View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by OpenRiver@Winona State University

Essays in Education

Volume 24 Article 4

Summer 8-1-2008

Trends in Turkish Science Education

Muammer Calik
KTU

Suat Unal
KTU

Bayram Costu
KTU

Faik Ozgur Karatas
Purdue University

CALL FOR SUBMISSIONS!

Essays in Education (EIE) is a professional, peer-reviewed journal intended to promote practitioner and academic
dialogue on current and relevant issues across human services professions. The editors of EIE encourage both
novice and experienced educators to submit manuscripts that share their thoughts and insights. Visit

https://openriver.winona.edu/eie for more information on submitting your manuscript for possible publication.

Follow this and additional works at: https://openriver.winona.edu/eie

b Part of the Education Commons

Recommended Citation

Calik, Muammer; Unal, Suat; Costu, Bayram; and Karatas, Faik Ozgur (2008) "Trends in Turkish Science Education,’
Essays in Education: Vol. 24 , Article 4.

Available at: https://openriver.winona.edu/eie/vol24/iss1/4

This Article is brought to you for free and open access by OpenRiver. It has been accepted for inclusion in Essays in
Education by an authorized editor of OpenRiver. For more information, please contact klarson@winona.edu.


https://core.ac.uk/display/322564801?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://openriver.winona.edu/eie
https://openriver.winona.edu/eie/vol24
https://openriver.winona.edu/eie/vol24/iss1/4
https://openriver.winona.edu/eie
https://openriver.winona.edu/eie?utm_source=openriver.winona.edu%2Feie%2Fvol24%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/784?utm_source=openriver.winona.edu%2Feie%2Fvol24%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openriver.winona.edu/eie/vol24/iss1/4?utm_source=openriver.winona.edu%2Feie%2Fvol24%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:klarson@winona.edu

Calik et al.: Trends in Turkish Science Education

Essays in Education Special Edition

Trends in Turkish Science Education

Muammer Calik
KTU
Department of Primary Teacher Education

Suat Unal
Bayram Costu
KTU
Department of Secondary Science Education

Faik Ozgur Karatas
Department of Curriculum and Instruction
Purdue University

Abstract
The aim of the study is to determine the trends in Turkish Science Education on the basis of
both master and doctoral theses involved. The researchers reviewed the online databases of
the Higher Education Council and Proquest as well as the web page of graduate school of
each university in Turkey which presents thesis archieve and investigated 444 graduate theses
abstracts/fulltexts in regard to their created matrieal, Research Interest, Research
Methodology and Sample). The document analysis has pointed out that in terms of research
interest two general trends are apparent in Turkish science education research: (1) introducing
science education between 1990 and 2000 (2) keeping up with new perspectives in the line of
international trends. Also, in view of research methodology although interpretive research
methodology has also been preffered since 1997, descriptive research design has still
dominated in this context. Some suggestions were made for future research.

Introduction

The notion ‘The more the teacher knows the better she/he te&eseseéen changed
in early 1990s (Ayas, Cepni, Johnson & Turgut, 1997). In other words, Turkish science
educators noticed that subject matter knowledge differs from pedagogical content knowledge.
Unfortunately, Turkey is little late to concentrate on science education. However, we must
appreciate that Turkish science educators’ efforts have been progressing day by day to keep
up with the new trends in the world. To highlight what trends in our science education studies
have been occurred provides us to capture insights of the studies and to refrain from
replicated studies in the same context. Therein, we can not only show a better creative effort
but also yield our own new trends.

Only three studies have been conducted within this perspectigeKBea & Usak,
2002; Cakmakgcl, 2007;iisek, Ozdamar, Becit, Kilicer, Akbulut & Yildirim, 28) In fact,
Simsek et al. (2008)’s study is relevant with educatideehnology, not Turkish Science
Education. Further, Cakmakg¢i (2007) angBaal. (2002) only listed the titles of the studies
published. In other words, there is no science education study which investigates thematically
graduate thesis despite the fact that there is a book chapter that concentrates on developments
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in science education in the last thirty years (S6zbilir & Canpolat, 2006). This study fills in this
gap.

We assumed that the best way to identify the mentioned issues is to focus on graduate
thesis since each one attempts to generate original aspects. Thereby, the aim of the study is to
determine trends in Turkish Science Education on the basis of both master and doctoral thesis
involved.

Method

Firstly the researchers reviewed the online databases of The Council of Higher
Education of the Republic of Turkey (YOK) and Proquest Digital Dissertation as well as the
web page of graduate school of each university in Turkey which presents thesis archieve.
When enough information about a graduate thesis was not obtained by means of these
processes, the researchers sent e-mail to both author of thesis and his/her advisor to clarify the
matrix. Finally, the researchers obtained most of them (n= 444, see Appendix 1) despite
minority of them, which is named ‘missing data/ere not retrieved for higlihting the matrix.
The matrix, created by the researchers to identify trends in Turkish Science Education,
comprises of; Year, Research Interest, Research Methodology and Sample. Since the
dissertations accepted in 2008 have not been published yet, the paper does not incorporate in
them.

To highlight what research interests mean, the following definitions are presented. In
fact, descriptive study may overlap some of scientific literacy, measurement and assessment,
science curriculum study and environmental education. However, taking their first aims into

account, the researchers created such categories and excluded from descriptive study.

Research interest

Definition

Descriptive study
Intervention
Teacher Education

Computer Aided
Instruction

Scientific Literacy

Measurement and
assessment

Science Curriculum
Study

Research that has no other purpose than to describe phenomena and is not intended
to intervene the existing case or alternative conceptions

The purpose of intervention is to overcome the existing case (i.e. alternative
conceptions or conceptual change) rather than identifying them

The goal of teacher education is to enhance teacher’s skill (i.e. understanding or
informing catching new approaches) by means of in-service education, workshop
etc.

