other study was carried out in order to examine the relationship among PCK

components regarding ozone layer depletion (Kaya, 2009). Participants of the study
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were comprised of 4™ grade pre service science teachers. The sample consisted of
216 participant and they were given a survey. Later, based on the scores of survey,
25 participants from different groups were chosen to be interviewed. Results
indicated that there was a relationship between knowledge of curriculum,
instructional strategies and learner components. Results of knowledge of assessment
component showed that participants had low knowledge in assessment component
and they did not prefer to use alternative ways of assessment. Similarly, related to
curriculum knowledge, participants did not have necessary knowledge. Finally,
significant relation was found between SMK and PCK of pre service science
teachers. Participants who had high level of SMK, also had high level knowledge in

curriculum, learners and instructional strategies.

Mihladiz and Timur (2011) studied with 4™ grade pre service science teachers in
order to examine their opinions about in service science teachers’ PCK. A focus
group interview was conducted and data were analyzed by descriptive and content
analysis. Firstly, participants indicated that in service teachers’ had limited SMK.
Regarding with the knowledge of instructional strategies, they pointed out that
teachers’ had inadequate knowledge since they generally use questioning and
lecturing methods. Moreover, participants assessed in service teachers’ knowledge of
assessment as inadequate because they mostly preferred traditional ways and few

teachers used alternative methods.

Adadan and Oner (2014) studied PCK in the context of teaching methods of
chemistry course. They examined how pre service science teachers’ PCK were
developed throughout the course in the topic of behavior of gases by using Schneider
and Plasmans’ (2011) framework. They study was planned as case study and two
participants who were in their last year in the program were selected by purposive
sampling. Data were gathered via CoRe and interviews before and after the course.
Based on the results, it was explained that before the course participants’ PCK was
not well developed and limited. After the course, their representation of PCK had
improved but two participants did not show the same amount of improvement for the

components of PCK. Participants’ knowledge of science curriculum showed the least
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improvement among other components due to the lack of experience whereas
participants’ improvement in terms of knowledge of students was the highest because
of the other methods course they taken at the university. Therefore, it was concluded
that courses in teacher education programs had influence on developing pre service
teachers’ knowledge of students. In terms of knowledge of chemistry teaching, one
of the participants’ progression was greater than the other one. This was explained by
the different level of self-efficacy held by participants. Finally, related to knowledge
of assessment both of the participants developed their representations. The study
suggested that studies that monitoring participants’ PCK for a long time period is

needed.

Besides from the studies qualitative in nature regarding PCK, Aksu, Metin and
Konyalioglu (2014) developed a PCK instrument and administered it to 768
participants from different departments. Pedagogical content knowledge scale
(PCKS) included 38 items were applied to participants. Based on the analysis, three
factors were extracted as follows: content knowledge, pedagogical knowledge and
pedagogical content knowledge. In this scale, researchers did not examine the PCK
components separately and indicated that the instrument could be applied to any
departments in faculties of education. To conclude, they suggested that PCKS was

valid and reliable instrument.
2.4. Summary of the Literature Review

This chapter reviewed the related literature broadly in terms of perceptions of pre
service science teachers related to science teaching. It started with elementary
science teacher education in Turkey in order to gain understanding about currently
implemented science teacher program, main changes that HEC made in 2007 in the
teacher education programs and examined some studies that made comparison
between Turkish teacher education programs and other countries programs. It was
seen that there are some differences in terms of entrance to the faculties of education,
practicing hours in the program and supporting of beginning teachers in their first

years.
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Then, the review continued with the examination of science teacher knowledge based
on the Abell’s (2007) model of teacher knowledge. In this model, there were four
types of science teacher knowledge and two of them, pedagogical knowledge and
pedagogical content knowledge, are examined in detail. Regarding PK, it is
concluded that there was few research in the literature conducted with pre service
science teachers. In the light of the literature review, it could be concluded that there
were differences in terms of the components of PK. The common component of PK
in different studies was classroom management. However, although other
components had various names, mostly they covered the similar constructs. Based on
the literature, classroom management, learners and learning, lesson planning and
assessment were considered as components of PK and each component was
described in detail. Moreover, since this study investigated both PK and PCK of pre
service science teachers, distinction between these two types of knowledge was
emphasized.

Furthermore, regarding PK, the literature revealed that there were many models of
PCK and some of them were presented broadly in this study. While presenting PCK
models, differences between models and components were also mentioned.
Moreover, based on Abell’s model (2007), each component of PCK was examined in
detail. This study covered four components of PCK as follows: knowledge of science
instructional strategies, knowledge of science learners, knowledge of science
curriculum and knowledge of science learners. Knowledge of science leaner
component was measured in two categories: knowledge of misconceptions and
knowledge of learners. Orientation towards teaching science component was not
studied in the present study. Moreover, related to SMK and knowledge of context, a
brief information was given in order to present complete picture of Abell’s (2007)
model of science teacher knowledge. Lastly, studies related to PK and PCK in

international and in Turkish context were covered at the end of this chapter.
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CHAPTER 111

METHOD

This chapter presents the method used in the study. It includes the information
regarding the design of the study, research questions, subjects of the study, data
collection instruments, piloting the instruments, data analysis, data collection

process, internal and external threats of the study.
3.1. Design of the Study

Survey design was used in the current study. The first reason for choosing survey
design is surveys aim to get information from sample and identify the certain
characteristics of population. Moreover, in surveys, data is collected by asking
questions to the participants. Lastly, information from the sample is used to make
inferences about the population (Fraenkel & Wallen, 2006). In the present study, a
questionnaire was used for collecting data to describe perceptions of pre service

science teachers’ related to their PK and PCK in teaching science.

3.2. Research Questions
1. What are pre service science teachers’ perceptions related to their
pedagogical knowledge?

1.1. Do pre service science teachers’ perceptions related to their pedagogical
knowledge and its dimensions (learners and learning, lesson planning,
classroom management and assessment) differ in terms of gender?

1.2. Do pre service science teachers’ perceptions related to their pedagogical
knowledge and its dimensions (learners and learning, lesson planning,
classroom management and assessment) differ in terms of level of

achievement?
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2. What are pre service science teachers’ perceptions related to their
pedagogical content knowledge?

2.1. Do pre service science teachers’ perceptions related to their
pedagogical content knowledge and its dimensions (knowledge of
instructional strategies, knowledge of learners, knowledge of
assessment, knowledge of curriculum) differ in terms of gender?

2.2. Do pre service science teachers’ perceptions related to their
pedagogical content knowledge and its dimensions (knowledge of
instructional strategies, knowledge of learners, knowledge of
assessment, knowledge of curriculum) differ in terms of level of

achievement?

3.3. Subjects of the Study

Target population of the present study is all senior science teacher candidates
currently enrolled in the elementary science education departments of the faculties of
education in Turkey. Since it is not possible to administer the survey every member
of target population, accessible population is identified. The accessible population is
all the 4™ year students attending the state universities having elementary science
education departments in Ankara, so the study was conducted on the accessible
population. The reason for choosing fourth year students was that they were about to
complete method and pedagogical courses and they have been in the program for a
long time. As there are three state universities having elementary science education
departments in Ankara, data were collected from all these three universities. 36.4 %
(n=64) of data was gathered from Gazi University, 47.7 % (n=84) from Hacettepe
University and % 15.9 (n=28) from Middle East Technical University. The
approximate number of fourth grade pre service science teachers in state universities
of Ankara in 2014/2015 semester was 230 and 176 participants were involved in the
present study (N=176). Table 3.1 provides students’ distribution according to their

university.
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Table 3.1

Distribution of Participants According to Their University (N=176)

University n %

Gazi 64 36.4
Hacettepe 84 47.7
METU 28 15.9

Demographic characteristics of participants (gender, type of high school, their GPA
and desire to teach) are given in Table 3.2. Of the participants, 77.3 % were female
and 22.7 % were male. When the type of school that participants’ graduated
considered, it is seen that participants mostly graduated from Anatolian high school
(n=85, 48.3%) and general high school (n=63, 35.8). Participant who answered this

item as ‘other’ did not specify his/her response.

Table 3.2

Demographic Characteristics of the Participants (N=176)

f %

Gender

Female 136 77.3

Male 40 22.7
Type of High School

Anatolian High School 85 48.3

Anatolian Teachers High School 25 14.2

General High School 63 35.8

Private High School 2 1.1

Others 1 .60
GPA

Satisfactory 92 52.3

Honor 68 38.6

High Honor 16 9.1
Desire for Teaching

Agree 170 96.6

Not Sure 5 2.8

Disagree 1 .60
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In terms of academic achievement, participants were asked to write their general
grade point average (CPGA) in seventh semester. All of participants answered the
item. While coding the data, grades between 2.00 and 2.99 were coded as
satisfactory, grades between 3.00 and 3.49 were coded as honor and grades between
3.50 and 4.00 were coded as high honor. According to the results, 52.3% (n=92) of
the students were satisfactory, 38.6% (n=68) of them were honor and, 9.1% (n=16)
of them were high honor. The range of their CPGA was between 2.02 and 3.72 out of
4.00.

When participants were asked their desire to teach after graduation, majority of the
participants (n=170, %96.6) answered that they want to become a teacher while

2.8 % (n=5) of them were not sure and only one student did not want to teach.
3.4. Data Collection Instruments

Two questionnaires were utilized in the current study. These are Perceptions of
Knowledge and Skills in Teaching (PKST) (Choy, Lim, Chong & Wong, 2012) and
Scale for Pre Service Science Teachers Perception Related to Their PCK (Bukova-
Giizel, Cantiirk-Giinhan, Kula, Ozgiir, & Elci, 2013). Detailed information is given

about the instruments in the following sections.
3.4.1. Perceptions of Knowledge and Skills in Teaching (PKST) Scale

The PKST instrument including 38 items was developed by Choy, Lim, Chong and
Wong (2012). It aims to present perceptions of pre service teachers and teachers that
newly began to teaching related to their PK. Participant rated their perceptions
regarding PK on a 5 point Likert scale and in the original scale the scale ranged
between “no knowledge at all” to “complete knowledge”. Reliability of the original
instrument was found .95 and it involved six components as student learning, lesson
planning, instructional support, accommodating diversity, classroom management
and care and concern. Cronbach’s alfa values of each components
were .83, .82, .77, .71, .80, and .81 respectively.
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The instrument was translated into Turkish by an expert from school of foreign
language and by a bilingual translator who is speaking fluently English and Spanish.
Then, two experts from the department of educational sciences and two teachers, one
of them is science teacher and one of them is Turkish teacher, reviewed the
instrument and examined the consistency of the items with the original instrument.
Necessary changes were made based on the suggestions like using different words in
statements in order to make the meaning clear and final form of the instrument was
formed. Detailed information about Turkish version of the instrument is presented in

the following sections.

3.4.2. Scale for Pre Service Science Teachers’ Perceptions Related to Their
PCK

The instrument was originally developed by Bukova-Giizel, Cantiirk-Giinhan, Kula,
Ozgiir and Elgi (2013) to identify perceptions of pre service mathematics teachers
regarding their PCK. It was later adapted by the researcher to perceptions related to
science teaching. The major change was replacing the word “mathematics” by
“science”. Also, one of the components, which was related with knowledge of
mathematical language and symbols was removed and knowledge of assessment sub
dimension was added. The reason for removing the sub dimension was that in
science curriculum symbols are not used. Knowledge of assessment, which is a
component of PCK according to Abell’s model (2007), was missing in the original
instrument and was added as a component. In this way, the questionnaire was
adapted to science teachers’ perceptions related to their PCK and administered to a
large sample for validation in the pilot study. The Cronbach alpha value of the
original instrument was found .87. Factors of original scale and their Cronbach’s alfa

values are given in Table 3.3.
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Table 3.3

Cronbach Alpha Values for Factors of Perceptions of Pre Service Mathematics
Teachers’ Related to Their PCK

Factors a

Knowledge of Teaching Strategies .78
Knowledge of Mathematical Language and Symbols .60
Knowledge of Misconceptions 73
Knowledge of Learners .64
Knowledge of Curriculum .83

3.5. Piloting the Instruments
3.5.1. Piloting the Perceptions of Knowledge and Skills in Teaching (PKST)

The instrument was piloted with 193 pre service teachers at Ege University in April
2015. Since the instrument was related with perceptions of pedagogical knowledge
which is not subject specific (Grossman, 1990), departments of science education,
computer education and instructional technologies, Turkish language teaching, social

studies and classroom teaching were included in pilot study.

Exploratory factor analysis (EFA) was conducted in order to specify how many
factors are present in the scale (Tabachnick & Fidell, 2007). Before conducting
factor analysis, assumptions were checked. According to Bryman and Cramer (as
cited in Cokluk, Sekercioglu & Biiylikoztiirk, 2014) in order to conduct EFA the
minimum number of participants should be the larger than five or ten times the
number of variables. In the present study, this assumption was not violated since
193/38=5.08. Moreover, in order to examine sample size was appropriate or not for
conducting factor analysis, Kaiser-Meyer-Olkin should be more than .60 (Kaiser,
1974, as cited in Pallant, 2010). Moreover, Bartlett’s test of sphericity should be less
than p<.05 (Barlett, 1954, as cited in Pallant, 2010). In the study, Kaiser-Meyer-
Olkin (KMO) was .91 which was greater than the critical value and Bartlett’s test of
sphericity met indicated criteria (p=.000<.05). The sample size for the pilot study

was assured.
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Principal component analysis (PCA) is used because it is common to use PCA when
the purpose is to lower the number of variables into smaller number of variables and
this technique allows the researcher to examine the factor structure of the instrument
(Tabachnick & Fidell, 2007). For factor extraction, components having an eigenvalue
of 1 or more should be considered as important factors (Cokluk, Sekercioglu &
Biiytikoztiirk, 2014). It is also needed to look the scree plot as seen in Figure 3.1.

Scree Plot

Eigenvalue
o
|

1 2 3 4 5 B 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Component Number

Figure 3.1 Scree Plot of PKST

According to results of analysis, there were five components with Eigenvalue higher
than 1 and this explains the 58.02 % of the variance. When scree plot was examined,
it was decided to include four components since there were four factors after
breaking point as presented in Figure 3.1. These four components explained the

58.02 % of the variance as seen in Table 3.4.

Table 3.4

Total Variance Explained by the Components of PKST

Extraction Sums of Squared

Factors Initial Eigenvalues Loadings
Total % of Cumulative Total % of Cumulative
Variance % Variance %
Factorl 11.35 40.52 40.52 11.35 40.52 40.52
Factor2  1.90 6.77 47.30 1.90 6.77 47.30
Factor3 1.71 6.13 53.43 1.71 6.13 53.43
Factor4  1.29 4.59 58.02 1.29 4.59 58.02
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After deciding number of factors included in the instrument, Varimax with Kaiser
Normalization rotation method was performed in order to interpret the components.
In Varimax rotation the variance of loadings are maximized to simplify the factors
(Tabachnick & Fidell, 2007). Two criteria were considered to determine the items of
the factors. Tabachnick and Fidell (2007) explained that items should have at
least .32 factor loading in order to take part in one component. .40 was determined as
cut point for the factor loading in the present study. As Kim-Yin (2004, as cited in
Cokluk, Sekercioglu & Biiyiikoztiirk, 2014) indicated in order to take .40 as cut
point, the sample size should be minimum 200. Since in this study the pilot sample
size was (N= 193) approximate to critical value, .40 was taken as a criteria for
determining whether the item should be eliminated or not from the scale. Moreover,
items that located in more than one component and difference between factor
loadings were less than .01 should be eliminated from the instrument (Biiylikoztiirk,
2014). There were 38 items in the original instrument. Based on these criteria, 11
items (7, 9, 11, 17, 21, 25, 26, 28, 33, 37, and 38) were eliminated from the original
scale respectively. In the final form there were 27 items. Factor loadings of items
after the rotation are given in Table 3.5. The first component contributed to 40.52 %
of the total variance, while the second component contributed nearly 6.77 %, third
component 6.13 %, fourth component 4.59 %. Then, based on the related literature,

factors were given names.

