Egitimde Kuram ve Uygulama

[Journal of Theory and Practice in Education]

Yilda iki kez yayinlanan uluslararasi hakemli dergi /
A biannual peer-reviewed international journal ISSN: 1304-9496

Aralik 2022 / December 2022
Cilt 18 Sayi 2 / Volume 18 Issue 2

Canakkale Onsekiz Mart Universitesi E§itim Fakltesi /

Canakkale Onsekiz Mart Universtiy Faculty of Education




<
~
<
x
x
<
z

«GA

CANAKKALE ONSEKiZ MART CANAKKALE ONSEKiZ MART
UNIVERSITESI UNIVERSITY
EGITIiM FAKULTESI FACULTY OF EDUCATION

Egitimde Kuram ve [Journal of Theory and

Uygulama Practice in Education

Arahk 2022, 18(2) December 2022, 18(2)

Yilda iki kez yayimlanan hakemli A biannual peer-reviewed
uluslararasi dergi international journal

ISSN: 1304-9496

Dizinlendigi Veri Tabanlar1 / Indexing

e Education Full Text Database Coverage List (H. W. Wilson)
(https://www.ebsco.com/m/ee/Marketing/titleLists/eft-coverage.htm)

e EBSCO Education Source
(https://www.ebscohost.com/titleLists/eue-coverage.htm)

e EBSCO Education Research Complete
(https://www.ebscohost.com/titleLists/ehh-coverage.htm)

e Educational Research Abstracts Online
(https://www.tandfonline.com/action/aboutThisDatabase?show=publicationsCovered
&pubCode=era)

e EBSCO The Belt and Road Initiative Reference Source Database Coverage List
(https://www.ebsco.com/m/ee/Marketing/titleLists/obo-coverage.htm)

e Tiirk Egitim indeksi
(http://www.turkegitimindeksi.com/Search.aspx?where=journal&field=issn&text=130
4-9496)

Tletisim Adresi / Contact Address:

Canakkale Onsekiz Mart Universitesi, Egitim Fakiiltesi
Egitimde Kuram ve Uygulama

Canakkale, Ttirkiye

Tel: 0286 217 13 03

e-posta: eku@comu.edu.tr

Copyright © 2022 — Egitimde Kuram ve Uygulama [Journal of Theory and Practice in Education]

Her hakki sakhidir. Egitimde Kuram ve Uygulama’da yayinlanan makalelerin her tiirlii hukuki ve bilimsel sorumlulugu
yazarlarina aittir. Bu dergide yayinlanan makalelerin bir boliimii veya tamami editoriin izni olmadan baska bir yerde
yayimlanamaz.

All rights reserved. All kinds of legal and scientific responsibility of the articles published in the Journal of Theory and
Practice in Education belong to the authors. All of the articles published in this journal may not be reproduced, in whole or in
part, without the permission of the Editor.



Sahibi / Owner
Prof. Dr. Salih Zeki GENC
(Canakkale Onsekiz Mart Universitesi Egitim Fakiiltesi Adina)
(On Behalf of Canakkale Onsekiz Mart University Faculty of Education)

Editor / Editor
Prof. Dr. Salih Zeki GENC
Canakkale Onsekiz Mart University, Tiirkiye

Alan Editorleri / Section Editors

Bekir CELIK, Canakkale Onsekiz Mart University, Tiirkiye

Durmus OZBASI, Canakkale Onsekiz Mart University, Tiirkiye

Gamze SERT TEZCAN, Canakkale Onsekiz Mart University, Tiirkiye
Halime OZTURK CALIKOGLU, Canakkale Onsekiz Mart University, Tiirkiye

Salim RAZI, Canakkale Onsekiz Mart University, Tiirkiye

Serkan IZMIRLI, Canakkale Onsekiz Mart University, Tiirkiye

Yahya Han ERBAS, Canakkale Onsekiz Mart University, Tiirkiye

Tiirkee Dil Editorii / Turkish Language Editor
Melek KULCU, Canakkale Onsekiz Mart University, Tiirkiye

Ingilizce Dil Editorii / English Language Editor
Kiirsat CESUR, Canakkale Onsekiz Mart University, Tiirkiye

Yayin Kurulu / Publication Board
Ahmet DOGANAY, Cukurova University, Tiirkiye
Ahmet NALCACI, Kahramanmaras Siitcii Imam University, Tiirkiye
Filomena CAPUCHO, Catholic University, Portugal
Gunta KRAGE, University of Latvia, Latvia
Heinke ROBKEN, University of Oldenburg, Germany
Kadir DEMIR, Georgia State University, USA
Mehmet BASTURK, Balikesir University, Tiirkiye
Mehmet GULTEKIN, Anadolu University, Tiirkiye
Meliha Rabiye SIMSEK, University of Health Sciences, Tiirkiye
Muammer DEMIREL, Bursa Uludag University, Tiirkiye
Mustafa SOZBILIR, Atatiirk University, Tiirkiye



EE Egitimde Kuram ve Uygulama

[Journal of Theory and Practice in Education]

g 2
z s
'«‘,,w “N\a
Yilda iki kez yayinlanan uluslararasi hakemli dergi / A biannual peer-reviewed international journal ISSN: 1304-9496

Sayin Okuyucu,
EKU Editorler kurulu, 10 makale iceren 2022 yilinin ikinci sayisim sizlerle

paylasmaktan mutluluk duymaktadir. Igindekiler boliimiinde makalelerin
basliklarina ve yazarlara iliskin bilgileri bulabilirsiniz.

Iyi okumalar dileriz...

Prof. Dr. Salih Zeki GENC
Editor

Dear Reader,
The editorial team of JTPE is proud to publish the second issue of 2022 with 10

new articles. The content pages present the titles of articles and the names of
authors.

Enjoy reading...