Computer Aided Instruction is primarily concerned with using computers for
teaching purposes to afford students or student teachers to capture a better learning
by means of animation, internet, website, information-communication-technology
(ICT), hypertext, educational games and so forth

Scientific literacy is not only knowing the scientific content knowledge but also
holding accurate views on tlwature of scienceinvolving in its reliance on

inquiry. This category incorporates in both scientific literacy and nature of science
Measurement and assessment contain both alternative and traditional manner to
determine either what is known or how it influences. This category incorporates in
both alternative/traditional measurement and assessment

Science curriculum study can compare new curriculum with old one or describe
development of science curricula. Further, it includes what teachers or students
thought about their effectiveness or deficiencies.

Environmental
Education

This category includes in the studies of students’/teachers’/student teachers’
attitudes and consciousness as well as interventions which have attempted to
enhance their mentioned virtues
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Findings
As can be seen from Table 1, whilst the number of intervention studies is 172, that of
descriptive study is 168. Whereas frequency of teacher education studies is 18, that of
computer aided instruction is 36. The number of studies focusing on scientific literacy,
measurement and assessment and science curriculum study are 14, 15 and 16 respectively.
The number of environmental education studies within science education is only 5.

Table 1. Frequencies of graduate theses in regard to research interest

RI DS I TE CAI SL MAA SCS EE TN
1990 4 4
1991 1 1 2
1992 1 1 2
1993 1 2 1 4
1994 1 1 2
1995 2 1 1 4
1996 2 2 1 5
1997 4 4 8
1998 7 5 12
1999 5 3 1 9
2000 7 5 1 2 15
2001 18 9 1 1 1 30
2002 16 26 3 4 2 1 52
2003 17 20 4 4 3 48
2004 12 11 1 2 5 1 1 33
2005 19 20 5 3 2 2 51
2006 36 37 6 15 4 1 4 103
2007 18 28 2 2 2 6 1 1 60
TN 168 172 18 36 14 15 16 5 444

Key note RI: Research interedDS: Descriptive studyt: Intervention;TE: Teacher EducatiotGAl: Computer
Aided Instruction,SL: Scientific LiteracyMAA: Measurement and assessm&@S: Science Curriculum
Study;EE: Environmental Educatio;N: Total number

As can be seen from Table 2, the number of studies whose research methodology is
experimental design is 194, while that of survey design is 98. Whereas that of studies that
employed case study research design is 30, frequency of the studies using a combination of
qualitative and quantitative methods is 24. Whilst that of studies within comparative research
design is 19, the number of document analysis is 18. Moreover, while that of qualitative
method is 10, the only one study for each of meta-analysis, action reseach and
phenomenografic study has been conducted. Meanwhile, the number of missing data the
researchers were unable to access is 48.
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Table 2. Frequencies of graduate theses in regard to research methodology

RM CoS S ES CaS DA MA ACOQM AR QM PS ™MD TN
1990 2 1 1 4
1991 2 2
1992 1 1 2
1993 1 1 1 1 4
1994 2 2
1995 1 3 4
1996 1 4 5
1997 1 2 3 1 1 8
1998 1 6 2 2 1 12
1999 2 2 1 2 1 1 9
2000 1 2 2 2 1 1 2 4 15
2001 11 7 1 4 7 30
2002 10 30 5 1 1 5 52
2003 5 4 24 4 2 2 7 48
2004 8 12 2 1 1 5 4 33
2005 2 16 24 5 2 2 51
2006 5 25 53 4 1 10 4 1 103
2007 3 13 29 3 1 5 6 60
TN 19 98 194 30 18 1 24 1 10 1 48 444

Key note RM: Research MethodologoS: Comparative Study8: Survey;ES: Experimental StudyCaS: Case study;
DA: Document AnalysisMA: Meta-AnalysisACOQM: A combination of qualitative and quantitative methotlR;
Action ResearchQM: Qualitative methodPS: Phenomenografic studijD: Missing datalTN: Total number

As seen from Table 3, (which can be found on page 45, located at the end of this
manuscript), the number of studies whose sample is grade 7 is 97 whilst the frequencies of
studies whose samples are grade 8, student teachers/undergraduate students and science
teachers /primary teachers are 81, 79 and 79 respectively. Whereas the number of studies with
grade 6 students is 68, that of studies whose sample is grade 5 students is 44. The number of
missing data the researchers were unable to access is 33, frequency of the studies whose
sample is grade 4 students is 27. The number of studies whose research methodology is
document analysis, named not applicable for grade, is 22 while that of studies whose sample
is grade 9 students is 8 (despite our research does not contain samples between grade 9 and
11, these frequencies are a consequence of cross-age studies or comparative studies). The
number of studies with academic staffs (faculties) is 7 whereas frequencies of the sample in
grade 10 students and gifted students are the same (f=3). Further, the numbers of studies with
grade 11 students, kindergarten teachers, graduate students and school administers are 2 for
each one whilst there is only one each study for each of kindergarden children, grade 3
students, English preparing class students and students’ parents.

Discussion

Because Turkish science education has been introduced as a research field since 1990,
it is not suprising that there are two popular trends as descriptive study and intervention. It is
obvious that determining what is known or what the existing case is is very crucial for
adjusting a new attempt. As a matter of fact, since the last two decades, science educators
have been attempting to integrate identifying existing case with intervention to give students
with an opportunity for better science learning. As a consequence of the results, it can be
deduced that despite the fact that Science Education has been studied since 1990, it has been
paid more attention since 2001 (see Table 1 and Table 2). Also, the most important year when
science education studies have been submitted has been 2006 (see Table 1).