Table 3.5

Factor Loadings of PKST after the Rotation

Factor Loadings After the Rotation h*"

Item No  Classroom Learners Lesson  Assessment
Management &Learning Planning

1 e .63
2 .78 73
3 44 46
4 .62 .55
5 .62 .58
6 .58 .52
8 .67 .61
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Table 3.5 (continued)

Factor Loadings After the Rotation h*"

Item No  Classroom Learners Lesson  Assessment
Management Learning  Planning

7 .62 .65
9 41 47
10 .55 .61
11 .62 .58
12 .80 72
13 15 .62
14 74 .66
15 .80 71
16 .66 .68
17 43 .46
18 .67 .63
19 .61 .55
20 71 .57
21 .95 .60
22 .95 .59
23 .53 51
24 o7 .54
25 o7 48
26 71 .55
27 .60 44

*communalities

To sum up, the adapted instrument has four dimensions different from the original
instrument. This difference may occur due to the cultural differences and different
education systems of the country from which the instrument was adapted. According
to OECD report (2014), culture may have influence on GPK and therefore it might
explain the differences between factor structures of the instrument.

When the items in the instrument were considered, the first factor was labeled as
classroom management since it includes items related with using time efficiently,
implementing group activities, and managing appropriate levels of difficulty of a task
and preventing problems. The second factor named as learners and learning since it

has items related to attracting students’ attention to the lessons and improving their
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thinking skills. The third factor was named as lesson planning because it is
comprised of items related with planning the instruction and enabling resources. The
last factor was named as assessment because this factor highlighted knowledge of

preparing assessment tools and interpreting the results.

For reliability, the Cronbach Alfa was calculated and found .94 in the pilot study. As
there were four dimensions, the Cronbach Alpha values were .86, .87, .85, and .84
respectively. The Cronbach’s Alfa values and number of factors for the PKST

instrument is presented in Table 3.6.

Table 3.6

Cronbach’s Alfa Values and Number of Items in Each Factor

Factors Number of Items Cronbach a
Classroom Management 10 .87
Learners and Learning 7 .86
Lesson Planning 6 .85
Assessment 4 .80

3.5.2. Scale for Pre Service Science Teachers’ Perceptions Related to Their
PCK

Original version of perception of PCK scale was developed in Turkish language and
resulted in five factor structures. Since the researcher has already a model related
with the instrument, confirmatory factor analysis (CFA) was conducted using
LISREL 9.2 program.

According to the first results of the CFA, chi square (y2=237.75, p=.00) showed
significant value with the ratio of ¥2/df =1.90. However, root mean square error of
approximation (RMSEA) value of .092, comparative fit index (CFI) of .81, goodness
of fit index (GFI) value of .81 and (IFI) of .81 indicated poor fit. Because of the poor
fit, modification indices were examined. Item pairs which have high error covariance
were €6-€5, €15- €14, €7- €2, £7- €5, €l1- €5, €11- €7, €9- £6. Three modifications

were considered between the item pairs €6- €5, €15- €14 and €7- &5 based on whether
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the items were in the same factor or measured related constructs. After modifications

were done, CFA was conducted again.

Results of the second analysis indicated that RMSEA value of .078 which is
considered as acceptable fit (Tabachnick & Fidell, 2007). Moreover, the goodness of
fit indices were found in acceptable level (y2=200.14, df= 122 y2/df =1.64, CFI=.91,
IFI= .91, RMR= .34). According to Cokluk, Sekercioglu and Biiyiikoztiirk (2014)

critical values and the limit values of PCK instrument results are given in Table 3.7.

Table 3.7

Results of CFA

Goodnes of fit index PCK scale Critical values
x2/df 1.74 <5

RMSEA .078 .05 <RMSEA <.08
RMR .034 <.10

CFl .907 >.90

IFI 912 >.90

GFlI 851 >.90

CFI and IFI values indicated good fit but GFI value was lower than the expected

value due to its’ sensitivity to sample size (Cokluk, Sekercioglu ve Biiyiikoztiirk,

2014).
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Chi-5quare=200.14, df=122, P-value=0.00001, RM3ER=0.07%&
Figure 3.2 Five-Factor CFA Model of Perceptions of Pedagogical Content

Knowledge Scale with Standardized Estimates

Result of the final model of CFA for the instrument indicated that standard estimates
ranged between .44 and .83 as seen in Figure 3.1 and all the items were loaded on
pre-determined factors similar to the original scale. As a result, perceptions of
pedagogical content knowledge scale including 18 items and five factors were

accepted as a model.

The Cronbach alpha reliability for the whole instrument was calculated as .88. For
reliability analysis, a of .6-.7 is acceptable value and .8 or higher values accepted as
good reliability (Cronbach, 1951). Cronbach alpha coefficient for each factor were
provided in Table 3.8.
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Table 3.8

Factors and Cronbach’s Alfa Values of PCK Scale

Factors Number of Items a

Knowledge of Science Inst. Strategies 3 a7
Knowledge of Science Learners 2 .63
Knowledge of Science Misconcep. 3 .64
Knowledge of Science Curriculum 7 75
Knowledge of Science Assessment 3 12

3.6. Data Collection Procedure

After forming the final forms of the instruments, approval from the METU ethical
committee was taken for ethical considerations (see Appendix B). Moreover, for
collecting data from Hacettepe University researcher also applied to Hacetttepe
University Ethical Committee and get permission (see Appendix C). In Gazi
University, approval from METU Ethics Committee was accepted so there was no
need to apply to Gazi University Ethical Committee. After getting necessary
permissions, the dates in which instruments would be conducted were determined

with the instructors from each university.

Two questionnaires were applied to the participants in their classrooms. Time for
completing the instrument was approximately 15-20 minutes. At METU and
Hacettepe University, researcher administered the questionnaire but at Gazi
University, instrument was administered by another researcher who was also
studying science education. Before conducting the instrument, other researcher who
implemented the instruments was informed about the directions and the items in the
scale. Before administering the instruments the researcher informed participants
about the instrument and stayed in the classroom during the administration process to

answer possible questions that may arise related to items.

Data collection period started in April 2015 and finished in May 2015. An informed
consent form (see Appendix D) was given to each participant before conducting the
instrument which included the purpose of the study, duration of administering the

instrument and contact information of the researcher in case of any questions that
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emerge in participants’ mind after completing it. Moreover, confidentiality was
ensured because participants’ names were not used in any form or in any publication.
Participants who read and signed the informed consent form were given the
questionnaire. In METU and Hacettepe University, for participants who were not in
the classroom at the data collection date, their instructor administered the instrument
in the following week.

3.7. Data Analysis Procedure

The data obtained through instruments were analyzed using SPSS 20. Descriptive
statistics was used in order to describe the basic characteristic of the data.
Independent t test and one way ANOVA were conducted as inferential statistics to

reach the conclusions.

For the demographic characteristic of the participants (university, gender, type of
high school, level of achievement and desire for teaching) descriptive statistics were
performed by calculating mean, standard deviations, frequencies, percentages and
range. Moreover, to present pre service teachers’ perceptions related to their PK and
PCK again descriptive statistics were used and mean and standard deviations were

calculated.

In order examine whether pre service science teachers’ perceptions related to their
PK and PCK differ in terms of gender, independent t test was calculated and
assumptions were checked. In order to investigate whether perceptions of PK and
PCK of pre service science teachers’ differ according to level of achievement, one
way ANOVA was used. Assumptions of one way ANOVA were checked and

detailed information is presented in the following chapter.

Lastly, for the pilot study, exploratory factor analysis (EFA) was conducted for
Perceptions of Knowledge and Skill in Teaching and confirmatory factor analysis
(CFA) was performed for Perceptions related to PCK scale. In order to check
reliability, Cronbach’s Alpha values were calculated for each of them. In the present

study, alpha level was considered as .05.
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3.8. Limitations of the Study

This section includes information in terms of external and validity threats and the

way of controlling possible threats.
3.8.1. External Validity Threats

External validity refers to “the extent to which the results of a study can be
generalized determines the external validity of the study” (Fraenkel & Wallen, 2006,
p.104). The study almost included all fourth year pre service science teachers in state
universities of Ankara and investigated their perceptions related to science teaching.
However, generalization of the results of the current study is limited. It could be
generalized for pre service science teachers similar in characteristics and have

common background properties with the accessible population of the study.
3.8.2. Internal Validity Threats
The potential internal threats for the current study are presented below.

To begin with, according to Fraenkel and Wallen (2006) subject characteristics threat
is “the selection of people for a study may result in the individuals differing from one
another in unintended ways that are related to the variables to be studied” (p. 170).
This threat was tried to be controlled by selecting subjects from the same grade level
and in order to reduce the effect of socioeconomic status level all subjects were
selected from the state universities. However, since the medium of instruction at
METU is English whereas at Hacettepe and Gazi University medium of instruction is
Turkish, participants from METU may not had been aware of some of the Turkish
terminology related to PK and PCK in the questionnaires. Therefore, this situation

might have affected the findings of the study.

Moreover, in order to minimize the loss of subjects, the day of implementation of
instrument was announced beforehand by the instructors and participants who were
absent in data collection day were given the instrument in the following week if

she/he was volunteer to participate in.
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The other possible threat is location since different universities were involved in the
study. For controlling location threat data were collected in the classrooms and it was
applied in the morning. It was tried to ensure the data collection places similar to

each other in different universities.

Furthermore, instrumentation was another threat for the present study. In two
universities, the instrument was applied by the researcher but in Gazi University it
was administered by a different researcher. To standardize data collection procedure,
the other researcher was given information about the purpose of the study, duration
of administration and direction of the instrument. In this way, instrumentation threat

was tried to be controlled.

Testing was not a threat for the present study since data were not collected over a
period of time and the study was not designed as an intervention study. The

instruments were applied once to the participants.

Additionally, history threat occurs when unplanned or unexpected event happens in
the course of the study (Fraenkel and Wallen, 2006). There seems no such things

occurred during data collection process.
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CHAPTER IV

RESULTS

This chapter includes information regarding the results of the study. It includes three
main parts. In the first part, results on pre service science teachers’ perceptions
related to PK and its’ sub-dimensions are provided while in the second part results on
participants’ perceptions related to their PCK and its sub-dimensions are presented in
detail by using descriptive and inferential statistics. At the end, summary of the

results are given.

4.1. Results on Pre Service Science Teachers’ Perceptions Related to Their

Pedagogical Knowledge (PK)

First research question aims to investigate pre service science teachers’ perceptions
related to PK. Data were analyzed by using descriptive statistics. The Likert scale
ranged from “no knowledge at all” (1) to “complete knowledge” (5). The overall
mean value for the pre service science teachers’ perceptions related to PK was 4.14
(SD=.84) and mean scores ranged between 3.86 and 4.40. In the study, higher mean
value indicated that participants perceived themselves as to have higher perceptions
related to their PK. Mean, standard deviation, minimum and maximum values were

calculated for each dimension and provided in Table 4.1.

Table 4.1

Descriptive Statistics for Dimensions of Perceptions Related to PK (N=176)

M SD
Learners and Learning 4.16 .86
Lesson Planning 4.20 .83
Assessment 4.24 .80
Classroom Management 4.03 .88
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According to the results, mean scores of learners and learning (M=4.16, SD=.86),
lesson planning (M=4.20, SD=.83) and assessment (M=4.24, SD= .80) were close to
each other and considered as being close to complete knowledge. Their standard
deviation scores were also very close to each other. On the other hand, mean scores
of classroom management (M=4.03, SD=. 88) was lower than the other three
dimensions. Descriptive statistics for each item is given in Table 4.2.

Table 4.2

Descriptive Statistics for PKST

Items M SD  1-2* 3** 4-5***

Learners and Learning

1. Developing students’ interest in 410 78 57 6.8 87.5
learning

2. Arousing students’ interest towards 426 76 57 23 92.1
subject

3. Including critical thinking 400 94 97 97 80.7
appropriately in the lessons

4. Including creative thinking 406 91 108 23 87.0

appropriately in the lessons

5. Facilitating and stimulating thinking 420 88 86 34 88.1
among students

6. Using student-centered teaching and 437 86 74 11 915
learning activities

8. Asking students the right questions to 419 82 69 34 89.8
facilitate their learning

Lesson Planning

7. Choosing appropriate teaching 423 81 57 45 89.8
strategies for teaching particular topics

9. Planning lessons that take into 413 87 80 85 83.5
consideration the different abilities of
students

10. Determining appropriate teaching 422 82 57 74 86.9
methods

11. Planning student centered lessons 440 77 45 40 91.4

12. Producing teaching materials 419 83 69 40 89.2

13. Acquiring appropriate teaching 404 87 69 136 795
materials
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Table 4.2 (continued)

Items M SD  1-2* 3** 4-5%**
Assessment
14. Designing assessment tools (e.g., 433 78 45 57 89.7

written tests, oral tests, science
practical, etc.)
15. Interpreting student’ performance from 424 .77 51 51 89.8
test scores
16. Using appropriate forms of assessment 418 .83 6.9 45 88.6
17. Using evaluative feedback to assist 423 83 63 51 88.6
students in their progress
Classroom Management
18. Teaching according to students’ pace. 437 .82 6.3 2.8 90.9

19. Diagnosing students’ learning 422 87 69 6.8 86.4
difficulties.

20. Managing individual students’ 403 80 74 80 84.6
learning effectively.

21. Applying appropriate classroom 403 87 80 125 795
management techniques.

22. Managing students with behavioral 386 .98 108 199 693
and learning problems.

23. Using appropriate strategies to 413 90 91 57 85.2
monitor student behavior.

24. Managing student discipline. 395 90 91 136 772

25. Managing time effectively. 395 93 86 188 728

26. Having coping skills. 392 90 91 153 755

27. Managing stress. 386 91 96 17.0 73.3

*percentage of no knowledge and little knowledge ** percentage of moderate
knowledge
***percentage of quite knowledge and complete knowledge

Results indicated that a majority of the participants responded the items in learners
and learning dimensions as to have complete knowledge and quite knowledge. The
mean values for the items in this dimension ranged between 4.00 and 4.37. Mean
scores for developing students’ interest in learning (M= 4.10, SD=.78), including
critical thinking appropriately in the lessons (M=4.00, SD=.94), including creative
thinking skills in the lessons (M=4.06, SD=.91), arousing students’ interest towards

subject (M=4.26, SD=.76), facilitating and stimulating thinking among students
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(M=4.20, SD=.88), using student centered teaching and learning activities (M=4.37,
SD=.86) and asking right questions to facilitate their learning (M=4.19, SD=.82)
were close to value of “having quite knowledge”. As seen from the Table 4.2, mean

values of items were above 4.00 that indicates participants had positive perceptions.