Prof. Dr. Salih Zeki GENC
Editor



Icindekiler / Table of Contents

No

Sayfa
No/
Page
Number

Makale Bilgileri / Article Information

Evaluations of Turkish Science Teacher Curriculum with Many-Facet Rasch 27-42
Analysis

Fen Bilgisi Ogretmenligi Programimin Cok Yonlii Rasch Analizi ile

Degerlendirilmesi

Ilgim Ozergun, Fatih Dogan, Goksel Boran, & Serdar Arcagok

Article Type: Research Article / Makale Tiirii: Aragtirma Makalesi

Basar1 Duygusu Olgegi-Ortaokul Tiirkce Formu: Gegerlik ve Giivenilirlik Calismasi 43-54
The Validity and Reliability Study of the Turkish Adaptation of the Achievement

Emotions Questionnaire-Middle School

Ozlem Elmah-Erdem, & Giiney Haciomeroglu

Makale Tiirli: Arastirma Makalesi / Article Type: Research Article

Secondary School Students’ Self-Efficacy Perceptions related to Block-Based 55-67
Programming and Computational Thinking Skills

Ortaokul Ogrencilerinin Blok Temelli Programlamaya ve Bilgi Islemsel Diisiinme

Becerilerine Yonelik Oz-Yeterlik Algilar

Ozge Oztuzcu, Giilcan Oztiirk, & Zeynel Abidin Misirh

Article Type: Research Article / Makale Tiirii: Arastirma Makalesi

The Effect of Virtual Reality Assisted Robotics Coding Teaching on Spatial 68-84
Visualization and Coding Skills

Sanal Gergeklikle Verilen Robotik Kodlama Egitiminin Uzamsal Gorsellestirme ve

Kodlama Becerilerine Etkisi

Emre Cam, & Kerem Kilicer

Article Type: Research Article / Makale Tiirii: Aragtirma Makalesi

Integration of Virtual Reality (VR) Technology into Vocabulary Teaching in Primary  85-94
School English Lessons

Sanal Gergeklik (VR) Teknolojisinin Ilkokul Ingilizce Derslerinde Kelime Bilgisi

Ogretimine Entegrasyonu

Emre Uygun, & Derya Girgin

Article Type: Research Article / Makale Tiirii: Arastirma Makalesi

Sinif Ogretmeni Adaylarinin Matematiksel Modelleme Yeterlikleri: Okulda Zaman 95-112
Problemi

Mathematical Modelling Competencies of Pre-Service Primary School Teachers:

The Time at School

H. Beyza Albayrak, & Kamuran Tarim

Makale Tiirli: Arastirma Makalesi / Article Type: Research Article

Tiirkiye’deki Tiirkge Egitimi Ana Bilim Dali Ogretim Kadrolari 113-125
The Teaching Staff in the Departments of Turkish Education in Tiirkiye

Samet Doykun

Makale Tiirli: Arastirma Makalesi / Article Type: Research Article




The YouTube Effect on Adolescence: Exploring the Influences of Youtubers on
Adolescents’ Identity Construction

Ergenlikte YouTube Etkisi: Ergenlerin Kimlik Insasinda YouTuberlarin Etkisini
Kesfetmek

Merve Nadide Diilgerler, & Giilistan Giirsel Bilgin

Article Type: Research Article / Makale Tiirii: Arastirma Makalesi

126-141

Kimya Derslerinde Laboratuvar Kullanimina iliskin Ogretmen Gériisleri
Teachers' Views about the Use of Laboratory in Chemistry Courses
Tamer Yildirim

Makale Tiirli: Arastirma Makalesi / Article Type: Research Article

142-155

10

Okul Oncesi Ogretmenligi Ogrencilerinin Bireysel Yenilikgilik Algilari
Individual Innovative Perceptions of Preschool Teacher Education Students
Nur Akcanca

Makale Tiirli: Arastirma Makalesi / Article Type: Research Article

156-168




Egitimde Kuram ve Uygulama (EKU)
Journal of Theory and Practice in Education
ISSN: 1304-9496

2022, 18(2), 27-42

Evaluations of Turkish Science Teacher Curriculum with Many-Facet Rasch Analysis
Ilgim Ozergun', Fatih Dogan?, Goksel Boran?, Serdar Arcagok®

! Department of Mathematics and Science Education, Faculty of Education, Canakkale Onsekiz Mart University, Canakkale,
Tiirkiye, ilgim.ozergun@comu.edu.tr

2 Department of Mathematics and Science Education, Faculty of Education, Canakkale Onsekiz Mart University, Canakkale,

Tiirkiye, fatihdogan@comu.edu.tr
3 Department of Computer & Instructional Technologies Education, Faculty of Education, Canakkale Onsekiz Mart University,
Canakkale, Tiirkiye, gboran@comu.edu.tr
4 Department Of Elemantary Educaiion, Faculty of Education, Canakkale Onsekiz Mart University, Canakkale, Tiirkiye,

serdar_arcagok2 l@comu.edu.tr

Corresponding Author: Ilgim Ozergun
Article Type: Research Article

To Cite This Article: Ozergun, L., Dogan, F., Boran, G., & Arcagok, S. (2022). Evaluations of Turkish science teacher
curriculum with many-facet rasch analysis. Egitimde Kuram ve Uygulama, 18(2), 27-42. https://doi.org/10.17244/eku.1180825

Ethical Note: Research and publication ethics were followed. In this study, the data were collected before 2020, and voluntary
participation of study group was observed during the data collection period.