The most studied research methodolody has breerimental design. This may result
from statistical evidences where readers can compare new attempt with old one. In fact, it is

26

https://openriver.winona.edu/eie/vol24/iss1/4 4



Calik et al.: Trends in Turkish Science Education

Essays in Education Special Edition

clear that experimental group or design perfoms better than traditional one since each material
such as teaching, measurement and assessment instruments is devised and implemented for
their features. Trochim (2001) view this issue as the main validity threat, i.e. the very fact of
being involved in an ‘experiment’ may of itself result in an apparent improvement in
intervention or conceptual change. Furthermore, this may stem from structures of pure
sciences. That is, as a result of reconstruction in Turkish teacher education, most of pure
scientists has been changed their research interests towards science education. Therefore, their
prior habits in pure sciences may have influenced their science education studies. Moreover,
since descriptive study and conceptual change or intervention are very common, the most
widely-used way to elicit the mentioned issues is to exploit survey design as in case of

Turkish science education (see Table 1). Meanwhile, this may come from structures of
educational sciences where using survey is very common. Unfortunately, there is only one
each study for meta-analysis, action research and phenomenografic study.

Why grade 7 is the most important for science education can be explained with two
reasons. Firstly, grade 6 students are used to adapting new science curriculum and
environment. That is, they only meet one primary teacher through their first five schooling
years, but they introduce several teachers who teach them different disciplines in grade 6.
Therefore, they are already dilemma or disequilibrium, so that most of Turkish Science
Education studies whose sample are grade 7 students may have considered within this
context. Further, grade 8 students initially focus on a national summative examination, the
Selection and Placement of Students in Secondary Schools (OKS), which is used to select
students for enrollment in the nation’s elite schools (Calik & Ayas, 2008). Therein, the
students and their teachers are reluctant to participate in a research study which is far away
from traditional method and multiple-choice questions. That is, they have considered they do
not make any contribution for their summative examination. Since motivation is an important
issue for learning process.§. Feng & Tuan, 2005; Hein, 1991; Tuan, Chin, Tsai & Cheng,
2005; Valanides, 2000), the researcher may have taken into account the crucial issue.

Despite some disadvantages of grade 6 and grade 8 students, it must be implied that a
larger proportion of Turkish science education studies has conducted with them (68 for grade
6 and 81 for grade 8). Since primary/science teachers and student teachers play an important
role for teaching science education, the significant ratio of the studies has been paid more
attention for these samples. Furthermore, trends in Turkish science education points out that
there is a shortage in making a triangulation amongst students’ parents, school administers
and students since they can create an interactive environment for a better learning process
(Shymansky, Yore & Anderson, 2000). Since kindergarden and grade 3 curricula incorporate
in science education implicitly, it is not astonishing that there are few studies in these levels.
Since students are firstly introduced with science education at grade 4 and grade 5, a
significant proportion of the studies has concentrated on them. An outstanding result is that
few studies are available for academic staffs (faculties) and graduate students even though
they have academically been interested in science education. Trend reveals that although
science eduation is far away from grade 9, grade 10 and 11 (secondary science or lycée),
similar disciplines such as physics education, chemistry education and biology education tend
to study with primary education by means of cross-age studies or comparative studies which
tackle to portray changes in students’ understanding or ideas or motivation and so forth in a
spirall manner. Since science education is a cornerstone for these related disciplines,
interlinks amongst these disciplines is, of course, not suprising.
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In terms of research interest two general trends are apparent in Turkish science
education research: (1) introducing science education between 1990 and 2000 (2) keeping up
with new perspectives in the line of international trends. The former not only includes in
breaking resistance for a new change but also gets Turkish scientists to accept science
education as a new research field. This can also contain the process adapting different science
education studies in developed countries to Turkish one. That is, the Turkish science
education studies were very new for national manner, but they were obsolete for international
level between 1990 and 2000. Secondly, Turkish science education studies have extensively
been spreading day by day to keep up with new perspectives rather than adapting them since
2001 (see Table 1).

Whereas studies between 1990 and 1996 were descriptive in terms of research
methodology, interpretive research methodology has also been preffered since 1997.
However, descriptive research design has still dominated in this context. Otherwise, a clear
trend for samples used in Turkish science education cannot be yielded because the sample
changes based on research interest and research methodology. However, science education
studies’ samples have incorporated in an extensive level ranging from kindergarden to school
administers.

Now the third trend for research interest shoulddeated to reflect our characteristics
virtues. Further studies should be undertaken on environmental education within science
education since the newly structured science curriculum has focused on interrelationships
amongst other disciplines (a spiral manner). Some qualitative methods such as
phenomenography study, action research are supposed to be used more to make a deeper
investigation. Future studies ought to focus on how to integrate these signifact researches with
development of science curricula and teacher education. That is, science educators should
rescue these graduate studies from leaving them out or stowing them to library. An example
planning model has been recommended by Calik and Ayas (2008).
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Appendix 1. Graduate thesis in regard to chronological and alphabetical order