In terms of lesson planning, similar to the learners and learning dimension, majority
of the participants rated the items as having “quite” and “complete” knowledge. The
mean values for the items in this dimension ranged between 4.04 and 4.40.
According to Table 4.2 results revealed that participants perceived themselves to
have quite knowledge related to choosing appropriate teaching strategies for teaching
particular topics (M=4.23, SD=.81), determining appropriate teaching methods
(M=4.22, SD=.82), planning student centered lessons (M=4.40, SD=.77), producing
teaching materials (M=4.19, SD=.83), planning lessons that take into consideration
the different abilities of students (M=4.13, SD=.87) and acquiring appropriate
teaching materials (M=4.04, SD=.83).

As seen in Table 4.2, descriptive statistics for assessment dimension indicated that
most of the participants generally perceived themselves as knowledgeable. The mean
values of items for this dimension ranged between 4.18 and 4.33. Participants
reported that in terms of designing assessment tools (M=4.33, SD=.78), interpreting
students’ performance from test scores (M=4.24, SD=.77), using appropriate forms of
assessment (M=4.18, SD=4.23) and using evaluative feedback to assist students in

their progress (M=4.23, SD=.83) they feel themselves competent.

Although classroom management dimension has the lowest mean value (M=4.03,
SD=.88) among other three dimensions, most of the participants felt that they have
quite knowledge in relation to classroom management. The mean values ranged
between 3.86 and 4.37. As displayed in Table 4.2, items related to classroom
management with the higher mean values were teaching according to students’ pace
(M=4.37, SD=.82), diagnosing students’ learning difficulties (M=4.22, SD=.87),
using appropriate strategies to monitor student behavior (M=4.13, SD=.90),
managing individual students’ learning effectively (M=4.03, SD=.80) and applying
appropriate classroom management techniques (M=4.03, SD=.87). On the other
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hand, perceptions with the lower mean values for this dimension were managing
students with behavioral and learning problems (M=3.86, SD=.98), managing
students discipline (M=3.95, SD=.90), managing time efficiently (M=3.95, SD=.93),
having coping skills (M=3.92, SD=.90), managing stress (M=3.86, SD=.91) which

were between moderate and quite knowledge.

4.1.1. Results on Pre Service Science Teachers’ Perceptions Related to Their
PK According to Gender

One of the sub research questions of the first research question aimed to investigate
whether gender had influence or not on pre service science teachers’ perceptions
related to their PK. Independent samples t test was used in order to make comparison
between mean differences of female and male participants’ perceptions in terms of

overall PK and its dimensions.

Before conducting analysis, assumptions of independent samples t-test were
controlled. These assumptions were independent observation, normality and
homogeneity of variance (Green & Salkind, 2011). For independent observation, it
was assumed that observations within each sample were independent from each
other. In order to check normality, Skewness and Kurtosis values, Kolmogorov-
Smirnov test and histogram were used. Skewness and Kurtosis values for groups
were between +3 and -3 and normality assumption was validated according to
Tabachnick and Fidell (2007) for overall PK and for dimensions of PK. On the other
hand, Kolmogorov-Shapiro-Wilk test results indicated that normality assumption was
violated since the results were significant (p< .05). However, relatively large sample
size (N=176) for the present study could be considered as not to violate normality
assumption (Gravetter & Wallnau, 2010). The histogram also appeared to be

reasonably normally distributed. Therefore, normality assumption was ensured.

In order to check homogeneity of variance assumption, Levene’s Test was used. This
assumption is not violated (p> .05) since the values for overall PK (p=.95), learners
and learning (p= .24), lesson planning (p= .87), assessment (p= .90) and classroom

management (p=. 68) were not significant.
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After checking assumptions, independent samples t-test was performed. Results of
independent t test for perceptions related to PK of participants according to gender
are displayed in Table 4.3.

Table 4.3

Independent Samples t-test Results of Perceptions Related to PK According to
Gender

Gender N M SD t p
Perceptions related to PK Female 136 4.14 .65 37 .07
Male 40 4.10 63

As seen in Table 4.3, results showed that there was no statistically mean difference
between female participants’ perceptions (M=4.14, SD=.65) and male participants’
(M=4.10, SD=.63) perceptions related to their PK, t (174) = .37, p> .05.

When the dimensions of PK examined separately, results were non-significant
according to participants’ gender. The results of independent t test for perceptions
related to the dimensions of PK are given in Table 4.4. There was no statistically
mean difference in perceptions of learners & learning dimension between female
participants (M=4.19, SD=.71) and male participants (M=4.09, SD=.78); t (174)
= .68, p. >05. Similarly, results pertinent to lesson planning, (t (174) = .75, p > .05),
assessment (t (174) = .72, p>. 05) and classroom management t (174) =.29, p> .05)

were non-significant.
Table 4.4

Independent Samples t-test Results of Perceptions Related to Dimensions of PK
According to Gender

Factors Gender M SD t p

Learners and Learning Female 4.19 71 .68 .50
Male 4.09 .78

Lesson Planning Female 4.22 .70 75 45
Male 4.13 .66
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Table 4.4 (continued)

Factors Gender M SD t p

Assessment Female 4.27 71 12 A7
Male 4.17 72

Classroom Female 4.02 .70 .29 7

Management Male 4.06 76

4.1.2. Results on Pre Service Science Teachers’ Perceptions Related to Their

PK According to Level of Achievement

The second sub-research question pertaining to first research question concerned
with if pre service science teachers’ perceptions related to their PK differ in terms of
level of achievement. Level of achievement had three levels: satisfactory (ranged
between 2.02 and 2.89), honor (ranged between 3.06 and 3.44) and high honor
(ranged between 3.51 and 3.72). The one way analysis of variance (ANOVA) was
performed to investigate this research question. Assumptions of one-way ANOVA
were independent observation, normality and homogeneity of variance (Green &
Salkind, 2011) which were given in details in previous section for the present data. In
order to check whether mean differences between satisfactory, honor and high honor
were significant or not one-way ANOVA was carried out. According to Table 4.5,
the result of analysis showed that level of achievement did not have any significant
effect on participants’ perceptions related to their PK, F (2, 173) = 1.55, p=.22.
Because the results were non-significant, there was no need to report eta squared and

conduct Tukey and Scheffe tests.
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Table 4.5

One Way ANOVA Results of Perceptions Related to PK According to Level of
Achievement

Source SS df MS F p
Between Groups 1.29 2 .65 1.55 22
Within Groups 72.07 173 42

Total 73.36 175

This research question also aimed to identify if pre service science teachers’
perceptions related to dimensions of PK differ in terms of level of achievement. To
answer this question, a series of one way ANOVA were conducted and results were
summarized in Table 4.6. Results suggested that level of achievement did not have
significant effect on participants’ perceptions related to learners & learning F (2,
173) = .99, p=.37, lesson planning F (2, 173) = .90, p=.15, assessment F (2, 173)
= .87, p=.42, and classroom management F (2, 173) = 1.37, p=.26. Therefore, post-

hoc comparisons were not performed.

Table 4.6

One Way ANOVA Results of Dimensions of Perceptions Related to PK According to
Level of Achievement

SS df MS F p
Learners&Learning Between 1.04 2 .52 .99 37
Groups
Within Groups  90.34 173 .52
Total 91.38 175
Lesson Planning Between 1.80 2 .90 1.91 15
Groups
Within Groups  81.24 173 A7
Total 83.03 175
Assessment Between .88 2 44 .87 42
Groups
Within Groups  87.43 173 51
Total 88.31 175
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Table 4.6 (continued)

SS df MS F p
Classroom man. Between 1.39 2 69 137 .26
Groups
Within Groups 87.70 173 51
Total 89.08 175

4.2. Results on Pre Service Science Teachers’ Perceptions Related to Their

Pedagogical Content Knowledge

Other research question investigated pre service science teachers’ perceptions related
to their PCK. The Likert scale range from never (1) to always (5). Items with the
higher mean value revealed that participants perceived that they have high level of
PCK. The overall mean value for the pre service science teachers’ perceptions
related to PCK was 4.07 (SD=.90) and mean scores ranged between 3.86 and 4.40.
To identify participants’ perceptions, mean, standard deviation, minimum and

maximum values were calculated for each dimension and presented in Table 4.7.

Table 4.7

Descriptive Statistics for Dimensions of Perceptions Related to PCK

M SD
Knowledge of Science Inst. Strategies 4.15 .95
Knowledge of Science Learners 3.98 .96
Knowledge of Science Misconceptions 3.77 97
Knowledge of Science Curriculum 4.17 .89
Knowledge of Science Assessment 4.08 .92

According to Table 4.7 descriptive results indicated that mean scores of knowledge
of instructional strategies (M=4.15, SD=.95), knowledge of curriculum (M=4.17,
SD=.89) and knowledge of assessment (M=4.08, SD=.92) were regarded as close to
having quite knowledge. On the other hand, knowledge of misconceptions (M=3.77,
SD=.97) and knowledge of learners (M=3.98, SD=.96) dimensions had lower mean

70



values compared to other three dimensions. Descriptive results for each item are
described in Table 4.8.

Table 4.8

Descriptive Statistics for Perceptions Related to PCK

Items M SD  1-2* 3** 4-5***

Knowledge of Science Inst. Strategies

1. I can arrange activities while teaching 388 110 165 8.0 75.6
science concepts

2. | can link science concepts to daily life 432 90 91 23 88.7

3. | can use analogies while teaching 425 8 74 40 88.7
science concepts

Knowledge of Science Learners

4. I know students’ prior knowledge in a 393 95 125 091 78.4
given topic

8. | can select activities that are appropriate 4.03 .95 131 5.1 81.8
students’ developmental level.

Knowledge of Science Misconcep.

5. I can anticipate students’ difficulty areas 3.77 .97 148 142 71.0
in a given topic

6.1 know the students’ possible 3.73 94 125 182 69.3
misconceptions in a given topic

7. 1 can arrange activities that do notcause 3.81 1.00 125 188 68.7
misconceptions

Knowledge of Science Curriculum

9. I have knowledge about the purposesof 424 8 51 9.7 85.2
the elementary science curriculum

10. I can prepare a lesson plan in a given 423 92 63 131 807
topic

11. | prepare lesson plans that relate 421 91 91 40 87.0
purposes of elementary science
curriculum and needs of students

12. 1 consider the objectives of the topic 453 73 40 23 93.8
while preparing lesson plan

13. I can use assessment tools in 412 92 97 74 82.9
elementary science curriculum
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Table 4. 8 (continued)

ltems M SD 1.2% 3% 4.5%x*
14. | can assess the effectiveness of the 397 92 108 1038 78.4
activities in terms of creating science
concepts
15. | can use assessment results to 405 95 114 8.0 80.7

plan/improve the instruction

Knowledge of Science Assessment

16. I can evaluate students’ knowledge by 422 91 91 57 85.3
using a variety of assessment tools
(written / oral exams , portfolios,
posters, self-evaluation and so on

17. 1 can develop various assessment tools 3.98 .93 102 136 76.1
appropriate for the elementary science
curriculum

18. I have the knowledge of different 405 93 102 97 80.2
assessment methods in science teaching

*percentage of never and rarely ** percentage of undecided
***percentage of usually and always

Descriptive results for knowledge of science instructional strategies dimension
revealed that majority of participants perceived themselves as having high level of
knowledge (mean values ranged between 3.88 and 4.25). Mean score of the
participants for the linking science concepts to daily life (M=4.32, SD=.90) and using
analogies while teaching science concepts (M=4.25, SD=.85) were high and above
the overall mean score of PCK. The mean value of item which was related with
arranging activities while teaching science (M=3.88, SD=1.10) was lower than the

other mean scores in the present dimension.

Results of the second dimension indicated that most of the participants responded the
first (78.4%) and second item (81.8%) in knowledge of learners dimension as always
and usually. The mean scores of the participants for knowing students’ prior
knowledge in a given topic (M=3.92, SD=.95) and selecting activities that are
appropriate to students’ developmental level (M=4.03, SD=.95) were close to each

other with the same standard deviation value.
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In terms of knowledge of misconceptions dimension, mean values of the items have
the lowest mean values among other items in the instrument. As seen in Table 4.8
mean values ranged between 3.73 and 3.81. Participants tended to rate undecided for
the items anticipating students’ difficulty areas in a given topic (M=3.77, SD=.97),
knowing the students’ possible misconceptions in a given topic (M=3.73, SD=.97)

and arranging activities that does not cause misconceptions (M=3.81, SD=1.00).

Furthermore, results of the knowledge of curriculum dimension revealed that
majority of the participants perceived themselves as having high level of curriculum
knowledge. Most of the participant perceived their knowledge as high in terms of
having knowledge about the purposes of elementary science curriculum (M=4.24,
SD=.85), preparing lesson plan in a given topic (M=4.23, SD=.92), preparing lesson
plans that relate the purposes of elementary science curriculum and needs of students
(M=4.21, SD=.91), considering the objectives of the topic while preparing lesson
plan (M=4.53, SD=.72), capable of using assessment tools in elementary science
curriculum (M=4.12, SD=.92) and capable of using assessment results to
plan/improve the instruction (M=4.05, SD=.95) Only one item which was asking
assessing the effectiveness of the activities in terms of creating science concepts
(M=3.97, SD=.91) had a mean value lower than 4.00.

The last dimension was asking for perceptions related to knowledge of assessment.
According the Table 4.8, mean values ranged between from 3.98 to 4.22. Participants
felt themselves more competent in terms of evaluating students” knowledge by using
variety of assessment tools (M=4.22, SD=.91) and having knowledge about different
assessment methods in science teaching (M=4.05, SD=.93). Mean value for the item
related with developing various assessment tools appropriate for the elementary
science curriculum (M=3.98, SD=.93) was lower than the other two items in this

dimension.
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4.2.1. Results on Pre Service Science Teachers’ Perceptions Related to Their
PCK According to Gender

Investigation of whether pre service science teachers’ perceptions related to PCK
differ or not in terms of gender is one of the sub research questions belonging to the
second research question. Independent sample t-was carried out in order to
investigate the mean differences between female and male participants in overall

PCK and in its five dimensions.

Before analysis of data, assumptions of independent sample t test (independent
observation, normality and homogeneity of variance) were checked (Green &
Salkind, 2011). In terms of independent observation, it was assumed that two
observations were independent from each other. For normality, Skewness and
Kurtosis values and histograms were checked. Skewness and Kurtosis values should
be close to zero and values should not exceed +3 or -3 (Tabachnick& Fidell, 2007).
The Skewness values ranged between -1.2 and -.78 and Kurtosis values ranged
between .32 and 1.18 for all dimensions of PCK and overall PCK. Histogram also

reasonably distributed normally, so normality assumption was not violated.