Fen Bilgisi Ogretmenligi Programinin Cok Yénlii Rasch Analizi ile Degerlendirilmesi
Ilgim Ozergun', Fatih Dogan?, Goksel Boran®, Serdar Arcagok®

! Matematik ve Fen Bilimleri Egitimi Boliimii, Egitim Fakiiltesi, Canakkale Onsekiz Mart Universitesi, Canakkale, Tiirkiye,
ilgim.ozercun(@comu.edu.tr
2 Matematik ve Fen Bilimleri Egitimi Béliimii, Egitim Fakiiltesi, Canakkale Onsekiz Mart Universitesi, Canakkale, Tiirkiye,
fatihdogan(@comu.edu.tr
3 Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii, Egitim Fakiiltesi, Canakkale Onsekiz Mart Universitesi, Canakkale,
Tiirkiye, gboran@comu.edu.tr
4 Temel Egitim Boliimii, Egitim Fakiiltesi, Canakkale Onsekiz Mart Universitesi, Canakkale, Tiirkiye,
serdar_arcagok2 l@comu.edu.tr

Sorumlu Yazar: Iigim Ozergun
Makale Tiirii: Arastirma Makalesi

Kaynak Gosterimi: Ozergun, 1., Dogan, F., Boran, G., & Arcagdk, S. (2022). Evaluations of Turkish science teacher curriculum
with many-facet rasch analysis. Egitimde Kuram ve Uygulama, 18(2), 27-42. https://doi.org/10.17244/eku.1180825

Etik Not: Arastirma ve yayin etigine uyulmustur. Bu ¢alismada veriler 2020 yili 6ncesi toplanmis olup, veri toplama siirecinde
katilimeilarin goniillii katilimi gozetilmistir.




Egitimde Kuram ve Uygulama (EKU)
Journal of Theory and Practice in Education
ISSN: 1304-9496

2022, 18(2), 27-42

Evaluations of Turkish Science Teacher Curriculum with Many-Facet Rasch Analysis

Ilgim Ozergun', Fatih Dogan?, Goksel Boran?, Serdar Arcagok®

! Department of Mathematics and Science Education, Faculty of Education, Canakkale Onsekiz Mart University, Canakkale,
Tiirkiye, ilgim.ozergun@comu.edu.tr, ORCID: 0000-0002-2277-6016

2 Department of Mathematics and Science Education, Faculty of Education, Canakkale Onsekiz Mart University, Canakkale,
Tiirkiye, fatihdogan@comu.edu.tr, ORCID: 0000-0002-3088-886X

3 Department of Computer & Instructional Technologies Education, Faculty of Education, Canakkale Onsekiz Mart University,
Canakkale, Tiirkiye, gboran@comu.edu.tr, ORCID: 0000-0003-3060-3876

4 Department Of Elemantary Educaiion, Faculty of Education, Canakkale Onsekiz Mart University, Canakkale, Tiirkiye,

serdar_arcagok2l @comu.edu.tr, ORCID: 0000-0002-4937-3268

Abstract

Article Info

Scientific and technological developments cause changes in educational programs and
curriculums. Especially science education should meet criteria of today’s needs and
expectations. Changing only science curriculum in K-12 is not enough. Science teacher
curriculum should also change since teachers are responsible to teach subjects. By 2018,
all teacher curriculum, including science teacher education, changed due to recent
improvements in science, technology and education. This study investigated science
teacher educators’ evaluations of Turkish science teacher curriculum with Many Facet
Rasch Analysis. The program is evaluated according to the four dimensions of curriculum
which are 1) aims, aims objectives, 2) subject matter, 3) learning experiences, and 4)
evaluating approaches. These analyses including general evaluations about the program,
academicians’ generosity, and ungenerosity behavior during evaluating the program, and
analysis of each criterion itself. Results of the analysis conformed psychometric and
unidimensional properties of the criterion form. Therefore, it is supported with the
literature that a Likert-type instrument can be developed and used to evaluate programs.
Additionally, this study discussed academician’s generosity and ungenerosity behavior
while evaluating the program. Evaluating validity and reliability of each academicians’
behavior is necessary. Results indicated that their bias, generosity, or ungenerosity
behaviors did not affect the criterion forms’ statistical confidence.
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education, science teaching,
program evaluation, many-facet
Rasch analysis
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Fen Bilgisi Ogretmenligi Programinin Cok Yénlii Rasch Analizi ile Degerlendirilmesi

Oz

Makale Bilgisi

Bilimsel ve teknolojik gelismeler egitim ve 6gretim programlarinda degisikliklere neden
olmaktadir. Ozellikle fen egitimi, giiniimiiziin ihtiyag ve beklentilerini karsilamalidir.
Bunlan karsilamak i¢in sadece ortaokul fen miifredatin1 degistirmek yeterli degildir.
Ogretmenler, konular1 6gretmekle sorumlu olduklari i¢in fen bilgisi 6gretmenligi egitim
programlari da giliniimiiziin ihtiyaglarma gore degismelidir. 2018 yilinda, fen bilgisi
ogretmenligi programi da dahil olmak iizere tiim &gretmen egitimi programlari; bilim,
teknoloji ve egitimdeki son gelismeleri programa dahil etmek i¢in degisti. Bu amagla, bu
calismada fen bilgisi 6gretmenligi programi, fen bilgisi egitimi programinda caligan
akademisyenlerce degerlendirilmis ve bu degerlendirmeler Cok Yiizeyli Rasch Analizi ile
incelenmistir. Program, 1) amag ve hedefler, 2) konu, 3) 6grenme deneyimleri ve 4) 6lgme
ve degerlendirme olmak {iizere dort program boyutuna goére degerlendirilir. Programla
ilgili genel degerlendirmeler; akademisyenlerin programi degerlendirme sirasindaki
comertlik ve cimrilik davraniglarini géstermis ve her bir kriterin kendi analizini ayr1 ayr
gostermistir. Analiz sonuglari, 6l¢lit formunun psikometrik ve tek boyutlu 6zelliklerine
uymaktadir. Bu nedenle bu ¢alismada gelistirilen Likert tipli 6lgme aracinin fen bilgisi
ogretmenligi programinin degerlendirilmesinde kullanilabilecegi sdylenebilir. Ayrica, bu
calismada akademisyenin programi degerlendirirken comertlik ve cimrilik davranislari ele
almmistir. Her akademisyenin davramiginin gegerlilik ve giivenirliginin ayr1 ayn
degerlendirilmigtir. Sonuglar, yanlilik, comertlik veya cimrilik davraniglarinin 6lgiit
formlarinin istatistiksel giivenini etkilemedigini gdstermistir.
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Introduction

Scientific and technological developments have one of the most important roles in shaping globalized world’s needs.
School curriculums are driving force behind societies’ catching up expectations of 21* century (Bencze & Carter,
2011). For this reason, integrating science, technology, and society relationship into school curriculums are required.
Teachers are responsible for teaching school curriculums. While teachers prepare students to future world, preservice
teacher curriculum prepare future teachers who will raise next generations. Accordingly, there has been a great
emphasis on teacher curriculum over years. For this reason, curriculums of teacher curriculum have been developing
by taking societies and the world’s needs into consideration (Bencze & Hondson, 1999). Developments in science and
technology and expectations of society best fit science curriculums (Aikenhead, 1997). Science education begins with
kindergarten years and continues through all K-12 years. It is expected science teachers to develop themselves and
educate students for the need of today’s globalized world (Ruggiero & Mong 2015).