No. Year University Title Author
1 1990  Ankara University The degree to which objectives of the courses ‘social sciencesRagip Candan
‘science’ in grade 5 are achievidtkokul bginci sinif sosyal
bilgiler ve fen bilgisi derslerinin amaclarinin gercejige dizeyi
2 1990  Gazi University The difficulties of doing experiment on biology subjects of Halil Asici
sciences
3 1990 Hacettepe University A general evaluation of science teaching in Turkey, conclusiodg/han Yilmaz
and implicationsTurkiye'de fen gretiminin genel bir
degerlendirilmesi, sonuclari ve dneriler]
4 1990 Hacettepe University Science education and problems of secondary schools condu&miae Erdem
foreign language instruction in Turkgirkiye'de yabanci dille
Ogretim yapan orta gretim kurumlarinda fengretimi ve
sorunlari]
5 1991  Columbia University Educational change and politics in Turkey, 1946-1971 Fatma Gok
6 1991  Hacettepe University Investigating psychometric characteristics of science high schblasrin Yildiz
entrance exam'’s questions in 198989 yili fen lisesi gigi sinavi
sorularinin psikometrik 6zelliklerinin incelenmesi]
7 1992  Boston University A study of the professional development system of the TurkishSezai Kaya
Ministry of National Education
8 1992  Middle East Technical The effect of water conservation unit integrated into sixth grade Sibel Arkis
University junior high school science curriculum on the water related and
environmental attitudes of the students
9 1993  Ankara University Evaluating primary school teachers’ educational technology  Seniz Koruyan
efficiacy of science teachiridlkokul &retmenlerinin fen
Ogretimine iligkin egitim teknolojisi yeterliliklerinin
degerlendirilmesi]
10 1993  Hacettepe University The relations between attitudes toward their science lessons dfiénal Oruc
second stage students in elementary school
11 1993  Middle East Technical A pilot study on the effect of soil conservation unit integrated in tMeryem Dgan
University 7 th grade junior high school science curriculum
12 1993  Middle East Technical Effects of computer assisted instruction on students chemistry Serpil Yalginalp
University achievement, attitude toward CAIl and chemistry and their
perception about the CAl environment at the secondary school
level
13 1994  Dokuz Eylll University Alternative education methods that can be implemented in teathihg Hamurcu
the course ‘science’ in gradg®rtaokul 1.sinif fen bilgisi dersinin
Ogretiminde uygulanabilecek alternatiflggim yontemleri]
14 1994  Hacettepe University Managers’ and teachers’ views of science curricula in primaryHulya Delikoyun
school[ /Ikégretim kurumlari fen bilgisi dersigietim
programlarina iligkin yonetici ve gretmen gorileri]
15 1995  Anadolu University Effectiveness of instruction with small groups in science educaSedat Stmbiil
[Fen &gretiminde kiiguk gruplarlagretim ydnteminin etkingi]
16 1995  Ankara University An evaluation of laboratory activities in primary science educati@hra Ozginar
[/Ikokullarda fen gretiminde laboratuar etkinliklerinin
degerlendirilmesi ]
17 1995  Hacettepe University Approaches to improve the level of relevant achievement and $iséma Moza (Pariltr)
retention of what is learned in elementary school science
18 1995  Marmara University Effectiveness of science curricula in elementarj/iigeetim Esra Macarglu
programlarinda fen bilgisi programlarinin etkiglj
19 1996  Dokuz Eylll University Cooperative learning, science achievement, retention, studentKasap Hale
attributions and interaction in cooperative learning groups
20 1996  Dokuz Eylll University Achievement effect of cooperative learning on teaching sciencélirSelma Akin
basic education
21 1996  Marmara University A comparison of science curricula in Azerbaijan, Bulgaria and Vahide Yilmaz
Turkey (Pressure topicBhzerbaycan, Bulgaristan ve Turkiye deki
ilkdgretim fen programlarinin karlastiriimasi (basing konulari)]
22 1996  Middle East Technical The perceptions of teachers on the development of the science Elif Birten Ercan
University process skills at 4 and 5 grades
23 1996  Middle East Technical Promoting teachers awareness of students misconceptions in  Erdat Catalglu
University introductory mechanics
24 1997  Ankara University The application of cognitions which were learned in the lessonRamazan Kog
science, mathematics, paintig in elementary school in to work
instruction teaching and effectivenes of these cognitions
25 1997  Dokuz Eyliil University A comparative evaluation of occupational expectations of Nesrin Bulbdl
undergraduate students attending in Science and Social Science
[Fen ve sosyal bilimg@timi gdren Universite genglinin
mesleklerine yonelik beklentileri tizerine gkastirmal bir
degerlendirme]
26 1997  Hacettepe University Analyze the psychometric charectiristics and multiple choice t&stfer Unal
items which were prepared according to the curricula for secondary
education
27 1997  Marmara University The effect of group working with reward or without reward from Abdullah Turkmen
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teaching methods

28 1997  Marmara University Effects of models and games on teaching the unit "our earth abilek Ercanl
sky" at class 4 of primary schools
29 1997  Marmara University Effects of students’ working habits and teachers’ teaching metaden Ucar
on student achievement in ‘Light’ unit in united classes
[Birle stirilmi s siniflar fen bilgisi dersisik Unitesinde grenci
basarisina @rencilerin ¢calsma alskanlklari ve @retmenlerin
ders sleme yontemlerinin etkisi]
30 1997  Marmara University In private courses, effects of teaching with experiments of the dettra Kilig
(let's learn the matter) in sciences courses for acquiring concepts
and remembering
31 1997  University of Reading Models and explaining dissolving Yasemin Godek
32 1998  Bgazici University Science (biology, chemistry and physics) teachers views on theBuket Yakmaci
nature of science as a dimension of scientific literacy
33 1998 Canakkale Onsekiz Mart The effects of the use of concept maps on student Hilya Altinok
University conceptualizations on science teaching in primary school
34 1998 Canakkale Onsekiz Mart The adequacy of science training curriculum in practice in primai§ibel Ceyhan
University schools
35 1998  Hacettepe University Evaluation and proposals of chemistry experiment of science Aysun D@an
lessons in primary education
36 1998  Karadeniz Technical Grade 5 students’ understanding level of underlying chemistry Mira¢ Salam
University conceptg lkgretim-V @rencilerinin temel kimya kavramlarini
anlama seviyeleri]
37 1998  Marmara University Effect of laboratory experiments in grade 4 and grade 50on  Oner Yavru
students’ attainment of ‘mechanics’ topic and their comprehension
of the conceptfilkggretim okullarinin 4. ve 5. siniflarinda
laboratuvar deneylerinin grencilerin mekanik konusundaki
basarisina ve kavramlari kazanmasina etkisi]
38 1998  Middle East Technical Effects of conceptual change texts accompanied with laboratory Ayse Yavuz
University activities based on constructivist approach on understanding of
acid-base concepts
39 1998  Middle East Technical Effect of instruction on students’ understanding of electric currenBugrahan Yalvag
University concept using conceptual change text at sixth grade
40 1998  Middle East Technical Effect of conceptual change approach accompanied concept  Esen Uzuntiryaki
University mapping on understanding of solution
41 1998  Middle East Technical A qualitative assesment of departmental effectiveness from the Gulsiim Eryalgin
University perspectives of teachers and department heads: A case study of
Turkish and science deparments in a private middle school
42 1998  Middle East Technical Effect of science process skill oriented lesson on understanding Binar D@rudz
University fluid force concepts
43 1998  Selguk University A transition issue from first stage to second one in science  Osman Cardak
curricula in the city of KonygKonya ilinde ilkg@retimde
uygulanan fen bilgisi ders programlarinin |.kademeden
Il.kademeye gegidurumu]
44 1999  Canakkale Onsekiz Mart To discover the utilisation of practical methods in science lessonBilent Giiven
University by class teachers during in the first five years of primary education
that is when the children are in the 6-11 year age bracket
45 1999  Gazi University The effect of physics lessons supported by lab experimentes to Simal Algan
student's success and modern mathematics and science
programmes conducted in Turkey between 1962-1985
46 1999  Hacettepe University Perception and understanding levels related with process stefgzatha Gumi
the experiments caried out in science lesson of the five grades
students at elemantary school
47 1999  Karadeniz Technical The 8 th grade students'levels of understanding of the introductodgras Bekta
University physics concepts
48 1999  Marmara University The relationship between students attitudes toward their scienBélek Tepe
lessons and their achievement in science
49 1999  Marmara University Science education with method of "discovery teaching" at leveLiffi Uredi
elementary education
50 1999 The Pennsylvania State Pre-service elementary teachers' understanding of scientific inquisra Macarglu
University and its role in school science
51 1999  The University of A study of undergraduate science education major students' Latfullah Tirkmen
Nebraska attitudes towards science and science teaching at four-year teachers
colleges in Turkey
52 1999  Vanderbilt University Merging curriculum design with chemical epistemology: A caseSifel Erduran
teaching and learning chemistry through modeling
53 2000  Dokuz Eylul University The usage of educational equipment by elementary science Hulya Hamurcu
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intelligence theory on the 7th grade students in primary school