For homogeneity of variance assumption Levene’s test was checked. Results
indicated that overall PCK, knowledge of assessment, knowledge, curriculum,
knowledge of misconceptions, knowledge of learners and knowledge of instructional
strategies were not violated the homogeneity of assumption since the test results
were non-significant (p>.05). After assumptions were checked, independent samples
t -test was carried out to show whether mean scores were significantly different or
not in terms of gender. Results revealed that female pre service science teachers’
perceptions of PCK (M=4.07, SD=.69) was not statistically different than male pre
service science teachers’ perceptions of PCK (M=4.06, SD=.68); t (174) =.03,
p>.05) as summarized in Table 4.9.
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Table 4.9

Independent Samples t-test Results of Perceptions Related to PCK According to
Gender

Gender N M SD t p
Perceptions related to PCK  Female 136 4.07 .69 .030 .98
Male 40 4.06 .68

When the dimensions examined separately, the results showed that regarding gender
there was no statistically significant difference in pre service science teachers’
perceptions regarding knowledge of instructional strategies (t (174) =.83, p> .05),
knowledge of learners t (174) =.063, p> .05), knowledge of misconceptions t (174)
=1.01, p> .05, knowledge of curriculum t (174) =.47, p> .05, and knowledge of
assessment t (174) =.83, p> .0 as seen in Table 4.10

Table 4.10

Independent Samples t test Results of Perceptions Related to Dimensions of PCK
According to Gender

Gender M SD t p
Knowledge of Inst. Female 4.16 81 22 .83
Strategies Male 412 77
Knowledge of Female 3.98 .86 .063 .95
Learners Male 3.99 .80
Knowledge of Female 3.73 .89 1.01 31
Misconceptions Male 3.89 77
Knowledge of Female 4.21 .70 A7 .64
Curriculum Male 415 72
Knowledge of Female 4.08 .83 A1 91
Assessment Male 4.06 84
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4.2.2. Results on Pre Service Science Teachers’ Perceptions Related to Their

PCK According to Level of Achievement

The other sub research question examined whether level of achievement had any
effect on participants’ perceptions related to their PCK and dimensions of PCK. One-
way ANOVA was conducted to answer these questions. Assumptions of ANOVA
which were independent observation, normality and homogeneity of variance were
examined for the present data while conducting independent sample t test for the
previous research question. Therefore, one way ANOVA was performed directly.
Table 4.11 presents the results of one-way ANOVA for the perceptions of overall
PCK. As seen in Table 4.11 pre service science teachers’ perceptions related to PK
did not differ in terms of level of achievement, F (2, 173) = .89, p=.41. Therefore,

post-hoc comparison tests were not carried out.

Table 4.11

One Way ANOVA Results of Perceptions Related to PCK According to Level of
Achievement

Source SS df MS F p
Between Groups .85 2 42 .89 41
Within Groups 82.53 173 48

Total 83.38 175

Moreover, result of perceptions related to dimensions of PCK is given in Table 4.12,
According to the table, none of the ANOVA results were significant. Findings
suggested that level of achievement had not a significant effect on participants’
perceptions related to knowledge of instructional strategies F (2, 173) = 1.02, p=.36,
knowledge of learners F (2, 173) = 1.18, p=.31, knowledge of misconceptions F (2,
173) = .90, p=.41, knowledge of curriculum F (2, 173) = .66, p=.52 and knowledge
of assessment F (2, 173) = 1.28, p=.28. Since the results were non-significant eta

squared was not reported.
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Table 4.12

One Way ANOVA Results of Dimensions of Perceptions Related to PCK

SS df MS F p

Knowledge of  Between 1.32 2 .66 1.02 .36
Inst. Strat. Groups

Within Groups  111.52 173 .65

Total 112.84 175
Knowledge of  Between 1.69 2 .84 1.18 31
Learners Groups

Within Groups  123.99 173 12

Total 125.68 175
Knowledge of  Between 1.36 2 .68 .90 41
Misconceptions  Groups

Within Groups ~ 130.58 173 .76

Total 131.94 175
Knowledge of  Between .66 2 .33 .66 52
Curriculum Groups

Within Groups 86.56 173 .50

Total 87.22 175
Knowledge of Between 1.77 2 .88 1.28 .28
Assessment Groups

Within Groups  119.34 173 .69

Total 121.11 175

4.3. Summary of the Results

To conclude, this study aimed to examine pre service science teachers’ perceptions
related to science teaching in terms of their PK and PCK. Moreover, it also
investigated effects of some background variables (gender and level of achievement)

on their perceptions of PK and PCK.

The first question was concerned with the pre service science teachers’ perceptions
related to their PK. The results showed that a majority of participants perceived
themselves to have “quite” knowledge in terms of PK. When the dimensions of PK
were examined, it was seen that participants’ perceptions of their PK level in relation
to assessment was highest and classroom management was the lowest among PK’s

dimensions. Moreover, gender and level of achievement did not have any effect on
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their perceptions of overall PK, learners & learning, lesson planning, classroom

management and assessment.

The second research question investigated participants’ perceptions of their PCK.
The results revealed that most of the participants also felt themselves to have high
level of PCK. Participants perceived their level of knowledge in terms of
instructional strategies, assessment and curriculum more than knowledge of
misconceptions and learners. When the effect of background variables were
examined, participants’ perceptions of overall PCK and its dimensions did not differ

according to their gender and level of achievement.
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CHAPTER YV

CONCLUSIONS

This chapter includes information related to discussion of the results, implications for
science education and for future research in terms of pedagogical knowledge (PK)

and pedagogical content knowledge (PCK).
5.1. Discussion

The aim of the study was to investigate the pre service science teachers’ perceptions
related to science teaching. Within this context their perceptions related to PK and
PCK were examined. Moreover, whether their perceptions differ or not according to
some demographic variables (gender and level of achievement) was also explored.
Participants comprised of 176 pre service science teachers from state universities of
Ankara and the study was conducted in survey design. Brief summary of the study
showed that pre service science teachers perceived their knowledge as adequate

related to science teaching.

In order to elicit participants’ perceptions, Abell’s (2007) model of science teacher
knowledge including both PK and PCK was used. PCK has been used as a
framework in studies regarding teacher knowledge in the last decades (Abell, 2008;
Aydin & Boz, 2012). To serve the purpose of the study, two instruments were used.
One of them was PKST which was translated into Turkish in order to measure
participants’ perceptions related to PK. Exploratory factor analysis (EFA) was
conducted and some of the items such as “managing co-curricular activities or
showing concern for the holistic development of students” were removed. In the
OECD report (2014) it was pointed out that differences between culture and
education system could affect GPK; therefore, it was acceptable to eliminate some of
the items after the pilot study. In addition, the other instrument that measured

perceptions related to PCK was firstly developed to elicit perceptions of pre service
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mathematics teachers, later some changes were made on the instrument, and
confirmatory factor analysis was conducted to check the factor structure of the
instrument and it was ensured that five factor structure of the instrument was also
appropriate for pre service science teachers. Bukova-Giizel et. all (2013) suggested

that the instrument can be applied in different contexts.
5.1.1. Perceptions of Pre Service Science Teachers Related to Their PK

Descriptive statistics were used in order to investigate the first research question. The
findings revealed that pre service science teachers perceived themselves as being
close to ‘quite knowledgeable’ in terms of PK. In other words, participants generally
had positive perceptions regarding their PK. The highest mean value was observed
for knowledge of assessment whereas the lowest mean value was observed in
classroom management. It could be stated that participants felt themselves more

competent in assessment than classroom management.

When the related studies conducted in Turkey were examined, it was seen that there
were few studies directly focusing on perceptions with respect to PK of pre service
teachers. However, there were studies that examined PK of pre service teachers
under the title of Technological Pedagogical Content Knowledge (TPACK)
framework. TPACK consisted of seven components and one of them was PK. To
begin with, Savas (2011) studied with pre service science teachers from different
grade levels and regarding PK. She found that among other components of TPACK,
participants’ perceptions of PK had the highest with a mean value of M=4.92 and
thus PK score was above the average value of the instrument. Similarly, Meri¢
(2014) indicated that pre service science teachers felt themselves competent with
respect to PK within the framework of TPACK. This was quite consistent with the
results of the current study since most of the pre service science teachers responded
the items in the instrument as having “quite knowledge” and “complete knowledge”.
It could be implied that pre service teachers perceive themselves competent in PK.
Studies conducted with pre service teachers from other departments which used
TPACK framework were also examined since PK was not specific to science

education. Bulut (2012) conducted a study with pre service mathematic teachers in
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order to elicit participants’ perceptions related to TPACK in geometry and found that
they perceived their PK as high. In a similar vein, Kavanoz, Yiiksel and Ozcan
(2015) studied with English as Foreign Language (EFL) pre service teachers by
using Web-PCK framework which included five components and of these
components PK had one of the highest mean values. Therefore, result of the current
study showed similarities with the studies conducted in science education field and in
other disciplines in terms of perceptions regarding PK. Different samples showed

similar results in terms of PK.

In the present study, although classroom management had the lowest mean score
among the other components, the mean value was also close to having ‘quite
knowledge’. The other components had mean values more than having “quite
knowledge”. The reason for the high perceptions pertinent to PK might be that pre
service science teachers were in the last semester in their undergraduate education
and they almost completed all of the content area, methods and educational sciences
courses. To give an example, a study conducted by Hudson and Ginn (2007) showed
that science curriculum and methods course had influence on pedagogical
development of second year pre service teachers. After taking the course,
participants’ perceptions improved in terms of children’s development, planning,
implementation and theory. Therefore, why participants in this study perceived their
PK as high could be explained by the courses they completed during their education.
Moreover, a study carried out by Wong, Chong, Choy and Lim (2012) examined the
pre service teachers’ progress in their GPK throughout post graduate program. But
they asserted that before starting post graduate program, participants perceived
themselves as already having PK because of the courses they took at university.
Conformingly, findings of the current study suggested that participants had high
perceptions related to PK before they start to teach.

Furthermore, participants’ perceptions of PK showed similarities and differences
related to components of PK. Although components of PK may differ in different
studies, they had common ones and generally measured similar constructs with

varied names. In terms of assessment component, Oskay, Erdem and Yilmaz (2009)
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studied with pre service chemistry teachers and found that participants could be able
to use different forms of assessment while teaching science. It supported the findings
of the present study because participants in this study reported that they perceived
their knowledge about using appropriate assessment methods as competent.
However, regarding classroom management component, although participants in
Oskay, Erdem and Yilmaz’s study (2009) stated that they could manage group
activities, they had problems in managing unfocused, gifted and disable learners.
These results were inconsistent with the present study since most of the participants
indicated that their perceptions related to managing students with behavioral and

learning problems were more than moderate.

Similar to present study, Okanlawon (2014) carried out a study with pre service
science teachers in Nigeria context and examined their competency in terms of PK.
Results indicated that participants did not feel themselves competent in terms of
lesson planning, implementing and evaluating the instruction. Indeed, their
perceptions were very low in these components. However, in the present study, most
of the participants reported themselves as having “quite knowledge” in planning
student centered lessons, planning lessons considering different needs of students,
choosing suitable teaching methods, using different forms of assessment and
designing assessment tools. Therefore, the results of these studies were quite
different. This might be due to cultural sensitivity of PK (OECD, 2014). Also, the
courses taken at university may have different contents in Nigeria and in Turkey. In
Nigeria, courses in the science education department could not be sufficient for pre
service teachers to develop their perceptions related to PK. On the other hand, results
were consistent to some extent in classroom management component. In both of the
studies, participants felt competent in using the time efficiently but in terms of
dealing with learning and behavioral problems, Nigerian participants’ perceptions

were high compared to the participants in the present study.

Moreover, Voss, Kunter and Baumert (2011) studied with pre service secondary
mathematics teachers in order to investigate their pedagogical/ psychological

knowledge (PPK). The sample consisted of two group of pre service teachers. The
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first group was in the theoretical phase of their education and the second group was
in the practice phase. The study made a comparison between these two pre service
teachers groups. In terms of classroom management, findings revealed that group
scores differed significantly in favor of the group having teaching experience.
Participants in the current study were about to complete the theoretical and practice
courses and they gained experience during one year in their practice teaching in
elementary education courses. This could be the reason why their perceptions were
high with respect to classroom management which was in accordance with the

findings of Voss, Kunter and Baumert’s (2011) study.

In this study perceived PK of participants in terms of lesson planning was high.
Participants felt that they have quite knowledge in planning lessons according to
different needs of students, planning student centered lessons, and developing
materials. In line with the present study, Derri, Papamitrou, Vernadakis, Koufou and
Zetou (2014) suggested that practicum course that pre service teachers took during
two semester had positive effects on pre service physical education teachers’ lesson
planning skills in Greece. Their findings showed that after taking practicum courses,
participants increased their skills in lesson planning and student evaluation. Similar
to the findings of present study, since all participants almost completed their teaching
practice courses, it could be the reason why their perceptions related to lesson

planning wash high.
5.1.2. Perceptions of Pre Service Science Teachers Related to Their PCK

The second research question focused on another type of teacher knowledge, which
aimed to investigate participants’ perceptions related to their PCK. Descriptive
statistics were used in order to present their perceptions. Participants were asked to
rate their perceived PCK on a Likert scale ranging from “never” to “always”.
Findings indicated that a majority of students usually perceived their level of PCK as
high (M=4.07, SD=.90). When the components of the PCK were examined in detail,
participants reported that they felt the most competent in knowledge of instructional
strategies, curriculum and assessment. The lowest scores corresponded to knowledge

of students learning and students’ misconceptions. In conformance with the results of

83



this study, Koh, Chai and Tsai (2010) indicated that most of the participants reported
their perceived PCK higher than the average.

In the literature, there are many studies studying PCK qualitatively. While some of
the results of these studies supported the findings of the present study, some of them
showed major differences. In the current study, regarding knowledge of science
instructional strategies component, majority of the participants’ perceptions in using
analogies while teaching science, and making connection to daily life were quite
high. Similarly, Tuzcu (2011) stated in her study that pre service science teachers
reported in their lesson plans and interviews that using analogies, presentations etc.
were important while teaching science which were parallel with the findings of the
study. However, in practice when they were observed in classroom in Tuzcu’s (2011)
study, it was seen that participants did not use the previously reported strategies and
preferred mainly teacher centered lessons instead and this situation was explained by
the inadequacy of practicing hours. It could be said that pre service science teachers
might have high perceptions related to knowledge of instructional strategies but
when they were observed in real classroom, they might not reflect their knowledge
into practice. Besides, there were other studies which concluded that pre service
science teachers’ knowledge of instructional strategies was limited (Canbazoglu,
2008; Mihladiz & Timur, 2011) which were inconsistent with the findings of the

current study.

Regarding knowledge of science learners, descriptive results revealed that most of
the participants’ perceptions were below the average of the overall PCK. A majority
of the participants’ perceptions were lower in items asking for knowing students’
prior knowledge, anticipating their difficulty areas and noticing misconceptions of
students in a given topic than the other items in the instrument. On the other hand,
although mean score of these two components were the lowest, participants’
perceived knowledge level related to knowledge of science learners was still close to
high. However, findings of the current study were different from the studies that
highlighted pre service science teachers had inadequate knowledge in terms of

knowledge of student learning (Donnely & Hume; 2015; Ergiin, 2014; Frederik, Van
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der Valk, Leite & Thoren, 1999; Kaya, 2009; Usak, 2009). The difference between
these studies and the current study might be related to the fact that topic-specific
nature of PCK. This study did not focused on any science topic like cell or ozone
layer depletion. The instrument was in generic form; it included general statements
about science teaching. Participants may responded the items related to knowledge of
learner and misconceptions components by considering specific science topics that
they were good at. Because teachers’ level of content knowledge had influence on
eliciting elementary students’ misconceptions (Halim & Meerah, 2002; Kaya, 2009),
they may have perceived their knowledge as high in terms of student learning and

their misconceptions.