Scientific, technological, and new trends in education have caused to major change for science teacher
curriculum. In Tirkiye, teacher curriculum are dependent on the Council of Higher Education (CoHE). Tiirkiye has
given great importance to teacher curriculum in order to improve and develop them. By 2018, one of the biggest
changes are applied to teacher curriculum by considering 21* century need, globalization of the world, and new trends
in education (CoHE, 2018). In the new teacher curriculum CoHE provides names, terms, objectives, and contents for
each course courses. In Tiirkiye, science teacher education is four-year undergraduate program which takes place in
faculty of education. In the program there are compulsory and elective courses related to general sciences (physics,
chemistry, biology), teacher pedagogy, and field (science teacher education). Since teacher pedagogy and science
teacher education field courses are directly related to teaching approaches major changes happened at these courses.
With these changes it is aimed to follow today’s globalized, scientific and technological age.

Theoretical background

Teacher Curriculum

Teaching and learning are both main features of humankind. While subjects explored which are needed to teach and
learn in the history, teaching has started to become a profession. After industrial revolution, scientific and
technological developments have brought up teacher education. Previously, teachers were raised at teaching
vocational high schools. By the time goes on, education faculties have been established to raise teachers (Okcabol,
2005). For example, in Tiirkiye, education faculties were established by 1982 and previous teacher education
institutions incorporated to universities’ faculty of education (CoHE, 2007). After that, teacher education in
educational faculties have always been a changing and an improving area. There is no doubt that effective teacher
education requires standards which meet needs of the age (Orhan, 2017). These standards are related to the general
teaching competencies including knowledge about program, content, pedagogy, and discipline-based teaching.
Similarly, most of the countries’, including Tiirkiye’s, teacher curriculum aim to provide skills related to humanities
and social sciences, teaching as a profession and field of teaching itself (Popkewitz, 1994; Robinson & Latchem,
2003). Teachers who raise future generations who will be members of the society. Teacher education not only
concentrates on subjects but also emphasis on today’s and future’s needs (Wei, 2020). Therefore, discipline specific
teacher curriculum are needed. Universities’ educational faculties accommodate different departments with programs.
Mathematics and science education department offers science teacher curriculum.

Science Teacher Curriculum

Most of the countries’ science teacher curriculum aims to improve preservice science teachers’ content knowledge
about science disciplines (such as physics, chemistry, and biology), pedagogical teaching strategies, and teaching
methods of science through theoretical background and practical implementation during undergraduate years (Atkin,
1998). However, innovations in science and technology enforce science teaching to change and develop. Accordingly,
Unal et al. (2004) investigated science education development progress in Tiirkiye. They argued that programs should
be developed by considering previous programs insufficiencies, developments in science and technology, and needs of
societies. Therefore, both science education in K-12 and science teacher curriculum are subject to change repeatedly.
Moreover, science teacher curriculum should be compatible to K-12 science program. Therefore K-12 science and
science teacher curriculum have to work together for successful science teacher education and science teaching.

CoHE (2018) claimed that educational faculties focus more on science content knowledge than science
teaching strategies. This might cause to incorporation between K-12 science and science teacher curriculum. Cronin-
Jones (1991) reported importance of teacher knowledge and belief on the implementation of the science teacher
curriculum. One of the most significant knowledge is related how to teach specific subject to a particular age group.
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This is both related to pedagogy of teaching and strategies of discipline specific teaching (Cronin-Jones, 1991). Pre-
service teachers can learn and develop their teaching pedagogy and strategies through education faculties. These
pedagogy and strategies can change over time due to the new century, developments in science and technology, and
new generation. For this reason, Bawane and Spector (2009) argued that teacher curriculum should be change by also
considering teachers’ and future teachers’ needs. Pre-service teachers’ expectations and needs are important to
improve teacher curriculum because they are future students. In Veal’s (2004) study, pre-service teachers expect
teacher curriculum to more content- and process-based programs which have authentic assessment techniques which
are suitable with contemporary science education. Then pre-service teachers might feel closer to their students.

The Necessity of Improving Science Teacher Curriculum
Even though there is need for curriculum improvement, there was no change or developments in more than ten years.
For this reason, it can be said that old programs were out-of-date. The factors that cause the program to be updated
according to the results of the research and evaluation of the teaching undergraduate programs (Bawane & Spector,
2009). Teachers need modern, rich, globalized and up to date curriculum which includes lessons about content
knowledge, teaching pedagogy, and discipline specific teaching and learning strategies. By these changes Tiirkiye’s
educational faculties, be prepared to globalized world by presenting modern program to teacher curriculum. Lessons’
contents should include student centeredness, process and result oriented assessment techniques in educational
faculties (MoNE, 2018). For this reason, CoHE of Tiirkiye has been updated to undergraduate level teacher curriculum
by 2018-2019 academic year so that modernizing and adapting programs into today’s world.