The effects of constructivist learning approach on science Kadriye Erfidan
education and according to constructivist intelligence secondary
school students’ perceptions of science

Teaching "mitosis and meosis division" subjects in unit Seda Kara
"generation and evolution in living beings" by computer supported
education system and developing material related to this

Comparison of Minilabor method and traditional method in ~ Senem Cankurt
teaching of 8th class science course's chemistry chapters

Teaching of atomic structure and periodic table unit within joui®esap Obut
through interior structure of substance for 7th grade in prime
education on computer with educational games and modelling

Determining measurement and evaluation techniques which isSerap Poyraz
appropriate for active education models used for primary school
7th grade science knowledge lecture

Comparison of the science curriculum between some of Europsfer Akkaya
Union countries and our country

The influence of learning together techniques, one of the Ebru Kollu
cooperative learning techniques on the academic success and
friendship bonds of the 5th grade science class students

The effects of team search technique on primary school fifth ghdstafa Emre
students' academic achievements and attidutes towards science
course
The effect of multiple intelligence implementations supported by Meral Oner
mastery learning on achievement, retention and attitudes of science
lesson

Desingning learning environment integrated with technology inBulent Cava
primary science education

Deep learning in science teaching: Modelling for "pressure" Giil Unal
The successes of the eight grade students of a primary school tHéavva Bayrak
retention of knowledge which they learn, attitudes and perceive of
"chemical connection" according on the theory of multiple
intelligences the teaching affections
The effects of Inquiry method on middle school (level 7) studentdVielek Nur Erdgan
achievement, conceptual change, scientific process skills and
attitude toward science about the atomic structure
Prospective elementary science teachers' pedagogical content Muhammet Jak
knowledge about flowering plants
The effect of the teaching methots based on constructive learnin§elda Colak
approach on the successes in the subject of acids-bases and their
conceptional variations, and the attitudes against the science
lessons of eighth class students primary school
Investigation of prospective science teacher’'s mathematical Yildirim Sarikaya
sufficiency in function concept context and their to apply their
mathematical knowledge in this context in solving science
problems

Attitudes of pre-service elementary teachers towards science: A Nihal Buldu
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cross-national study between the United States of America and
Turkey

Evaluating how public primary schools and private establishmévitsat Ozcan
contributed high school entrance exam (l@S&amu ilkdgretim
okullari ve 6zel dersanelerin LGS sinavlarina katkisinin
degerlendirilmesi]

Primary school teachers’ and students’ attitudes of environmemfustafa Urey
their competency and regional diversity in environmental
education (A case study for Kafgkogretim cgretmen ve
Ogrencilerinin ¢evreye kar tutumlari, yeterlilikleri ve gevre
egitiminde bdolgesel farkliliklar (Kars ili 6rng)]

Competency of educational faculties for science teachers in  Nesli Kala
improving laboratory skills for chemistry topics in grade 7 and
grade8 [Fen bilgisi @&retmenlerinin ilk@gretim 7. Ve 8. Siniftaki
kimya konularina yénelik laboratuvar becerilerini gélimede
egitim fakultelerinin yeterlilgi]

Developing and implementing teaching materials of ‘genetic’ udiynep Korkmaz
in grade 8 science curriculum (A case study for Kgitkpgretim
8. Sinif fen bilgisi mifredatinda yer alan genetik Unitesi ile ilgili
Ogretim materyallerinin gejtiriimesi ve kullaniimasi (Kars ili
ornegi)]
Developing activities based on constructivist learning theory aboBtma Bayar
the unit called "heat and the travel of the travel of heat" 5th calss
students
Developing guide material based multiple intelligences theory foNesrin Turkmen
the unit "The interaction with living things and nature" and its
effectiveness on teaching process
Determining the levels of understandings and misconceptions Osman Kenan
about the concept of particulate nature of matter of primary
students at different stages

Using computer-assisted materials in science lesson teaching se Gurkgn

The effect of case study method on acedemic achievement, Elif Pehlivanlar
remembering and progression of metacagnitive skills with regard
to a vayage to inner structure of the living things unit in science of
gth class