With regard to knowledge of science assessment, descriptive results indicated that a
majority of the pre service science teachers perceived themselves competent in
evaluating students’ knowledge with a variety of ways of assessment, developing
assessment tools and having enough knowledge about methods of assessment used in
science education. These findings are consistent with the study of Usak (2009). He
suggested that pre service science teachers had adequate knowledge with regard to
using both alternative and traditional ways of assessment while teaching. Moreover,
a study conducted by Donnely and Hume (2015) confirmed that pre service science
teachers could use a variety of assessment by considering the nature of the topic.
Similarly, Sasmaz Oren, Ormanci and Evrekli (2011) found that pre service science
teachers perceived themselves competent in applying various assessment approaches.
On the other hand, there are other studies emphasizing that pre service science
teachers had inadequate knowledge about different methods of assessment and prefer
to use traditional methods (Canbazoglu, 2008; Kaya, 2009; Tuzcu, 2011; Yilmaz,
2004). The inconsistence of these results might be associated with the fact that
science teaching orientations of pre service teachers in this study may be different
from the studies whose findings were dissimilar. As Abell (2007) mentioned,
orientation held by the teacher is an important factor that influence teachers’

assessment choice.
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Descriptive results on knowledge of science curriculum indicated that participants
perceived their knowledge of curriculum as high especially in considering the
objectives of the lesson while planning the lesson, preparing a lesson plan in a given
science topic and knowledge about the purposes of elementary science curriculum
Although findings of Usak’s (2009) study was in line with the current study, the
other studies had similarities and differences in terms of curriculum knowledge
(Adadan & Oner, 2014; Kaya, 2009; Tuzcu, 2011). To illustrate, in Tuzcu’s (2011)
study, pre service science teachers had enough knowledge related to planning a
lesson by considering the objectives which confirmed the findings of the study. As
indicated before in terms of preparing lesson plans in a science topic and regarding
the objectives in the program participants felt more competent. Higher perceptions of
pre service science teachers’ may correspond to participants’ experiences in micro
teaching and practice teaching course. On the other hand, Tuzcu (2011) found out
that participants did not have adequate knowledge about the purposes of elementary

science program as oppose to this study.

5.1.3. Perceptions of Pre Service Science Teachers’ PK and PCK According to

Gender

With regard to gender effect on participants’ perceptions related to their PK and
PCK, results of the independent samples t-test indicated that their perceptions did not
differ in both PK and PCK. There were mean differences between female and male
participants’ perceptions but they were not significant. Moreover, no significant
difference was detected according to gender regarding the components of PK and
PCK. No study encountered in the literature directly concentrated on gender issues
related to PK and PCK; therefore, studies within the framework of the TPACK were
examined. When the relevant literature was examined, studies conducted with pre
service science teachers by Koh, Chai and Tsai (2010), Lin, Tsai, Cha and Lee
(2013) and Meri¢ (2014) supported the findings of the current study in terms of both
PK and PCK. On the other hand, the findings of the study carried out by Savas
(2011) indicated that regarding PCK and PK, there were significant differences

between female participants’ perceptions and male participants’ perceptions in favor
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of female students. In relation to PK, further studies were examined within the
TPACK framework since PK was not specific to science education. It was found that
whereas in some studies, there was no significant difference between female and
male pre service mathematic teachers’ perceptions of PK (Bulut, 2012; Erdogan &
Sahin, 2010), there were some studies concluded that female participants from the
department of English as a Foreign Language perceived their PK higher than the
male participants (Oz, 2015; Solak & Cakir, 2014). To conclude, there were
contradictions among studies from different departments and also within the same
department in terms of whether perceptions related to PK and PCK differ according
to gender. Lack of literature in terms of effect of gender on perceptions related to PK
and PCK made comparison difficult and thus gender issues in PK and PCK need

further investigation.

5.1.4. Perceptions of Pre Service Science Teachers’ PK and PCK According to
Level of Achievement

The other research question was related to whether participants’ perceptions
regarding PK and PCK differ according to their level of achievement. Level of
achievement was measured by participants GPA scores at the end of the seventh
semester. Results of one way ANOVA showed that there were no significant
differences in their perceptions pertinent to both PK and PCK. The non-significant
difference might be attributed to using overall GPA of participants which includes
grades of content area courses, general culture courses and teaching profession
courses. Instead of using their GPA scores, participants might be asked to write their
specific course grades like classroom management, educational psychology etc. in
order to investigate the effect of achievement on perceptions related to their PK.
Similarly, for PCK, their grades for methods of teaching science, nature of science
courses might be asked. In this manner, results on level of achievement on

participants’ perceptions related to PK and PCK might be significant.
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5.2. Implications for Science Education

In this part of the study some of implications of for pre service science education is

presented based on the results and discussion parts.

The current study aimed to present the perceptions of pre service science teachers
related to science teaching descriptively. For this purpose, pre service science
teachers’ knowledge pertinent to their PK and PCK were examined. The results of
the study suggested that pre service science teachers’ perceptions are high in these
two domains of teacher knowledge. In other words, a majority of the students
perceived their knowledge of PK and PCK as adequate. The present study
contributes to the literature by investigating pre service science teachers’ perceptions
regarding PK which is one of the neglected areas in research related to teacher
knowledge domain. Moreover, PCK has been studied both in international and
Turkish context for more than twenty years. However, as mentioned before, studies
that are quantitative in nature are rare and there is a need for quantitative studies
(Abell, 2008; Jittner & Boone & Park & Neuhaus, 2013). Therefore, the study
attempts to fill the gap in the literature by studying pre service science teachers’ PCK
quantitatively. In addition, effect of some demographic variables on participants’
perceptions with respect to PK and PCK are also investigated which is also scarce in
the literature. However, perceptions of PK and PCK did not differ by gender and

level of achievement.

Moreover, this study has significant implications in terms of research. Perceptions of
Knowledge and Skills instrument was translated into Turkish and administered to a
large sample for validation in the pilot study. Exploratory factor analysis was applied
and the final version of the translated instrument included four factors. Moreover, as
a second instrument, Perceptions of Pre Service Mathematics Teachers Pedagogical
Content Knowledge Scale, which was originally developed to be used in
mathematics field, was adapted to science education. Confirmatory factor analysis
was conducted in order to be sure whether its five factor structure was suitable or not
for pre service science teachers. Finally, these two instruments were accepted as

valid and reliable and could be used in future studies regarding PK and PCK.
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Moreover, the study has implications related to practice as well. PK and PCK are
crucial components of teachers’ knowledge and it is important to elicit pre service
teachers’ perceptions related to these knowledge domains. Based on their
perceptions, in what areas they need to enhance their knowledge and skills could be
determined. The current study pointed out that regarding PK, pre service science
teachers need to develop their knowledge of classroom management especially in
terms of managing students with behavioral and learning problems, using time
effectively, having coping skilss and managing discipline and stress in the classroom.
Classroom management courses in faculties of education may be reviewed and in
addition to delivering theoretical knowledge, participants should have the
opportunity to practice what they learned as a part of the course requirements.
Moreover, based on the literature (Wong, Chong, Choy & Lim, 2012), there are
differences between in service and pre service teachers’ knowledge in classroom
management component and it could be implied that this knowledge develops with
teaching experience. Therefore, teacher education programs should provide more
practical experiences for pre service science teachers and more importance should be
attached to mentoring of students in their practical courses in real classrooms.
Practice teaching courses in science education programs could be rearranged based
on the findings of the present study. Furthermore, for mentor teaachers in practice
courses, traning programs might be designed since they are role models for pre

service science teachers.

In addition, although participants reported that their perceptions are high related to
PCK, there are some points that need to be given special attention. Based on the
findings of the present study, pre service science teachers’ knowledge of learners and
knowledge of misconceptions need to be improved. Especially anticipating students’
difiiculy areas and misconceptions, pre service science teachers had some problems.
Therefore, courses in the science teacher education program like “methods of science
teaching” could be revised in a way that increases pre service science teachers’
awareness in terms of elementary students’ misconceptions. Moreover, the results
also implied that pre service science teachers perceived themselves less competent in

developing various assessment tools and assessing the effectiveness of the activities.
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Instructors in the education faculties might use different forms of assessment in
content area and teaching profession coursers and reorganize the courses that they
teach. In this way they might encourage pre service science teachers to use
alternative assessment methods in their classrooms (Kaya, 2009) and provide an
opportunity to observe how to apply alternative assessment methods in practice.
Moreover, in order to develop overall PCK of science teachers, courses in the
faculties of education should put emphasis on integrating content area and teaching
profession courses. Lastly, workshops related to PCK might be organized for pre

service science teachers in order to improve their PCK.
5.3. Implications for Further Research

This part includes suggestions for further studies in PK and PCK field based on the

results of the current study.

Firstly, this study studied PK and PCK descriptively through survey design.
However, in order to get deeper information about participants’ perceptions, a variety
of methods can be used like observation, lesson planning, interviews, card-sorting
activities etc. Interviews and focus group study should be benefical in terms
idenfiying the need areas of PK and PCK. Moreover, the findings of the present
study can be used in qualitative studies since it gives an overview about pre service
teachers of PK and PCK (Bukova-Giizel et. all, 2013).

In addition, since how pre service science teachers’ perceptions pertinent to PK and
PCK may be improved was not the focus of the study, in further studies, longitudinal
designs can be employed in Turkish context. For example, the instrument might be
applied before graduation, after one year in teaching and after five years in teaching
which is similar to the international literature for both PK and PCK (Wong, Chong,
Choy & Lim, 2012). This could help monitor the progress of the participants in both
PK and PCK. Correspondingly, studies that compare pre service and in service
teachers’ perceptions of PK and PCK can be useful for understanding how these
knowledge domains are different from or similar to each other for two groups and

could be used for designing teacher professional development programs.
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In this study, pre service science teachers’ perceptions regarding PCK is studied
quantitatively. Quantitative studies concentrating on specific science topics also need
to be increased in PCK field. By developing instruments for particular science topics
in order to investigate pre service science teachers’ perceptions, comparisons could

be done between science topics.

Except from the PCK, PK has been rarely studied in Turkish context. Therefore,
studies elaborating pre service science teachers’ perceptions of PK also need further
investigation. Additionally, the samples of the study can include in service teachers
as well as pre service teachers from different departments for comparison of their
perceptions of PK.

Furthermore, pre service science teachers in Ankara were involved in the present
study because of the limited time. Studies including samples from different regions
of Turkey are needed in order to get a broader understanding about pre service
science teachers’ perceptions regarding PK and PCK. Also the effect of demographic
variables on their perception is also needed to be studied with larger samples in order

to increase the potential of making more precise generalizations.
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APPENDIX D
INFORMED CONSENT FORM
GONULLU KATILIM FORMU

Bu calisma, Fulden GULER tarafindan Ankara’da yiiksek lisans tez ¢alismasi
olarak yiiriitiilen betimsel bir aragtirmadir. Calismanin amaci, Ankara’daki devlet
tiniversitelerinin fen bilgisi 6gretmenligi boliimlerinin dordiincii siniflarinda okuyan
ogrencilerin fen oOgretimine yonelik algilarmi arastirmaktir. Ogrencilerin  fen
ogretimine yonelik algilar1 pedagojik alan bilgisi ve 0gretmenlik alan bilgisi olarak
iki baslikta incelenecektir. Caligmaya katilim tamamiyla goniilliliikk temelinde
olmalidir. Ankette, sizden kimlik belirleyici higbir bilgi istenmemektedir. Bu
calismada sorulan sorulara cevap vermeniz yaklasik 20 dakikanizi alacaktir.
Cevaplarimiz tamamiyla gizli tutulacak ve sadece arastirmacilar tarafindan
degerlendirilecektir; elde edilecek bilgiler bilimsel yayimlarda kullanilacaktir.

Anket, genel olarak kisisel rahatsizlik verecek sorulari igermemektedir.
Ancak, katilim sirasinda sorulardan ya da herhangi bagka bir nedenden otiirii
kendinizi rahatsiz hissederseniz cevaplama isini yarida birakip ¢ikmakta serbestsiniz.
Boyle bir durumda anketi uygulayan kisiye, anketi tamamlamadigimizi sdylemek
yeterli olacaktir. Anket sonunda, bu ¢alismayla ilgili sorulariniz cevaplanacaktir. Bu
calismaya katildiginiz i¢in simdiden tesekkiir ederiz. Calisma hakkinda daha fazla
bilgi almak igin arastirmay: yiiriiten yiiksek lisans 6grencisi Fulden GULER (Tel:
0232 311 31 59; E-posta: e161794@metu.edu.tr) ya da tez danigmani Prof. Dr. Meral
AKSU (Oda: Egitim Fakiiltesi 313; Tel: 312 210 40 31; E-posta:
aksume@metu.edu.tr) ile iletisim Kurabilirsiniz.

Bu ¢alismaya tamamen géniillii olarak katiliyorum ve istedigim zaman yarida
kesip ¢ikabilecegimi biliyorum. Verdigim bilgilerin bilimsel amach yayimlarda
kullanilmasini kabul ediyorum. (Formu doldurup imzaladiktan sonra uygulayiclya geri

veriniz).

isim Soyad Tarih imza Alinan Ders
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APPENDIX E
QUESTIONNAIRE

Degerli Ogretmen Adaylari,

Fen Bilgisi 6gretmen adaylarinin 6gretmenlik alan bilgisi ve pedagojik alan
bilgilerine iliskin algilarin1 incelemek icin bu calismay1 yliriitmekteyim. Calisma
kapsaminda goriislerinizi anket araciligi ile toplamak istiyorum. Bu formda 3 ana
boliim bulunmaktadir. Her alt boliimdeki yonergeleri okuyarak goriiglerinizi verilen
6l¢ek tizerinde belirtebilirsiniz. Bu sorulara vereceginiz yanitlar, aragtirma amactyla

kullanilacak ve gizli tutulacaktir.
Katiliminiz ve katkilariniz igin tesekkiir ederim.
Fulden GULER
Orta Dogu Teknik Universitesi
Egitim Bilimleri Béliimii Yiiksek Lisans Ogrencisi

1. BOLUM: Kisisel Bilgiler

Liitfen ilgili kutucuga X isareti koyunuz ve ilgili bosluga cevabinizi

yaziniz.

1. Cinsiyet: | |Kiz | | Erkek

2. Su andaki genel not ortalamaniz ( 7. Donem AGNO): (6rn.
3.24)

3. Universitenizin Adu:

4. Simifimz:

5. Mezun oldugunuz lise tiirii:
Anadolu Lisesi

Anadolu Ogretmen Lisesi
Genel Lise

Fen Lisesi

Sosyal Bilimler Lisesi

[ ] Gizel Sanatlar Lisesi

L0 O O
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[ ] Spor Lisesi

| | Imam Hatip Lisesi

| ] Ozel Lise

| | Diger (Liitfen belirtiniz)

6. Mezun olduktan sonra 6gretmenlik yapmay diisiiniiyor musunuz?
|| Kesinlikle diistinliyorum
| | Diistiniiyorum
| | Baska is firsatlarni 6gretmenlige tercih ederim
| | Diisiinmiiyorum

| | Kesinlikle diigiinmiiyorum

2. BOLUM

Fen bilgisi 6gretmen adaylarinin pedagojik alan bilgilerine iliskin asagida verilmis
olan ifadeleri okuyup, verilen 6lgege gore (her zaman, genellikle, kararsizim, arada
sirada, hicbir zaman) size en uygun gelen cevabi ilgili kutuya carpi isareti (X)
koyarak belirtiniz.