Teacher curriculum should be compatible with K-12 programs, too. Therefore, CoHE and MoNE have to
work together in program and curriculum development. MoNE (2018) stated in the report that even though K-12
curriculum has changed over years, teacher curriculum’ curriculum did not change over ten years. For this reason,
teacher curriculum did not meet the age’s criteria. Then CoHE changed all teacher curriculums by 2018. The aim of
this change is to make compatible teacher curriculum with K-12 curriculum and needs. Science teacher curriculum is
one of the updated teacher curriculum in 2018. These updates can be evaluated as dimensions of a program curriculum

Dimensions of a Program Curriculum

A curriculum is a designed set of course or content taught at a school or a university whereas a program is a set of
structured activities of the curriculum. A curriculum is more comprehensive than a program. The dimensions of
curriculum can be used to evaluate a program. (Olivia, 1997). Each curriculum has 4 dimensions; 1. aims, goals, and
objectives, 2. subject matter, 3. learning experiences, and 4. evaluating approaches (Ornstein & Hunkins, 2009). The
first dimension, aims, goals and objectives concentrate on expected statements of the observable action. While aim is
the most general statement, goal indicates more specific outcomes and expectations, and objectives is the most
specific observable action. The second dimension is subject matter which indicates contents to be taught. This
dimension related to selection of activities, identification of topics and organizing experiences. Third dimension is
learning experiences which concentrates on process of selecting and organizing of learning experience design. The
last dimension is evaluating approaches relies on assessment and evaluation strategies. Evaluating approaches are
divided as formative and summative assessment. For a curriculum or a program evaluation these four dimensions
should be considered.

Many-Facet Rasch Analysis

The Rasch Analysis (1960) is a theory-based valid and reliable statistical probabilistic approach while developing,
monitoring, or managing an instrument. This approach provides a probable illustration to researchers with regards to a
criterion of the instrument or a participant of the study. Many-Facet Rasch Analysis (MFRA) categorizes ordinal and
ratio scales to data which are beneficial to direct comparison for measurements. In other words, Many-Facet Rasch
Analysis (MFRA) provides researchers with invariant scale to each criterion of the instrument so that latent trait
remains the same. Therefore, MFRA is widely used when a comparison of criteria or bias of participants might affect
the validity or reliability of the instrument. In other words, Rasch analysis used when researchers need to compare or
contrast item and person reliability (Boone & Scantlebury, 2006).

Most of the participants of educational research are persons or documents. This nature of educational research
might decrease reliability of the research or instrument itself. For this reason, Rasch Analysis is widely used in
educational fields in last decades. Nature of MFRA allows researchers to analyze both large-scale and small-scale
data. Many educational researchers around the World have used MFRA to evaluate large-scale assessments like PISA
and TIMMS, instrument development and evaluation (Boone et al., 2011; Oon & Fan, 2017; Neuman et al., 2011),
science education (Boone & Scanlebury, 2006; Jiittner et al., 2013; Bailes & Nandakumar, 2020). For example, You
(2016) in the research developed a survey for science teaching practices. It is reported in the research that MFRA

29



Egitimde Kuram ve Uygulama, 18(2), 27-42

measures different aspects of content validity so that providing to construct valid and reliable forms. Similarly, Jiittner
and colleagues (2013) suggested using MFRA while all respondent evaluating the same scale. This feature of MFRA
enables survey development and future use of these surveys.

Boone et al. (2011) claimed that Rasch Analysis has a strong quantitative approach, however it should be used
when a research problem needs qualitative analysis and approach. Since the problem statement of this study is
appropriate for the nature of Rasch analysis, it is used. In this study two-facet, the Rasch Model design was used in
order to analyze jury members' evaluations of criteria. Accordingly, both facet scores of criteria and jury members are
calculated, independently. Baker (2001) suggested that before conducting Rasch Analysis, three assumptions should
be provided which are (a) unidimensionality, (b) data-model fit, and (c) local independence.

a) Unidimensionality

Unidimensionality is a mode factor for assessing the purposeful psychological feature defined by Hambleton,
Swaminathan and Rogers (1991). Unidimensionality is needed to compare the data is valid or not. For this reason,
before interpreting the results, unidimensionality should be checked. Exploratory Factor Analysis (EFA) is used for
unidimensionality of the criteria survey. EFA is a kind of unidimensionality analysis technique while finding the latent
sources of both variance and co-variance obtained in the data and for interpreting the data scores (Joreskop and
Sorbom 1993). The normality analysis was firstly performed in EFA. Skewness and Kurtosis values were determined
as -1.511+.403 and 1.893 +.788, respectively. The statistical value interval for 5% confidence interval of Skewness
and Kurtosis values is expected to be + 2.58. In addition, this range for 1% confidence interval is + 1.96 (Liu et al.,
2005). Kaiser Mayer Olkin's value (KMO) for the adequacy of the sample was found as .719. A high KMO value
means that each variable in the scale can be perfectly predicted by other variables. Field (2000) also stated that 0.50
should be the lower limit for the KMO test and that the data set cannot be factored for KMO < .50. Bartlett sphericity
test was also statistically significant (y* (210) = 477.701; p <.01). Ardingly the sample group is suitable for EFA
analysis. Table 1 has shown EFA results.

Table 1. Exploratory Factor Analysis Results for Program Criteria

Criterion No. Factor Load Criterion No. Factor Load Criterion No. Factor Load
C5 .850 C20 715 C8 .605
Cl 817 C12 702 C18 .602
C3 .807 C10 .700 C7 576
C4 770 C9 .699 C6 572
CI19 753 Cl1 .683 Cl15 .505
C2 753 C17 .634 C21 A57
C13 737 Cl4 .627 Cl6 454