The removing of students misconceptions about pressure withFatma Onen
constructivist approach in elementary school

The effect of songs and poems to academic archievment, Melike Kahyaglu
remembering and students attitudes towards science lesson on
"circulation and digestion systems" in 6th years students

The effect of the narrative and experimental teaching techniquiteliem Dincel
the conceptual understanding and achievement of the science
students

Self-efficacy beliefs of science teachers Murat Say

Determining the misconceptions of the elementary school students ~ Yavuz Cakir
The comparative views of the undergraduate students of educattenses Tican
and art and science faculties of g University about education
art and science faculties

The effect of the 4th grade science and technology draft primakylin Bagdatli
program on students academic achievement and the opinions of
primary school teachers related to the new primary science and
tech. programme

Effect of case-based method on the 5th grade elementary schBelgin Adali
students akademic achievement and attitudes toward science while
teaching viruses, bacteries, fungi and protists
Effectiveness of conceptual change instruction accompanied withyse Yavuz
demonstrations and computer assisted concept mapping on
students' understanding of matter concepts

Primary school teaching department sophomore students' attitadeslanim Erol
toward environment and environmental problems

Investigation of prospective teachers' knowledge and Mustafa B Aktan
understanding of models and modeling and their attitudes towards
the use of models in science education

Determination of science teachers' level to realize activities ofGlteninan
laboratory (Adapazari example)
Development and validation of an instrument to evaluate scienceEvrim Geng
teachers' assessment beliefs and practices
The perceptions of professors at colleges of education about ~ Murat Kahveci
instructional interactivity

Surveying American and Turkish middle school students' existigge Osuz
knowledge of earthquakes by using a systemic network
Educational technology usage and needs of science education itdakan Turkmen
Turkey

Factors influencing exemplary science teachers' levels of compeeal Hakverdi
use
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A study on the curriculum design for the organization and the Dilek Zeren
teaching on the subject "reproduction and growth" in primary
education science courses
Environmantal education: A study for elementary school student&min Atasoy
environmental attitude and knowledge
An analysis of the attitudes of scince education teacher candiddtesan Bakirci
towards branches of sciences
The some difficulties faced in the laboratory practices of naturddelimetullah Gecer
science lessons
Determining the change in the attitude of teacher candidates irMehmet Kazim Demir
primary education towards the field of sciences
Evaluation of science teacher candidates’ knowledge and skillSevilay Atmaca
about active learning approach
The role of contextual sensitivity in the conceptualization of force
The effect of model teaching on "digestion and related structur&stiek Kogak
"excretion and related structures" and "recognizing of flowery
plants" subjects in 5th grade students of primary education on the
success of students
A study on the fifth class pupils’ levels of attaintment towards theehtap Vural
cognitive purposes of the teaching programme of science and
technology lesson in terms of various variables
Evulation of the inner valume of the science and technology ilkay Gokge
curriculum and teacher's guide and the problems faced in the
practice (Balikesir example)
Effects of guided and semi-guided investigations on sixth gradeAylin Giinay
students' conceptualization levels
The effectiveness of demonstrative computer animation in
developing intuition: a case for gravitational acceleration
The effect of instructional support on learning gains from two  Nuray Sénmez
simulated laboratory experiments on the relationship between two
variables
Provide the envioremantal sensibilitiy with ethnobotany works BEmrehan Tufenkgi
7th class students
A study on implementing the technique of caricature in sciencésdag Ozalp
environmental education
Effect of active teaching methods based on constructivist theojuaay Sengul
students' science achievement and attitude about flowing electricity
unit
The effect of the use of models in chemistry subject of sciencérhan Zeynelgiller
lesson in secondary schools on students' success
Researching of the candidate science teachers, who are the Ramazan Cigek
education faculty in the fourth class for their sufficiency in the
technological assisted education
The effects of cooperative learning on student success in 7th grasierkan Timur
primary education science course
The effect of the software based on meanningful learning appuaftehinci Kurt
and assisted computer prepared for science course on the severtbrkmaz
grade students' academic achievement and retention
The effect of project based learning approach to the logical
thinking ability and attitude of students in science lesson
The effect of using concept maps on scholar succes of studenCatdem C&layan
their learning of new concepts when teaching genetics unit of
science on eighth grade
Evaluation of to be arrangement form of content components Halil Kamigli
which are used by teachers in the unit “if there was no pressure”
which is one of the primary education 7th grade science lesson’s
units teaching
The effect of using active learning approach in primary schoolMeryem Nur Aydede
sixth grade science course on academic achievement, attitude and
retention of learning
As based on constructivist approaching science and technologyguzhan Atam
lesson, on subject heat-temperature prepared primary education
fifth class writing effect academic succes and retention of students
A research on the effects of students' success computer assisted\ymur Demirer
science teaching six to eight grades of primary schools (in Sehit
Namik Tumer Primary School sample)
Identification of variables effecting science process skills in
primary science and technology course
The effect of cognitive support given by concept mapping on Efe Gugluer
achievement, retention and attitude in primary science education
Computer assisted instruction in constructing of abstract concdfitsan Akpinar
in science teaching: The unit electricity in our life
Preservice science teachers' self-effcacy beliefs in teaching biology
Kiremit
The effect of instruction the life event which enables continuity of Ozben Ozdemir

Gllsah Diyarbekir

Ayse Sert Cibik

Bulent Aydgdu

Hatigle Ozeno
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species (reproduction) subject through worksheets on primary
school eighth grade students™ achievement and retention

The effect of Web based teaching support to the 8th grade
elementary school students' during science lesson

Effect of the network based teaching towards the students’ probfam Celik
solving skills and the attitudes of science