Hicbir Zaman
Arada Sirada

Kararsizim
Genellikle
Her Zaman

1. Fen kavramlarii sunmak i¢in uygun etkinlikler
tasarlayabilirim
2. Fen kavramlarini sunarken giinliik yasam ile

iligkilendirme yapabilirim

3. Fen kavramlarin1 sunarken analojilerden
(benzetimlerden) yararlanabilirim

4. Bir konu ile ilgili 6grencilerin 6n 6grenmelerini bilirim.

5. Bir konu ile ilgili 6grencilerin karsilasabilecekleri
giicliikleri tahmin edebilirim

6. Ogrencilerin bir konu ile ilgili olasi kavram
yanilgilarin bilirim
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Hicbir Zaman

Arada Sirada

Kararsizim

Genellikle

Her Zaman

7. Ogrencilerde kavram yanilgilar1 olusturmayacak fen
etkinlikleri hazirlayabilirim

8. Derslerimde 6grencilerin gelisimlerine uygun drnekler
se¢ebilirim

9. Fen bilimleri dersi 6gretim programinin amaglari
hakkinda bilgi sahibiyim

10. Bir fen konusuna yonelik ders plani hazirlayabilirim

11. Derslerimi fen bilimleri dersi 6gretim programinin
amaglar ile 6grencilerin gereksinimlerini
iliskilendirecek sekilde planlarim

12. Derslerimin planini yaparken konunun kazanimlarini
g0z Oniine alirim

13. Ogretimde fen bilimleri dersi 6gretim programindaki
Ol¢me araglarindan yararlanabilirim

14. Smifta uyguladigim etkinliklerin fen kavram
olusturmada ne denli etkili oldugunu 6l¢ebilirim

15. Olgme ile ilgili sonuglarimi dgretimi
planlamada/diizenlemede kullanabilirim

16. Fen bilimleri dersinde kullanilan ¢esitli 6lgme
degerlendirme yaklagimlar1 hakkinda bilgi sahibiyim

17. Fen bilimleri programinin igerigine uygun, ¢esitli dlgme
ve degerlendirme aracglar1 gelistirebilirim

18. Fen bilimlerinde kullanilan farkli 6l¢gme ve

degerlendirme araglari (yazili/sézlii sinav, iiriin dosyast,
poster, 6z degerlendirme, vb.) ile 6grencilerimin
bilgilerini degerlendirebilirim.
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3. BOLUM

Bu boliimde, 6gretmenlik alan bilgisi ile ilgili bilgi diizeyinize yonelik ifadeler
bulunmaktadir. Bu ifadeler, “hi¢ bilgim yok” ile “olduk¢a bilgim var” arasinda
degerlendirilmistir. Liitfen sunulan seceneklerden size en uygun gelen cevabi ¢arp1

isareti (X) koyarak isaretleyiniz.

Asagida verilen 6gretmenlik alan bilgisi konularinda bilgi diizeyiniz nedir?

Hig bilgim yok
Biraz bilgim var
Emin degilim
Yeterli diizeyde
bilgim var
Oldukga bilgim var

1. Ogrencilerin grenmeye karst ilgisini
gelistirme

2. Ogrencilerin ilgisini konuya ¢ekme

3. Elestirel diistinmeyi derslere uygun
bi¢cimde dahil etme

4. Yaratici diisiinmeyi derslere uygun
bi¢cimde dahil etme

5. Ogrencilerde diisiinmeyi kolaylastirma ve
tesvik etme

6. Ogrenci merkezli dgretme ve dgrenme
etkinlikleri kullanma

7. Belli konular i¢in uygun 6gretim

stratejilerini segme

8. Ogrenmeyi kolaylastirmak igin dgrencilere
dogru sorulart sorma

9. Ogrencilerin farkl yeteneklerini dikkate alan
dersler planlama

10. Uygun 6gretim yontemlerini belirleme

11. Ogrenci merkezli dersler planlama

12. Derslerde kullanilacak 6gretim
materyallerini gelistirme
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Hig bilgim yok

Biraz bilgim var

Emin degilim

Yeterli diizeyde

bilgim var
Oldukca bilgim

var

13.

Dersler i¢in uygun 6gretim materyalini
temin etme

14.

Degerlendirme araclari tasarlama (yazili
sinavlar, sozli sinavlar, fen uygulamalari

vb.)

15.

Sinav sonuclaria gore 6grenci
performansini yorumlama

16.

Uygun degerlendirme formlar1 kullanma

17.

Ogrencilerin basarilarm arttirmaya yardimei
olmak i¢in déniit/ geri bildirim verme

18.

Ogrencilerin hizina uygun 6gretim yapma

19.

Ogrencilerin grenme giicliiklerini tespit
etme

20.

Ogrencilerin bireysel 6grenmelerini etkili
bicimde yonetme

21.

Uygun sinif yonetimi tekniklerini
uygulama

22.

Davranig ve 6grenme problemi olan
ogrencileri yonetme

23.

Ogrenci davranigini izlemek igin uygun
yontemler kullanma

24,

Simufta disiplini saglama

25.

Zaman etkili yonetme

26.

Bas etme becerilerine sahip olma

217.

Stresi yonetme
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APPENDIX F

TURKISH SUMMARY

TURKCE OZET

FEN BILGIiST OGRETMEN ADAYLARININ FEN OGRETIMINE ILISKIN
ALGILARININ INCELENMESI

Giris
Diinyadaki bilimsel ve teknolojik gelisime ayak uydurmak, yenilikleri takip etmek
acisindan fen bilimleri dnemli bir role sahiptir. Bu noktada birgok iilke fen bilgisi
egitimimin Oneminin farkina varmis ve programlarinda iyilestirme yapmaya
baglamislardir (ICSU, 2011). Milli Egitim Bakanligi (MEB) fen bilgisi dersi 6gretimi
programinin vizyonunu “Tiim 6grencileri fen okuryazari bireyler olarak yetigtirmek”

seklinde yapmistir (2013, p.1).

Ulkelerin egitim sistemlerini uluslararasi alanda degerlendiren ve karsilastirma yapan
aragtirmalardan bir tanesi olan PISA (Program for International Student Assessment),
her ii¢ yilda bir fen, matematik ve Tiirk¢e alanlarinda O6grencilere testler
uygulamaktadir. Tiirkiye’nin fen ve matematik alanlarindaki puanlarinda artis
olmasina ragmen hala OECD ortalamasinin altindadir (OECD, 2013). Biiyiikoztiirk,
Cakan, Tan ve Atar (2014a) Tiirkiye’de TIMSS (Trends in International Mathematics
and Science Study) calismasina katilan ilkogretim dordiincii sinif 6grencilerinden,
ogretmenleri egitim fakiiltesi mezunu olan Ogrencilerin, Ogretmenleri egitim
fakiiltesinden mezun olmayan 6grencilere gore fen alaninda daha basarili olduklarini
belirtmistir. Ogretmenler dgrencilerin basarisin etkileyen énemli bir faktordiir. Bu

nedenle Ogretmen egitimi konusu O6nem verilmesi gereken bir konudur (OECD,
2011).
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50 yildan daha fazla bir siliredir 6gretmen egitimi konusu birgok arastirmaci
tarafindan degisik sekillerde ele alinmistir (Abell, 2007). 1987 yilinda Shulman
tarafindan 6nerilen modelde 6gretmenlerin pedagojik alan bilgisi, program bilgisi ve
alan bilgisine sahip olmasi gerektigi vurgulanmistir. Shulman’in 6nerdigi modeli
temel olarak, farkli 6gretmen bilgisi modelleri ortaya ¢ikmistir (Abell, 2007
Cochran, King, & DeRuiter, 1991). Bu calismada 2007 yilinda Abell tarafindan 6ne
stirlilen 6gretmen bilgisi modeli kullanilmistir. Bu modelde bulunan doért farkli bilgi
tiirli sunlardir: pedagojik alan bilgisi, pedagojik bilgi, baglam bilgisi ve konu alani
bilgisi.

Pedagojik Alan Bilgisi (PAB, 6gretmenlerin sahip oldugu konu alanmi bilgisi ve
pedagojik bilgilerini kullanarak konular1 6grencilerin anlayabilecegi sekilde
ogrencilere sunmasint saglar (Shulman, 1987). Ayrica PAB, 6gretmenleri alan
uzmanlarindan ayiran bir bilgi tiiriidiir. Bir bilim insanindan konunun nasil
Ogretilecegi konusunda bilgi sahibi olmasi1 beklenmezken, 6gretmenler PAB’larini
kullanarak konuyu Ogrenciler icin anlasilabilir hale getirirler (Yigit, 2009).

Ogretmenin yeterli konu alan1 bilgisine sahip olmas1 konuyu dgretebilecegi anlamina

gelmemektedir (Ball, Thames & Phelps, 2008).

Alan yazinda farklit PAB modelleri bulunmaktadir (Tamir, 1988; Grossman, 1990;
Cochran, King, DeRuiter, 1991; Carlsen, 1993; Magnussoni Krajcik, Borko, 1999;
Park & Oliver, 2008). Cesitli arastirmacilar tarafindan ortaya atilan bu modellerin
bilesenleri de farklilik gdstermektedir. Ornek olarak Tamir (1988) degerlendirme
bilgisi bilesenini ilk defa one siirerken, Magnusson, Krajcik ve Borko (1999) fen
Ogretimine yonelik yoOnelimler bilesenini modellerine ekleyerek diger PAB

bilesenlerinin iistiinde oldugunu savunmustur.

Gess-Newsome (1999) PAB modellerini biitiinlestirici ve doniistiiriicli olarak ikiye
ayrrmustir (Sekil 1). Biitiinlestirici modelde PAB, konu alan bilgisi (KAB), PB ve
baglam bilgisinin kesisim noktasindadir. Diger yandan donistiiriicii modelde, KAB,

PB ve baglam bilgisi birleserek yeni bir model ¢esidi olan PAB’1 olusturlar.
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Sekil 1. Gess-Newsome PAB Modeli (1999)

Diger bir bilgi tiirii olan pedagojik bilgi (PB) ise sinif yonetimi, yontem bilgisi,
Ogretme ve 0grenme ve egitimin amaglar1 hakkinda bilgiyi kapsar (Grossman, 1990;
Abell, 2007). Bir bagka ifadeyle PB fen ya da matematik gibi alanlara 6zgii olmayan
tiim 6gretmenlerin sahip oldugu genel bir bilgi tiiriidiir. Morine, Dershime ve Kent
(1999) etkili bir 6gretim i¢in PB’nin esas oldugunu, 6gretmenlerin sinif yonetimi,
davranig ve 6grenme problemi olan 6grencileri yonetme, ¢esitli 6gretim yontemlerini
kullanabilme gibi konularda bilgi sahibi olmasi gerektigini belirtmektedir. Ayrica,
Ogretmenlerin sahip olduklar1 inang, algi ve tecriibelerinin sahip olduklari1 PB’lerinin
gelisimini etkiledigini savunmuglardir. Tamir (1988), PB ve PAB arasindaki kesin
bir ayrim oldugunu ifade etmistir. Tamir (1988) tarafindan 6ne siiriillen modelde hem
PB’nin hem de PAB’m 6grenci, program, dgretim ve degerlendirme seklinde dort
farkli bileseni oldugu goriismiistiir. PB’nin kapsaminda bulunan 6grenci bileseninin
hiperaktif 6grencilerle nasil ilgilenmek gerektigi bilgisi icerirken, PAB’in bileseni
olan 6grenci boyutunda ise belirli bir konuda 6grencinin sahip oldugu kavram

yanilgisini ortaya ¢ikarma bilgisi vardir.

Yapilan ¢alismalarda PB’nin bilesenleri farkli sekillerde ele alinmistir. Bu calismada
PB’nin bilesenleri alan yazina paralel olarak sinif yonetimi, 6grenci ve 6grenme, ders
planlama ve degerlendirme olarak belirlenmistir (Voss, Kunter, & Baumert, 2011;

Konig, Blomeke, Paine, Schmidt, Hesieh, 2011).
Calismanin Amaci

Bu ¢aligmanin amaci fen bilgisi 6gretmen adaylarinin fen 6gretimine iligkin algilarini

ortaya ¢ikarmaktir. Bu baglamda, katilimcilarin sahip olduklari PB ve PAB’ a iligkin
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algilart incelenmistir. Caligmanin arastirma sorular1 ve bu aragtirma sorularina ait

olan alt sorular su sekildedir:

1. Fen bilgisi 6gretmen adaylarinin sahip olduklar1 pedagojik bilgilerine yonelik
algilar1 nedir?

1.1. Fen bilgisi Ogretmen adaylarmin pedagojik bilgilerine ve onun
bilesenlerine (6grenme ve Ogretme, ders planlama, smif yonetimi,
degerlendirme) yonelik algilari cinsiyete gore farklilik gosterir mi?

1.2. Fen bilgisi ogretmen adaylarinin pedagojik bilgilerine ve onun

bilesenlerine (6grenme ve Ogretme, ders planlama, siif yonetimi,
degerlendirme) yonelik algilar1 akademik basar1 durumlarina gore

farklilik gosterir mi?

2. Fen bilgisi 0gretmen adaylarinin sahip olduklar1 pedagojik alan bilgilerine
yonelik algilar1 nedir?

2.1. Fen bilgisi ogretmen adaylarinin pedagojik alan bilgilerine ve onun
bilesenlerine (6grencilerin feni anlamalarin yonelik bilgi, 6grencilerin
sahip oldugu fen kavramlarina iliskin bilgi, fen programi bilgisi, fen
Ogretiminin degerlendirilmesi) yonelik algilar1 cinsiyete gore farklilik
gosterir mi?

2.2. Fen bilgisi 6gretmen adaylarimin pedagojik alan bilgilerine ve onun
bilesenlerine (O6grencilerin feni anlamalarin yonelik bilgi, 6grencilerin
sahip oldugu fen kavramlarina iliskin bilgi, fen programi bilgisi, fen
ogretiminin  degerlendirilmesi) yoOnelik algilar1 akademik basar

durumlarina gore farklilik gosterir mi?
Calismanin Onemi

Bu calismada Ogretmen adaylarinin fen Ogretimine yonelik algilar1 PB ve PAB
boyutlarinda arastirilmistir.  Oncelikle, 6gretmen bilgisi konusunda yapilan
aragtirmalarin ¢ogu PAB ve konu alani bilgisine (KAB) odaklanmistir (Willson &
Berne, 1999; Voss, Kunter & Baumert, 2011; Konig, Blomeke, Paine, Schmidt &
Hsieh, 2011; OECD, 2012; Konig, 2013;). Bu ¢alisma diger iki bilgi tiiriinden farkli
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olarak PB’ye odaklandig1 i¢in alan yazina katki saglayacagi beklenmektedir. Ayrica,
uluslararas1 alan yazin incelendiginde PB ile ilgili yapilan ¢aligmalarin ¢ogunlugu
matematik 6gretmen adaylari ile yapilmistir (Willson & Berne, 1999; Voss, Kunter
& Baumert, 2011; Konig, Blomeke, Paine, Schmidt & Hsieh, 2011; OECD, 2012,
Konig, 2013). Benzer sekilde Tiirkiye’de fen bilgisi 0gretmen adaylarinin sahip
oldugu PB ile ilgili yapilan calismalar olduk¢a azdir. Alan yazinda farkli alanlardan
O0gretmen adaylarinin PB’lerinin incelenmesi gerektigi vurgulanmistir (Voss, Kunter

& Anders, 2010; Choy, Lim, Chong, Wong, 2012).