Eigenvalues = 9.613, Announced Variance = 45,77 %

From table 1 it can be claimed that the data is appropriate according to factor analysis results. The criteria
have 45.77 % announced variance result under a single factor analysis. In addition, the factor analysis of each criteria
ranger from .850 to .454 which means that the program evaluation survey has unidimensional. On the other hand, the
reliability of the criterion form was provided with the Cronbach alpha coefficient, and the Cronbach alpha reliability
coefficient for 21 criteria was calculated as .961. This reliability coefficient is predicted to be quite sufficient for the
criterion form. Also, according to this result, it was seen that there was a high level of internal consistency among the
criteria items. In addition, the Cronbach Alpha Coefficient is accepted as an indicator of the homogeneity of the
feature studied. Accordingly, it can be said that the criterion form is homogeneous. There are different classifications
in the literature for the interpretation of the Cronbach alpha reliability coefficient. According to the widely accepted
approach, if the reliability coefficient alpha is greater than 9 (a > .9), this is considered as a "perfect" (Cortina 1993;
Streiner 2003; Tavakol & Dennick, 2011). As the Cronbach Alpha Coefficient approaches 1, the criterion form has a
one-dimensional structure. Finally, the item statistics of the criteria items in the evaluation form were examined on the
item-total correlation. Item total correlation is used to express the relationship between the score obtained from each
criterion and the total score. It can be said from all results that the criterion form is dimensionless.
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Table 2. Item-Total Statistics

Item Scale variance if item Corrected item-total Cronbach's alpha if item
Scale mean if item deleted  deleted correlation deleted
Cl 51.50 84.35 .845 .904
C2 52.03 78.33 706 915
C3 50.94 89.35 .649 .907
C4 52.01 86.23 764 .904
C5 52.12 91.76 .587 925
C6 51.95 79.76 716 925
C7 51.44 86.23 .695 951
C8 50.86 94.49 .740 958
C9 51.50 86.78 .780 .904
C10 52.02 86.01 726 .950
Cl11 50.94 88.78 .601 .949
C12 50.85 86.34 157 .897
C13 52.10 94.45 .680 .900
Cl4 52.64 98.65 .535 .924
CI15 51.31 87.38 671 .896
Cl6 52.07 86.99 .684 .900
C17 50.95 82.24 793 .904
CI18 51.29 90.10 517 955
C19 51,55 87.19 .632 945
C20 52,04 85.65 .855 .950
C21 52,13 83.34 796 .930

Table 2 shows how the Cronbach alpha value changes with the criterion item after removing undesirable
items. Cronbach alpha if item deleted column indicated that the lowest score is .896 (higher than .80) therefore
reliability coefficient criteria has met. Accordingly, criterion survey prepared with these 21 items.

b) Data-Model Fit

This study was used unexpected value or, standardized residual value (StRes) so that comparing whether data-model
fit is suitable or not. Linacre (2014) claimed that for appropriate data and model, less than 1 % of StRes value should
be located in the range of +3. Similarly, less than 5 % of StRes value should be located in the range of £2. In this
study, outside the range of StRes value of £2 was 2.3 %; and, outside the range of StRes value of £3 was .4 % which
means that data-fit model assumption was met by considering StRes value.

¢) Local Independence

Local independence is related with unidimensionality, but it demonstrates the relationship between responses of
criteria survey and response of each item. Local independence supposes that if unidimensionality is provided, local
independence is provided too. Therefore, there is no need for extra test for local independence.

Significance of the Study

In the literature, there is limited study on evaluations of science teacher curriculum, especially from science teacher
educators’ perspective. All undergraduate science teacher curriculum in the universities use CoHE’s (2018) teacher
curriculum. Science teacher educators taught compulsory and elective lessons prepared by CoHE (2018). For this
reason, science teacher educators’ evaluations are significant. Therefore, this study aims to investigate science teacher
educators’ evaluations about science teacher curriculum which renewed in 2018. These evaluations include content,
related activities, timing and, assessment and evaluation about the courses. By considering this aim, these research
questions revealed;

In the literature, there is limited study on evaluations of science teacher curriculum, especially from science
teacher educators’ perspective. All undergraduate science teacher curriculum in the universities use CoHE’s (2018)
teacher curriculum. Science teacher educators taught compulsory and elective lessons prepared by CoHE (2018). For
this reason, science teacher educators’ evaluations are significant. Therefore, this study aims to investigate science
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teacher educators’ evaluations of the science teacher curriculum which were renewed in 2018. These evaluations
include content, related activities, timing and, assessment and evaluation of the courses.
By considering this aim, these research questions revealed;
1. What is the distribution of the jury-criteria item calibration map of the science teacher curriculum?
2. How are jury members generous/ungenerous behavior while evaluating the science teacher
curriculum?
3. How are statistics of analysis of each criterion used in evaluating the science teacher curriculum?

Methodology

Research Design

This is a cross-sectional and particular scanning model approach to evaluate science teacher curriculum (Creswell,
2002). In the model, data are obtained by only one specific test, form, or survey without interfering with the existing
situation (Fraenkel & Wallen, 2006). The purpose of this design is to explain a current situation by analyzing and
describing it (Gay et al., 2009). For this study, science teacher curriculum of the 2018 is selected to evaluation of a
single measurement.

Participants

From purposeful sampling methods, criterion sampling strategy used while selecting participants for this study
(Sandelowski, 2000). At first, universities who applied CoHE 2018 science teacher curriculum (N=33) is selected. It is
found that in these universities there are 138 academicians who worked at science teacher education department. Then
researchers who did not have doctorate (research and teaching assistants) are eliminated since they have fewer
experiences in science teacher curriculum. In addition, researchers realized that even though some academicians
worked at science teacher education department, they did not have doctorate in science teacher education. Therefore,
there are excluded in the study and remained participant number is fifty-seven. These 57 academicians who have
doctorate in science teaching and work at science teacher education department is the population of this study.
Researchers send an e-mail to all determined participants however, only 34 of them replied and participated. Sampling
error was found 9,04 % according to the Salant and Delman’s (1994) sampling error formula. In addition, reliability of
the sampling is found 90% which is higher four small samplings. Eventually, participants of this study are 34 (23 of
them were female and 11 of them were male) science teacher educators. They have on average 12.2 years experience
in science teaching (SD=5.2 within an experience range of 1-24 years). For this study each science teacher educators
were coded as numbers which create “Jury” and coded as J1, J2, J3, ..., J34.