The effect of high interactive computer assisted instruction
softwares on student achievement in primary school science
teaching
Competency of secondary school science teachers in laboratoryOzer Akdemir
practices and the problems they face with applications
The effect of homework studies to the success of the students wBarcu Giindgan
attend science lesson in the second degree of primary educatiorOzben
An experimental study of comparison of student centered teachifyrcu Korkut
to traditional method in science education about 8th grade
magnetism in our lives unit
Comprasion research of students attitudes on science and Ceyda Dalkiran
technology curriculum between pilot primary schools and normal
primary schools
Researching the effects of student's success and attitude in learmine Aylin Turhan
the subject magnet and its properties for the primary education at
level 8
The effect of multi-intelligence over successes, understandings dmre Kara
behaviours of students in terms of growth and development in
primary education eighth grade science course
Comparison of the middle school science curriculum with science
questions of high school entrance examinations with considerati@sra Kog
ofstudents personal knowledge
The effect of multiple intelligence model to the understanding of Fatma Nur Dilek
photosynthesis and respiration subjects and attitude to science of
eighth class students
Multiple intelligence basic education's effect on students succes&ilsah Gaziglu
attitude and permanence of learned knowledge in primary schools
7th students’ undertanding the issue of presure
Comparing the science and techonology Gulzide Badag
curriculum of the 2004 with the science curriculum of the 2000 in
their effects on developing the students’ scientific process skills
Teaching the subject which ecosystems are there in our
environment and what is happening here by using the concept
maps and their effect upon student's success and behaviour in
science lesson for 7 th grade
The effect of inquiry-based learning approaches in the educationNifgiin Tatar
science in primary school on the science process skills, academic
achivement and attitude
Effects of some variables on knowledge levels and ideas of
preschool teachers about science and nature studies
Multiple intelligence basis education’s effect on student’s succe$®abia Sultan Guge
permanence and attitude of learned knowledge in primary school's
6th class students understanding the issue of five senses
The effects of navigation structures based upon learning styles dRidvan K&an Agca
the success of the student in hypermedia environments
Satisfactorinesses of the preschool teacher about the science  Saide Ozbey
activities in preschool
The effect of the multiple intelligence theory on the success of a Umit Demiral
student in understanding “ the genetics unit " in science teaching
The evaluation of prospective elementary science teachers' subjgetrin Ozdemir
matter knowledge on some biology subjects
The investigations to identify the misconceptions of elemantary Zeynel Genger
education (sixth, seventh and eighth grade) students about cell

Understanding of earth and space science concepts: Strategidefforin Bulunuz

concept building in elementary teacher preparation

A look within individual cases into Turkish elementary teacherDemet Seban Dumlu
beliefs and practices of writing instruction and underlying
influences in shaping these beliefs and practices: Comparison of
findings with the writing process as presented in writing workshop

Pre-service elementary education teachers' beliefs about teacitgel Duru
and learning in Turkey

Appropriatenessof instructional principles in learning-teaching Ali Aktas

procedure in grade 4 and grade 5 science curricula (Teachers’
views)[/lkégretim 4. ve 5. sinif fen bilgisi programindaki
Ogrenme-@retme yaantilarinin @retim ilkelerine uygunligu
(6gretmen gorigleri )]

Instructional computer use by COE faculty in Turkey: Applicatismail Sahin
of diffusion of innovations theory

Investigating the impact of teachers' implementation practices on

Tugba Clez

Zehra Kibar

Nevruz Yener

Ozgiil Aykut

Murat Glnel
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academic achievement in science during a long-term professional
development program on the science writing heuristic

Encountered problems and solution suggestions in laboratory Muhammet Baltiirk
studies of science teachers and teacher candidates

The effects of classroom attendance and irregular attendance Vedat Ak¢a
undergraduate science students' cognitive, sensual and psycho-
motor behaviour

The effect of 5SE model on removing science student teachers' Arzu Saka
misconceptions about genetics

The problems faced by the science teachers graduated from  Arzu Uney
different branches

Developing, implementing and evaluating of a Web designed  Erol Tas

science material
The effect of using drama method on determining the Hatice Bakan
misconceptions and motivation in science and technology teaching
Developing determining the effectivenss of a computer aided  Kerim Kirsat Gliney
instruction material for 8th grade students
A study toward teaching the nature of science for seventh gradeMehmet Kiiguk
primary students
Teaching the "discovering the space" subject of 6th class of
primary education using interactive video
The evaluation of computer-based biology teaching material for Servet Zaman
the topic of mitosis and meiosis
Effects of materials developed according to the contructivist
learning approach in removal of conceptual errors seen in unit
"electiricity in our life" by 5th grade students in primary school

A case study: How prospective science teachers' epistemologidgsun Oztuna Kaplan
beliefs inform their practice teaching

The effect of homework to success of students and learning Burcu Kaplan
concepts in unit of electricity which directs our life style

Primary school 4-8th level student’s knowledge about plants aSigek Eylem Avci
biological wealth

An attempt to construct a model to explain preservice science Ebru Musaloglu
teachers views of nature of science

Taking note with mind map technic affect on learning concept kmdZeynep Yaar
successful in scientific education

The effect of the case-questioning on students™ approach towdtkisr Karadgli
dogmatic cases about science

I. and Il. level primary education teachers' perceptions about Liitfi Uredi
teaching profession according to their styles preference

The effects of problem based active learning on the student's Ruhan Ozkarde
academic achievement and learning concepts on science educafiamd@an

Assesing primary students success in science courses via prirSaga Selma
years programme: Portfolio Karamanglu

The effect of inquiry-based learning on students' establishing Yasemin Ortakuz
relations among science-technology-society-environment

The effect of active learning on remediation to misconception i@ihni Ozhan Palut
science education
Effect of life and social science courses presented in primary  Sibel Demir
school curriculum on preparation of students for science courses
Investigating students' motivational traits Fatma Yavuz