PAB vyirmi yildan fazla bir siireden beri c¢alisilan bir konudur ve yapilan
aragtirmalarin biiyiik kismi nitel ¢alismalardir. Fakat Abell (2008) nicel ve karma
desen caligsmalara ihtiya¢ oldugunu da belirtmistir. Borowski, Carlson, Fischer, Gess-
Newsome, Henze, Kirschner, van Driel (2012) 6zellikle matematik alaninda biiyiik
Olgekli caligmalarin arttigina dikkat g¢ekerken, Schmelzing, van Driel, Jiittner,
Brandenbusch, Sandmann ve Neuhaus (2013) fen egitimi alaninda bu tiir
caligmalarin sinirli oldugunu belirtmislerdir. Bu yiizden, nicel olarak planlanan bu
calismanin, PAB alanina katki saglayacagi diisiiniilmektedir. Buna ek olarak
O0gretmen adaylarinin PAB algilarina iliskin yapilan calismalar oldukg¢a azdir.
Ogretmen adaylarinin 6grenmelerini desteklemek igin algilarmin belirlenmesi biiyiik

onem tasir (Bukova-Giizel, Cantiirk-Giinhan, Kula, Ozgiir & El¢i, 2013).

Ayrica, 6gretmen adaylarinin PB ve PAB’1n hangi bilesenleri konusunda kendilerini
yeterli ya da yetersiz algiladiklarina bakilarak O6gretmen egitim programlarinda
segmeli dersler onerilebilir. Adam ve Krockover (1997) ogretmen egitim
programlarinin, Ogretmen adaylarinin PAB’larim1  gelistirecek sekilde gerekli
diizenlemelerin yapilmasini 6nermektedir. Bu yiizden 6gretmen adaylarinin algilanan

PB ve PAB’lar1 programda verilen derslerin gézden ge¢irilmesinde kullanilabilir.
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Yontem
Arastirma Deseni

Arastirmada tarama deseni kullanilmistir. Tarama deseninde veriler secilen
orneklemden anket ya da goriisme formu gibi veri araglari yardimiyla toplanarak
evreninin belirli 6zellikleri hakkinda ¢ikarim yapmak amaclanir (Fraenkel & Wallen,
2006). Bu caligmada fen bilgisi 6gretmen adaylarmin pedagojik bilgilerine ve
pedagojik alan bilgilerine iligkin algilarini ortaya ¢ikarmak i¢in anket yardimiyla veri

toplanmustir.
Calisma Grubu

Arastirmanin evrenini Tiirkiye’de egitim goérmekte olan son sif fen bilgisi
Ogretmen adaylar1 olusturmaktadir. Ancak evrende yer alan tiim bireylere ulasmak
miimkiin olmadig1 i¢in ulasilabilir evren ile ¢alisilmistir. Ankara’da fen bilgisi
Ogretmenligi programinda egitimine devam etmekte olan tim dordiincii simif
O0gretmen adaylarinin tamami ulagilabilir evren olarak tanimlanmistir. Bu nedenle
calismaya ODTU, Hacettepe Universitesi ve Gazi Universitesi’nde egitim goren 176
katilimc1 dahil olmustur. Tablo 1’de katilimcilarin tiniversitelere gore dagilimlari

gosterilmistir.
Tablo 1

Universitelere Gére Katihmcilarin Dagilimi (N=176)

University n %

Gazi 64 36.4
Hacettepe 84 47.7
METU 28 15.9

Katilimcilarin - demografik bilgileri incelendiginde, biiyilk ¢ogunlugunun kiz
ogrencilerden olustugu goriilmiistiir (77.3%). Liseden mezun olduklar1 boliimlere
bakildiginda katilimcilarin biiylik ¢ogunlugunun anadolu lisesi (48.3 %), anadolu
Ogretmen lisesi (14.2 %) ve genel liseden (35 %) mezun olduklar1 belirlenmistir.

Ayrica katilimcilarin tamamina yakini (96.6 %) mezun olduktan sonra 6gretmenlik
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yapmak istediklerini belirtmislerdir. Ogrencilerin bir kisminin not ortalamasi 4.00
tizerinden 2.00 ile 2.99 arasinda (52.3 %), bir kismmimn 3.00 ile 3.49 arasinda
(38.6 %) ve diger kismininsa (9.1%) 3.50-4.00 araliginda oldugu goriilmiistiir.

Veri Toplama Araglar

Calismada, ogrencilere iki Olgek uygulanmistir. Bunlardan birincisi Choy, Lim,
Chong ve Wong (2012) tarafindan gelistirilen ve orijinalinde 38 madde bulunan
“Ogretimde Bilgi ve Beceriye lliskin Alg1” dlgegidir. Olgegin Tiirkce uyarlamasi
arastirmaci tarafindan yapilmistir. Olgek, Ege Universitesi Yabanci Diller Meslek
Okulu’nda calismakta olan bir okutman ve akici bir sekilde Ingilizce ve Ispanyolca
konusabilen bir 6gretmen tarafindan Tirkce ’ye g¢evrilmistir. Daha sonra egitim
bilimleri boliimiinden iki 6gretim iiyesinden uzman goriisii alinmistir. Ayrica biri fen
bilgisi 6gretmeni, digeri Tiirkce Ogretmeni olan iki kisi anketi incelemislerdir.
Gerekli diizeltmeler yapildiktan sonra Ege Universitesi Egitim Fakiiltesi'nde
egitimine devam etmekte olan 193 son smif 6gretmen adayina anket verilerek pilot
caligmasi yapilmistir. Olgek genel pedagoji ile ilgili maddeler igerdiginden dolayi,
siif 6gretmenligi, sosyal bilgiler 6gretmenligi, Tiirkce 6gretmenligi ve bilgisayar ve
teknoloji ogretmenligi béliimlerinden Ogrencilere uygulanmustir. Olgekten elde
edilen verilere SPSS programi yardimiyla agimlayici faktor analizi yapilarak dl¢cegin
kac¢ faktérden olustugu belirlenmistir. Birden fazla faktdrde yer alan maddeler ya da
iki farkli faktore ytiklenip, faktor yiikleri arasindaki deger .10°dan az olan 11 madde
Olcekten cikarilmistir. Verilerin analizine gore Olcek orijinalinden farkli olarak 27
madde ve dort faktérden olugmustur. Faktorler igcerdigi maddeler g6z oOniinde
bulundurularak su sekilde isimlendirilmistir: 6grenme ve dgrenciler, sinif yonetimi,
ders planlama ve degerlendirme. Anketin Cronbach alfa giivenirlik katsayisi. 94

bulunmustur.

Ikinci 6lgek Bukova-Giizel, Cantiirk-Giinhan, Kula, Ozgiir ve El¢i (2013) tarafindan
matematik 6gretmen adaylarinin sahip olduklart PAB’larina iligkin algilarini ortaya
cikarmak igin gelistirilmistir. Olgek arastirmaci tarafindan fen bilgisi 6gretmenlerinin
PAB ile ilgili algilarini ortaya ¢ikarmak icin fen egitimine uyarlanmistir. Uyarlama

caligmasinda Olgek sorularinda gegen “matematik” kelimesi “fen” olarak
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degistirilmistir. Ayrica orijinal Olgekte bulunan “matematik dili ve sembolleri
hakkinda bilgi” faktorii, fen egitimine uygun olmadigi i¢in c¢ikarilmistir. Bunun
yerine, Abell (2007)’in fen O0gretmeni bilgisi modelinde bulunan “fen G6gretimini
degerlendirme bilgisi” yeni bir faktor olarak ankete eklenmistir. Uyarlanan anket,
pilot ¢aligmada 104 dordiincii sinif fen bilgisi 6gretmen adayina uygulanmistir. Elde
edilen verilere LISREL 9.2 programi kullanilarak dogrulayict faktor analizi (DFA)
uygulanmis ve Olgegin 16 maddeden olustugu ve bes faktorlii yapisinin korundugu
goriilmiistiir. Giivenirlik analizinde aracin Cronbach alfa katsayisi .87 olarak

hesaplanmustir.
Veri Toplama Siireci

Veri toplamaya baslamadan énce ODTU Uygulamali Etik Arastirma Merkezi’ne
basvurularak araclarin etik agisindan uygulanabilir olduguna dair izin alinmistir.
Ayrica Hacettepe Universitesi Etik Kurulu® da bagvurularak gerekli izinler alinmistir.
Daha sonra 6gretmen adaylarinin ders programi goz 6niinde bulundurularak derslerin
Ogretim lyeleriyle iletisime gecilip anketlerin uygulanacagi giin ve saat

belirlenmistir.

Araglar1 tamamlama siiresi yaklasik 15-20 dakika siirmiistiir. ODTU ve Hacettepe
Universitesi’nde araglar arastirmaci tarafindan uygulanmistir. Gazi Universitesi’nde
ara¢ fen egitimi alaninda calisan bagka bir arastirmaci tarafindan katilimcilara
uygulanmustir. Araglar uygulanmadan 6nce diger aragtirmaciya arag ve yonergelerle
ilgili gerekli bilgiler verilmistir. Araglarin uygulama siirecince arastirmaci sinifta

bulunarak sorulan sorular1 yanitlamistir.

Veri toplama siireci ii¢ hafta stirmiistiir. Araglar dagitilmadan 6nce goniillii katilim
formu dagitilarak calismanin amaci, aract tamamlama siiresi, arastirmacinin iletisim

bilgileri konusunda katilimcilar bilgilendirilmistir.
Verilerin Analizi

Araclardan elde edilen nicel veriler SPSS 20 programi kullanilarak analiz edilmistir.

Verilerin analizinde betimleyici ve ¢ikarimsal istatistik kullanilmistir.
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Ogrencilerin demografik bilgilerinin ortaya ¢ikarmak igin ortalama, standart sapma,
frekans ve ranj degerlerinden yararlanilmistir. Ayrica, fen bilgisi O0gretmen
adaylarinin PB ve PAB hakkindaki algilarini ortaya ¢ikarmak i¢in tekrar betimsel

istatistik kullanilmustir.

Katilimeilarin cinsiyetinin PB ve PAB ile ilgili algilar1 hakkinda etkisinin olup
olmadigini incelemek icin bagimsiz 6rneklemler t testi uygulanmistir. Akademik
basar1 durumunun etkisini inceleme i¢in tek yonliit ANOVA kullanilmistir. Analizler

yapilmadan once varsayimlari kontrol edilmistir.

Bulgular
Fen Bilgisi Ogretmen Adaylarimin Pedagojik Bilgilerine liskin Algilar

Birinci aragtirma sorusu fen bilgisi 6gretmen adaylarinin pedagojik bilgilerine (PB)
iligkin algilarin1 incelemeyi amaglamistir. Bu amagla betimsel istatistik kullanilmis
ve katilimcilardan 5 dereceli Likert ol¢eginde sahip olduklart bilgi diizeyini
isaretlemeleri istenmistir. Elde edilen yliksek ortalamalar katilimcilarin sahip
olduklart PB’lerini yiiksek olarak algiladiklari anlamina gelmektedir. Arag¢ icin
ortalama 4.14 (SD=.84) olarak bulunmustur. Aracin dort boyutu igin bulunan

ortalama degerleri, minimum ve maksimum degerleri Tablo 2’ de verilmistir.
Tablo 2

PB ’nin Bilesenlerine ait Betimsel Istatistik Sonuglart (N=176)

SD Min Max.
Ogrenciler ve Ogrenme 4.16 .86 1 5
Ders Planlama 4.20 .83 1 5
Degerlendirme 4.24 .80 1 5
Sinif Yonetimi 4.03 .88 1 5
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Tablo 2’ye gore ogrenciler & 6grenme (M=4.16, SD=.86), ders planlama (M=4.20,
SD=.83) ve degerlendirme (M=4.24, SD= .80) boyutlarinin ortalamalarin birbirine
cok yakin ve “yeterince bilgim var” diizeyine yakin oldugu goriilmektedir. Ayrica,
sinif yonetimi boyutunun ortalamasinin (M=4.03, SD=. 88) diger lic boyuttan
diistiktiir.

Ogrenci & dgrenme boyutundaki maddeler incelendiginde, en yiiksek ortalamaya
sahip maddelerin 6grenci merkezli 6gretme ve Ogrenme etkinlikleri kullanma
(M=4.37, SD=.86), ogrencilerin 6grenmeye karst ilgisini gelistirme (M=4.26,
SD=.76) ve ogrenmeyi kolaylastirmak i¢in 6grencilere dogru sorulart sorma (M=4.20,
SD=.88) oldugu gorilmiistiir. Bulgulardan yola ¢ikarak Ogretmen adaylarinin
O0grenme & Ogrenci boyutundaki bilgilerini “oldukg¢a yeterli” olarak algiladiklar
ortaya ¢ikmaistir.

Ders planlama boyutu incelendiginde, bulgularin anketin genel bulgulariyla benzerlik
gosterdigi ortaya c¢ikmistir. Fen bilgisi 6gretmen adaylari genel olarak kendilerini
ders planlama konusunda yeterli olarak algilamaktadirlar. Katilimeilarin biiytik
cogunlugu kendilerini 6grenci merkezli dersler planlama (M=4.40, SD=.77), uygun
ogretim yontemlerini belirleme (M=4.23, SD=.81), derslerde kullanilacak &gretim
materyallerini gelistirme (M=4.19, SD=.83) konusunda yeterli gérmiislerdir. Bununla
birlikte dersler i¢in uygun 6gretim materyalini temin etme (M=4.04, SD=.83) ile ilgili
algilar1 yeterli olmasinda ragmen bu maddenin ortalamasi bu boyuttaki diger

maddelerin ortalamasindan diistiktiir.

Benzer sekilde, fen bilgisi 6gretmen adaylarinin degerlendirme boyutu ile ilgili
algilan bilgileri yiiksektir. Bu baglamda 6gretmen adaylar1 degerlendirme araglar
tasarlama (M=4.33, SD=.78), sinav sonuglarina gore Ogrenci performansini
yorumlama (M=4.24, SD=.77), uygun degerlendirme formlar1 kullanma (M=4.18,
SD=4.23) ve 6grencilerin basarilarini arttirmaya yardimei olmak i¢in doniit/ geri bildirim
verme (M=4.23, SD=.83) konularinda kendilerini yeterli hissetmislerdir.

Smif yonetimi boyutu, diger boyutlarla karsilastirildiginda en diisiikk ortalamaya

sahip olmasina ragmen, katilimcilarin biiylik bir kismi sinif yonetimiyle ile ilgili
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bilgilerini yiiksek olarak algilamislardir. Bu boyuttaki en diigiik ortalamaya sahip
maddeler davranig ve Ogrenme problemi olan &grencileri yonetme (M=3.86,
SD=.98), smifta disiplini saglama (M=3.95, SD=.90 ve zamami etkili ydnetme
(M=3.95, SD=.93) seklinde ortaya ¢ikmustir.