Data Collection

For this study, data collection tool is evaluation form for science teacher curriculum. This form is prepared by
researchers of this study by considering previous studies’ teacher curriculum criteria (Juttner et al., 2013; Kahle et al.,
2000; You, 2016). and four dimensions of the curriculum which are 1. aims, goals, and objectives, 2. subject matter,
3. learning experiences, and 4. evaluating approaches (Ornstein & Hunkins 2009). While developing evaluation form,
higher content validity is needed. The most common way to ensure content validity is to set up a subject expert panel
that determines the importance of items on a scale. Quantitative and qualitative indicators obtained from the
examination of the items planned to be included in the scale by experts for content validity can be useful in identifying
the wrong steps and corrected content during the scale development phase. It is essential to use a quantitative criterion
when estimating content validity. These criteria used by experts in content validity are Content Validity Index (CVI)
and Content Validity Ratio (CVR). On the one hand, content validity ratio is an internationally accepted criterion for
deciding whether each item will be included in the scale or not. On the other hand, the content validity index is the
average CVR for all items in the final scale. In other words, CVR is used to determine whether each item is necessary
and CVI is used to determine the relationship of each item in the scale with the scale used. The CVI is calculated by
using the degree of agreement of the experts on the relevance and clarity of the items.

Accordingly, the construct validity of the Science Curriculum Evaluation Form (SCEF) was carried out in 6
steps defined by Polit and Beck (2006). These are 1-Preparing a content verification form, 2-Selecting a review panel
of experts, 3- Performing content verification, 4-Examination of the area and elements, 5- Providing points for each
item, and 6- Calculation of CVR, I-CVI and S-CVI. CVR value was calculated according to the Lawshe (1975) and
Ayre and Scally (2014) formula and CVI value was calculated the recommendations reported by Lynn (1986) and
Polit and Beck (2006). Based on the relevant literature, a 24-item SCEF was prepared to meet the expectations of the
commission members. SCEF was submitted to the approval of an expert commission of 14 people, consisting of a
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linguistics expert, an assessment and evaluation expert, and twelve science education department faculty members (4
Professors, 5 Associate Professors, 3 Assistant Professors) by convenient sampling method.

Development of Science Curriculum Evaluation Form

The development process of the science curriculum evaluation form (SCEF) form was started with the calculation of
CVR values, which were suggested by Lawshe for the first time and were an indicator of its structural validity.
However, the arguments suggested by Ayre and Scally (2014) were used in the interpretation of the CVR values. Here
it was calculated according to the equation CVR=A/(N/2)-1. Where N: the total number of experts, A: the number of
experts who rated "relevant” (those who gave 3 or 4 points). According to Ayre and Scally (2014), CVR can be used
as a statistical tool used to accept or reject certain substances. The number of experts who gave 3 or 4 points to the
criteria form was considered in the calculations. In addition, "What is your suggestion?" from the experts who marked
the "need to be fixed" option; Experts who marked the "must be removed" option were asked to give a second opinion
as "Why?" In the interpretation of CVR values, Ayre and Scally's (2014) proposed content validity criterion
(CVRuiica=critical CVR) for each item with a positive value at a=0.05 significance level was examined.

According to Ayre and Scally, CVR=CVRuica value is a value needed to eliminate the chance of being called
"appropriate" for each item in the scale and to decide whether an item is suitable. According to the evaluations of 14
experts, the CVRuitical Value recommended by Ayre and Scally (2014) is .51. Accordingly, it was determined that the
CVR values determined for each item of the FMDF form for the number of fourteen experts at the a=0.05 significance
level was greater than the recommended CVRgisica Value for all.

In addition, as Ayre and Scally (2014) stated, at least 11 people in the said commission are capable of
adjudicating on the articles. From all these results, statistical significance was found for each item in the criterion
form. On the other hand, since the CVR statement, which was previously suggested by Lawshe and made some
corrections by Ayre and Scally (2014), is based on an empirical approach. Accordingly, whether each item in the
criteria form would be used as a criterion was determined by the content validity ratio, I-CVR. In addition, the S-CVI
value was calculated to determine whether there was agreement among the experts. There are two separate CVI forms
that represent the CVI. These are the [-CVI values that define the item coverage index and the S-CVI values that
indicate the overall content validity of the scale. In addition, S-CVI can be calculated by two methods. In the first of
these, the average of the I-CVI scores of all items in the scale is found as S-CVI/Ave. In the other, the ratio of experts
who marked the relevance of the items in the scale as 3 or 4 gives S-CVI /UA. S-CVI /UA is called universal-based
agreement method-scale level content validity index. These concepts have been previously discussed in Lynn (1986),
Davis (1992), and Polit and Beck (2006). It has also been suggested by According to the recommendations; the
minimum value of I-CVI should be 0.78 or greater in studies consisting of 5 or more experts (Orts-Cortés, 2013).

After these calculations, scores from the FMDF form were converted to kappa values to account for the
chance factor among participants, and a modified Kappa index was used to estimate I-CVI [Wynd CA et al, 2003].
Modified Kappa (k*) is an index of agreement among experts that indicates that the item is more than likely to be a
feature other than being relevant, clear, or interesting (the degree of agreement beyond chance) [Wynd CA at all,
2003]. However, the modified kappa sequence suggested by Fleiss (1971) was used to evaluate the Kappa value.
Accordingly, the rating scale for Fleiss kappa was “excellent (>0.74)”, “good (0.60 to 0.73”), “moderate (0.40 to
0.59”) and “poor (<0.39)”. as recommends. Since the kappa values of all the items in the PDF form were above >0.74,
the degree of agreement between the participants was evaluated as “excellent”. Accordingly, no potentially
problematic items were found in the form. The equations used to calculate the kappan are as follows.
pc=[N!/A!(NA)!T [0.5] ~N and k=(I-CVI-pc)/(1-pc) where k: Modified kappa coefficient, pc: probability of random
correlation coefficient ( chance-congruence ratio), N: number of experts, A: number of experts who rated “relevant”
(those who gave a score of 3 or 4). Microsoft Excel 2007 software program was used in all calculations. From all these
results, the content validity of SCEF was found to be statistically significant. Thus, SCEF consisting of 34 items in 5-
likert type, was prepared between the options 'not suitable' corresponding to 1 point and 'completely suitable'
corresponding to 5 points in the criterion form.