Sema Nur Demirkan

Sevim Ayas Kor

Evaluation of the science and technology curriculum at grade  Gdzde Pekiner
levels 4 and 5: A pilot study
The impact of computer games on students motivation Memet Ucgill
The effect of 7E learning cycle model on the improvement of fifthDzlem Mecit
grade students' critical thinking skills
A needs analysis to develop an astronomy program for Turkish Oktay Kahraman
elementary and secondary schools
Relative influence of cognitive and motivational variables on
genetic concepts in traditional and learning cycle classrooms
Effect of sound and light unit prepared using multiple intelligenc®erya Gok Altun
theory to the student success, level of retaining, attitudes towards
science and multiple intelligence theory
The effects of laboratory method on students' success, recallingNevin Kozcu
level and affective characteristics in primary school science
education
Identification of the misconceptions of the 8th grade students at®®amazan Adiguizel
meiosis and mitosis cell divisions in science courses and solution
proposals of science teachers about this topic

A phenomenographic case study: Concept maps from the
perspectives of middle school students

Views of teachers on renewed education programme which Ramazan Sula
practied since 2005-2006 education year

Pinar D@ru Atay

Yilmaz Sglam
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428 2007  Marmara University The effect of students’ experimental studies using hands-on  Giilden Oztiirk
materials on their attitudes to science and their learning of the
concept of force - energy
429 2007  Marmara University The effect of STS class on the views of the pre-service scienc®lehmet Cihad Ayar
teachers about the nature of science
430 2007  Middle East Technical Needs assessment with special emphasis on individual differencBgar Ozdemir
University based on teaching and assessment methods in science and
technology classes by primary school teachers
431 2007  Middle East Technical Finding anchoring analogies to help students misconceptions in Serkan Yilmaz
University physics
432 2007  Mgla University The effect of application of portfolio in primary school science Gulcan Mihladiz
teaching on the students' academic achievements and attitudes
towards the lesson
433 2007  Mgla University Investigation of the effects of using project works to teach the umiteryem Goérecek
"getting to know and protecting our planet, we share with all the
other creatures" in science course on student success and attitude
434 2007  Mustafa Kemal University — The effect of know-want-sample-learn strategy, which is Muge Yurd
developed by using problem based learning and know-want-learn
strategy, towards the 5th grade students' attitudes in science and
technology lesson and towards to remove their misconceptions
435 2007  Pamukkale University The effect of truesdale on academic achievement and retentid@iifcan Guzel
‘Science and Technology’ courfieen ve Teknoloji Dersinde
Truesdale’in (TUum Vicut ile Dinleme Yonteminin) Akademik
Bagari ve Hatirda Tutma Uzerindeki Etkisi]
436 2007  Pamukkale University The effect of instruction based on constructivist learning appré&elgi Kiriscioglu
on academic achievement in ‘Pressure’ topic in grade 7 science
curriculum[ fikogretim 7. sinif fen bilgisi dersi "basing" konusunun
yapilandirmaci grenme yaklamina dayal @retiminin akademik
bagariya etkisi]
437 2007  Sakarya University Evaluation of achievement level of secondary school studentsdaenayiyican
science and technology lesson in Sakarya
438 2007  Selguk University The effects of the problem based learning approach on the higherya Cinar
level thinking skills and levels of academic risk taking in primary
science education
439 2007  Sileyman Demirel The level of primary school teachers’ fullfillment of constructivist Ercan Tatli
University teachers roles in science and technology lessons
440 2007  The Florida State Understanding the challenges to the implementation of assessmktghmet Aydeniz
University reform in science classrooms: A case study of science teachers'
conceptions and practices of assessment
441 2007  The Ohio State Using inquiry-based instruction with web-based data archives to Sedat Ucar
University facilitate conceptual change about tides among preservice teachers
442 2007  The University of lowa The influence of the history of science course on pre-service Behiye Akcay
science teachers' understanding of the nature of science concepts
443 2007  The University of lowa The impact of a STS/Constructivist learning approach on the Hakan Akcay
beliefs and attitudes of preservice science teachers
444 2007  University of Minnesota The impact of science methods courses on preservice elementéuyat Bursal
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Table 3. Frequencies of graduate theses in regard to grade (the study’s sample)

G K G3 G4 G5 G6 G7 G8 G9 Gl0 Gl1 EPC GiS ST/US ST/PT KT GuS AS/IF S® NA MD TN
1990 1 2 1 4
1991 2 2
1992 1 1 2
1993 2 1 1 4
1994 1 1 1 3
1995 1 3 4
1996 1 1 1 2 1 2 8
1997 4 2 1 1 8
1998 1 2 3 1 1 1 1 2 1 13
1999 2 1 1 2 1 2 9
2000 1 3 3 4 2 2 3 2 2 22
2001 2 2 5 5 3 6 5 8 36
2002 1 5 2 8 12 10 1 8 9 1 1 4 6 68
2003 6 9 4 12 11 2 7 9 2 4 66
2004 1 3 4 8 2 1 1 1 2 7 7 2 1 40
2005 1 3 8 7 16 13 10 8 1 2 1 1 172
2006 3 9 21 28 22 1 15 21 2 3 1 1 127
2007 2 6 12 11 8 1 18 11 1 2 3 75
TN 1 1 27 44 68 97 81 8 3 2 1 3 79 79 2 2 7 1 2 22 33563

Key note G: Grade; K: Kindergarten; G3: Grade 3; G4: Grade 4; G5: Grade 5; G6: Grade 6; G7: Grade 7; G8: Grade 8; G9: Grade 9; G10: Grade 10; G11: Grade 11; EPC:
English Preparing class; GiS: Gifted students: ST/US: Student teachers/undergraduate students; ST/PT: Science teachers /Primary teachers; KT: Kindergarten teachers; GusS:
Graduate students; AS/F: Academic Staffs/Faculties; SP: Students’ parents; SA: School Administers; NA: Not applicable; MD: Missing data; TN: Total number

*Since some of the studies contain more grades rather than one grade (some of them also include in document analysis as well as grade), total number of them may exceed tt
numbers of studies presented in Appendix.
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