Fen Bilgisi Ogretmen Adaylarinin Pedagojik Alan Bilgilerine iligkin Algilar

Ikinci arastirma sorusu fen bilgisi 6gretmen adaylarmin sahip olduklar1 PAB’a kars1
algilarimi incelemektir. Yiiksek ortalamaya sahip maddeler katilimcilarin o konuda
PAB’larim1 yiiksek olarak algiladiklar1 anlamina gelmektedir. Anketin genel
ortalamasi 4.07 (SD=.90) olarak bulunmustur. Tablo 3’de PAB’in bes boyutuyla

ilgili betimsel analiz sonuglar1 sunulmustur.
Tablo 3

PAB n Bilesenlerine ait Betimsel Istatistik Sonuglart (N=176)

M SD Min. Max.
Fen Ogretim Stratejileri Bilgisi 4.15 .95 1 )
Ogrencilerin Feni Anlamalarina 3.98 .96 1 5
Yonelik Bilgi
Ogrencilerin Fen Kavram 3.77 97 1 5
Yanilgilarma Iliskin Bilgi
Fen Programi Bilgisi 4.17 .89 1 5
Fen Ogretiminin Degerlendirilmesi 4.08 .92 1 5
Bilgisi

Fen bilgisi 6gretmen adaylari, fen 6gretimi stratejileri bilgisi boyutunda kendilerini
yeterli olarak gormiislerdir. Katilimcilar fen kavramlarini sunarken giinliik yasam ile
iliskilendirme (M=4.32, SD=.90) ve fen kavramlarim1 sunarken analojilerden
(benzetimlerden) yararlanma (M=4.25, SD=.85) konularinda kendilerini daha yeterli
olarak algilarken fen kavramlarini sunmak i¢in uygun etkinlikler tasarlama

konusunda (M=3.88, SD=1.10) bilgilerini yeterli diizeyin altinda gérmiislerdir.

Calismanin bulgulari, katilimcilarin biiyiik ¢ogunlugun PAB’1n boyutlarindan biri

olan Ogrencilerin feni anlamalarina yonelik bilgilerini yeterli diizeye yakin olarak
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belirtmislerdir. Bir fen konusu ile ilgili 6grencilerin 6n Ogrenmelerini bilme
(M=3.92, SD=.95) ve derslerde 6grencilerin gelisimlerine uygun Ornekler segcme
(M=4.03, SD=.95) maddelerinin ortalamalar1 genel olarak PAB’a iliskin algilarinin

ortalamasinin altinda kaldig1 belirlenmistir.

Diger bir boyut olan 6grencilerin fen kavram yanilgilarina iliskin bilgileri hakkinda
katilimcilarin algilart yeterli diizeyin altinda kalmistir. Bulgular incelendiginde fen
bilgisi 6gretmen adaylarinin bir konu ile ilgili 6grencilerin karsilasabilecekleri
giiclikleri tahmin etme (M=3.77, SD=.97, 6grencilerin bir fen konusunda sahip
oldugu olas1 kavram yanilgilarini bilme (M=3.73, SD=.97) ve 6grencilerde kavram
yanilgilart olusturmayacak fen etkinlikleri hazirlayabilme (M=3.81, SD=1.00) ile
ilgili konularda bilgilerine iliskin algilar1 daha az yeterli seklinde ortaya ¢cikmistir.

Fen programlar bilgisi boyutunun ortalamasi ise katilimcilarin genel olarak sahip
olduklar1 PAB’a y&nelik algilarinin ortalamasindan daha yiiksek ¢ikmustir. Ogretmen
adaylarinin kendilerini fen program bilgisi ile ilgili daha yeterli gordiikleri konular,
derslerinin planini yaparken konunun kazanimlarini géz Oniine alma (M=4.53,
SD=.72), fen bilimleri dersi 6gretim programinin amaglari hakkinda bilgi sahibi olma
(M=4.24, SD=.85), bir fen konusuna yonelik ders plan1 hazirlayabilme (M=4.23,
SD=.92) ve dersleri fen bilimleri dersi 6gretim programinin amaglari ile 6grencilerin
gereksinimlerini iligkilendirecek sekilde planlanlama (M=4.53, SD=.72) olarak

siralanmastir.

PAB’in son boyutu olarak ele alinan katilimcilarin fen &gretimi bilgisinin
degerlendirilmesi ile ilgili algilanan PAB’larinin da yiiksek oldugu gortilmiistiir. Elde
edilen bulgulara bakildiginda ytliksek ortalamaya sahip maddeler fen bilimlerinde
kullanilan farkli 6l¢gme ve degerlendirme araglar1 (yazili/sozlii siav, {irlin dosyast,
poster, 6z degerlendirme vb.) ile 6grencilerimin bilgilerini degerlendirme (M=4.22,
SD=.91) ve fen bilimleri dersinde kullanilan ¢esitli 6lgme degerlendirme yaklasimlari

hakkinda bilgi sahibi olma (M=4.05, SD=.93) seklinde ortaya ¢ikmuistir.
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Fen Bilgisi Ogretmen Adaylarinin Pedagojik Bilgilerine ve Pedagojik Alan

Bilgilerine iliskin Algilarinin Cinsiyete Gore incelenenmesi

Calismanin alt problemlerinden biri olan fen bilgisi 6gretmen adaylarinin PB ve
PAB’larina iliskin algilarinin cinsiyete gore farklilasip farklilagsmadigini incelemek
icin bagimsiz ornekler t testi uygulanmistir. Analiz sonuglarina gore, katilimeilarin
sahip olduklar1 PB’ye iliskin algilarinin cinsiyete gore farklilasmadigi sonucuna
ulasilmistir, t (174) = .37, p> .05. Benzer sekilde, kiz 6grencilerin PAB’ a y6nelik
algilarmin ortalamasi (M=4.07, SD=.69) ile erkek Ogrencilerinin algilarinin
ortalamasi arasindaki farkin anlamli olmadigi bulunmustur. (M=4.06, SD=.68); t
(174) =.03, p> .05). Tablo 4’ de bagimsiz orneklem t testinin sonuglart verilmistir.
Buna ek olarak, PB ve PAB’in alt boyutlarina iliskin algilarin da cinsiyete gore
degismedigi tespit edilmistir.

Tablo 4

Katilimcilarin PB ve PAB a Iliskin Algilarimin Cinsiyete Gore Incelenmesi

_ Cinsiyet N M SD t p
PB’ye Iligkin Alg1 Kiz 136 4.14 .65 37 .07
Erkek 40 4.10 .63
PAB’a Iliskin Algt Kiz 136 4.07 .69 .030 .98
Erkek 40 4.06 .68

Fen Bilgisi Ogretmen Adaylarimin Pedagojik Bilgilerine ve Pedagojik Alan

Bilgilerine iliskin Algilarinin Akademik Basar1 Durumlarina Gére incelenmesi

Ikinci alt problem olan fen bilgisi dgretmen adaylarinin PB ve PAB’a iliskin
algilarinin akademik basar1 durumlarina gore degisip degismedigini arastirmak icin
verilere tek yonlit ANOVA analizi uygulanmistir. Akademik basar1 durumlar g
diizeyde ele alinmistir. Analiz sonuglari fen bilgisi 6gretmen adaylarinin PB’ye
yonelik algilarmin akademik basar1 durumuna gore degismedigini gostermektedir, F
(2, 173) = 1.55, p=.22. Aym sekilde, dgretmen adaylarinin algilanan PAB’lari
tizerinde akademik basar1 durumunun etkisi yoktur F(2, 173) = .89, p=.41. Sonug
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olarak, katilimcilarin PB ve PAB’in boyutlarina yonelik algilarinda akademik

basarinin bir etkisinin olmadig1 sonucuna varilmistir.

Tartisma ve Oneriler

Bu aragtirmada, fen bilgisi 6gretmen adaylarinin pedagojik bilgilerine ve pedagojik
alan  bilgilerine  iligkin  algilar1  incelenmistir.  Elde edilen  bulgular
degerlendirildiginde, katilimcilar PB ve PAB konusunda kendilerini yeterli olarak

algilamaktadirlar.

PB’nin bilesenleri ele alindiginda, 6gretmen adaylarinin algilar1i degerlendirme
boyutunda en yiiksek bulunurken, simif yonetimi bilgisine ait algilar1 diger boyutlara
gore daha disiiktiir. Tiirkiye’de, 6gretmen adaylarinin sahip olduklar1 PB’ye iliskin
algilarini inceleyen bir ¢aligmaya rastlanilmamistir. Bu ylizden TPACK kavramsal
cergevesini kullanan ¢aligmalar incelenmistir, ¢clinkii TPACK’1n alt boyutlarindan bir
tanesi PB’dir (Mishra & Koehler, 2006). Savas (2011) ve Meri¢ (2014) tarafindan
yiirlitiilen ¢aligmalarla karsilagtirildiginda 6gretmen adaylarinin sahip olduklar
PB’ye iliskin algilarinin yiiksek oldugu tespit edilerek benzer sonuglar elde edildigi
goriilmiistiir. Ayrica PB fen alanina 6zgii bir bilgi tiirii olmadigr i¢in, farkli alanlarda
TPACK kavramsal g¢ercevesini kullanarak yapilan diger calismalar incelenmis ve
ogretmen adaylarinin PB’ye dair algilarmin yiiksek oldugu goriilmistir (Bulut,
2012; Kavanoz, Yiiksel & Ozcan, 2015). Sonug olarak calismalardaki gretmen
adaylar farkli alanlardan olsalar da sonuglar benzerlik gostermektedir. Bu ¢alismaya
son smif Ogretmen adaylart katilmis ve anketler sekizinci donemin sonunda
uygulanmistir. Dolayistyla d6gretmen adaylar alan dersleri ve 6gretmenlik meslegi
derslerini neredeyse tamamlamiglardir. Bu yiizden algilanan PB’lerinin yiiksek
cikmas1 bu sebeple agiklanabilir. Calismanin sonuglarina paralel sekilde Voss,
Kunter ve Baumert (2011) de alan derslerini ve 6gretmenlik uygulamas: derslerini
tamamlayan 6gretmen adaylarinin PB’nin bilesenlerinden biri olan sinif yonetimi ile
ilgili bilgilerinin arttig1 sonucuna varmigtir. PB’nin bilesenlerini iceren ¢alismalar bu

calismayla karsilastirildiginda, bazi farkliliklar ve benzerlikler oldugu goriilmiistiir
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(Oskay, Erdem & Yilmaz, 2009; Derri, Papamitrou, Vernadakis, Koufou & Zetou,
2014).

Diger bir arastirma sorusu olan fen bilgisi 6gretmen adaylarinin sahip olduklar
PAB’lan ile ilgili algilarina dair bulgular incelendiginde, katilimcilarin PAB’larim
yeterli olarak gordiigii sonucuna varilmistir. Bu aragtirmanin sonuglarina paralel
olarak TPACK kavramsal cergevesini kullanarak fen bilgisi 6gretmen adaylariyla
yapilan c¢alismalarda katilimcilarin algilanan PAB’larinin da yiliksek oldugunu

bulunmustur (Koh, Chai & Tsai, 2010; Savas, 2011)

PAB’m bilesenleri detayli bir sekilde incelendiginde, ¢aligmaya katilan fen bilgisi
Ogretmen adaylari, fen 6gretim stratejileri bilgisi, fen 6gretiminin degerlendirilmesi
bilgisi ve fen programinin degerlendirilmesi bilgisi bilesenleriyle ile ilgili olarak
kendilerini yeterli olarak gormektedirler. Alan yazinda fen bilgisi 6gretmen
adaylarinin PAB’larini inceleyen calismalara bakildiginda bu ¢alismanin bulgulariyla
baz1 benzerlikler ve temel farkhiliklar oldugu goriilmiistiir. Ozellikle PAB’in
Ogrencilerin feni anlamalarina yonelik bilgi bileseni ile ilgili bulgular oldukca
farklilik gdstermektedir. Bu calismada katilimcilarin biiyiik ¢cogunlugu 6grencilerin
O6grenme zorlugu yasadigi noktalar1 ve sahip olduklar1 kavram yanilgilarini belirleme
konusundaki bilgilerini yiiksek olarak algilamiglardir. Fakat alan yazindaki
caligmalar fen bilgisi 6gretmen adaylarinin bu bilesene dair bilgilerinin yetersiz
oldugunu gostermektedir (Frederik, Van der Valk, Leite & Thoren, 1999; Kaya,
2009; Usak, 2009; Ergiin, 2014; Donnely & Hume; 2015). Bu farkliligin sebebi bu
calismada PAB’1 incelerken herhangi bir fen konusunun secilmemesiyle
aciklanabilir. Alan yazindaki ¢aligmalar genellikle 6gretmen adaylarinin zorlandigi
bir fen konusuna odaklanarak katilimcilarin PAB ile ilgili bilgilerini bu dogrultuda
degerlendirmislerdir. Fakat bu calismada katilimcilara ankette bir fen konusu
secilmeden genel olarak fen oOgretimi ile ilgili maddeler verilmistir. Bir fen
konusunda 6gretmenin sahip oldugu KAB diizeyi, 6grencilerin kavram yanilgilarim
belirlemesini etkiledigi i¢in (Halim & Meerah, 2002), katilimcilar KAB’larint yiiksek

olarak algiladiklar1 fen konularini diislinerek anketteki maddeleri isaretlemis
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olabilirler. Bu yiizden diger ¢aligmalardan farkli olarak bu bilesenle ilgili bilgilerini
yiiksek algilamis olabilirler.

Calismanin alt sorularindan olan bir tanesi cinsiyetin algilanan PB ve PAB’a olan
etkisini incelemeyi amaglamistir. Elde edilen bulgulara gore fen bilgisi 6gretmen
adaylarimin PB ve PAB algilarinda cinsiyetin etkisi yoktur. Diger bir alt aragtirma
sorusu ise katilimcilarin PB ve PAB algilarinin akademik basart durumuna gore
degisip degismedigini arastirmayr amaclamistir. Benzer sekilde, akademik basari

durumunun PB ve PAB algis1 iizerinde etkisi olmadigi sonucuna varilmaistir.

Bu ¢alismada fen bilgisi 6gretmen adaylarinin PB ve PAB’a iliskin algilar1 betimsel
olarak calisilmistir. Fakat katilimcilarin sahip oldugu algilar1 daha detayli incelemek
icin gozlem, ders planlari, goriisme, kart gruplama aktivitesi gibi farkli yontemler de
kullanilmahidir. Ayrica, boylamasina arastirma deseni (longitidunal) kullanilarak
Ogretmen adaylarinin mezun olmadan Once ve &gretmenlik yapmaya bagladiktan
sonra algilar1 incelenerek PB ve PAB’in nasil gelistigi arastirilabilir.  Bununla
birlikte, belirli fen konularina odaklanan PAB dlcekleri gelistirilerek, 6gretmen
adaylarinin farkli fen konularindaki PAB algilar1 ve bu algilarin konuya gore degisip

degismedigi incelenebilir.
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APPENDIX G

TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitiist

Sosyal Bilimler Enstitiisii X

Uygulamali Matematik Enstitiisii

Enformatik Enstittisi

Deniz Bilimleri Enstitiist

YAZARIN

Soyad1 : GULER

Adi : Fulden

Béliimii : Egitim Bilimleri Béliimii (Egitim Programlar1 ve Ogretim)

TEZIN ADI (ingilizce) :

Investigation of Pre Service Science Teachers‘ Perceptions Related to
Pedagogical Knowledge and Pedagogical Content Knowledge

TEZIN TURU : Yiiksek Lisans X Doktora

Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

Tezimin i¢indekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
boliimiinden kaynak gosterilmek sartiyla fotokopi alinabilir.

Tezimden bir bir (1) yil siireyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLIiM TARIHI:
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