Table 3 indicates calculations for CVI and CVI values for SCEF.

Data Analysis

Data analysis is conducted by using MFRM frame with FACETS program which is developed by Linacre (2014).
Previously, many of the educators, uses parametric statistic tests so that analyzing their data. However, multiple-
choice test data are not always meet the criteria of parametric assumptions because of the facts there is no agreement
on what causes slight deviation from an assumption (Siegel, 1956). To solve this problem Rasch (1960) suggested
theory-based, informative, valid and reliable solutions for science educators Sondergeld and Johnson (2014). Boone et
al. (2011) claimed that Rasch Analysis has a strong quantitative approach, however it should be used while a research

33



Egitimde Kuram ve Uygulama, 18(2), 27-42

problem needs qualitative analysis and approach. Since the problem statement of this study is appropriate for nature of
Rasch analysis, it is used. In this study two-facet Rasch Model design was used to analyze jury members evaluations
about criteria. Accordingly, for both facet score of criteria and jury members are calculated, independently.
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Table 3. Evaluation for Science Curriculum Evaluation Form (SCEF)

Dimension | Item Expert Score Na [CVI|UA [CVR | pc k" | Rating®
El1 | E2 | E3 | E4 | E5 | E6 | E7 | E8 | E9 | E10 | El11 | E12 |E13 |E14 |4 [3|2]1 x10?
Crtl 4 14 (1314141414144 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Aims, Crt2 4 13141414 1414144 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Goalsand | Crt3 4 1414141414141 4713 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Objectives | Crt4 4 14141414 131444 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Crt5 4 14141414 1414144 3 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Crt6 4 141412 141414144 4 4 3 4 4 (12111 13192 0 | .85 | .85 | .92 | Excellent
Crt7 4 14141413 1414144 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Subject Crt8 4 | 4141441413414 4 2 4 4 4 (12111 13192 0 | .85 | .85 | .92 | Excellent
Matter Crt9 3 14141414 1414144 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Crtl0 | 4 | 4 | 4 | 414141414 4 3 4 4 2 4 (12111 13192 0 | .85 | .85 | .92 | Excellent
Crtll | 4 | 4 | 414141414134 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Crtl2 | 4 | 4 | 4 1414141414 4 4 4 4 4 3 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Crt13| 4 | 4 | 4 1414141414 4 4 4 3 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Learning Crtl4 | 4 | 4 | 4 14141314144 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Experiences Crtl5| 4 | 4 | 4 141414141412 4 4 3 4 4 (12111 13192 0 | .85 | .85 | .92 | Excellent
Crtl6 | 3 | 4 | 4 1414141414 4 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Crtl7 | 4 | 4 | 4 1414141414 4 4 4 4 4 3 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Crt18 | 4 | 4 | 3 | 4441414 4 4 4 4 4 4 [13]1 13192 1 | 85 | .85 | .92 | Excellent
Evaluating Crtl9| 4 | 4 | 4 1414413144 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Approaches Crt20 | 4 | 3 | 4 1414141414 4 4 4 4 4 4 [13]1 14| 1 1 1 |.061 | 1 | Excellent
Crt21 | 4 | 4 | 4 1 4241414 4 4 4 3 4 4 (12111 13192 0 | .85 | .85 | .92 | Excellent
Proportion 1.0(10|10|.97|.97 10|10 |10|.97|1.0 | .97 | 1.0 | .97 | 1.0 S-CVI/Ave | .98
relevant
Average proportion of items evaluated by 14 experts, S-CVI/Ave" 98 S-CVI/UA | .82

* NA: Number of Agreement, there is no CVR cigical (.571)value according to Ayre and Scally (2014), I-CVI: Content Validity; Pc: probability of random compromise; k*: kappa coefficint, k*
values: poor <0.39, weak = 0.40-0.59; good = 0.60-0.73; excellent >0,74 (Fleiss, 1971), S-CVI/Ave" (based on proportion relevance): Average proportion of “relevant” scores through experts, S-
CVI/Ave (based on I-CVI): mean I-CVI scores of all items
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Results

In this section, results of each research question are given respectively. All of the analyses are conducted with MFRA.
Results from analyses MFRA with their interpretation can be found in sub-sections.

Results of Jury-Item Calibration Map

The first research question was “What is the distribution of jury-criteria item through calibration map of science
teacher curriculum?”. On the data calibration map, each jury member and criteria’s rating scores are demonstrated. In
the map, science teacher curriculum is coded as “prgm” and evaluated by 34 Jury by considering 21 criteria. The data
calibration map of the MFRA statistics depends on this study’s data was showed in Figure 1.

| Measxr | PRGM | JURY ICRITERIA IRATINI
| ————— e —_—————————————— = —_————————————— ————— 1
I 3 + + J11 + + (5) I
1 1 I 1 I 1
I I I I I I
I I I I I I
1 1 1 J2 1 I 1
I I I I I I
1 1 1 1 1 1
I I 1 J1 J29 I3 I I a |
I I I I I I
1 1 1 J31 1 I 1
1 2 + + J19 J5 J6 + + I
1 1 I 1 I 1
1 1 1 J26 1 I 1
I I I J10 JT23 Jo I I I
1 1 I 1 1 1
I I I I I I
I I I J1i8 J21 I I I
1 1 I 1 1 1
I I I J25 I I I
1 1 1 IJ27 1 I 1
I 1 + + + - ]
1 1 I 1 1 1
1 1 I 1 e |
I I I J1l6 I c20 I I
1 1 1 Jg22 J24a Jz28 | 1 1
1 1 I I I 1
I I I JTJ33 I ci3 c17 c7 I I
I I I J30 J7 I ciz2 c3 I I
I I I J8 I c1i5S c1is8 I I
1 1 I I ci10 clie cz21 I ]
o o > P11 b * C1 cla ca b b
I I I I I I
1 1 1 I C1s s 1 1
1 1 I I 1 3 1
1 1 1 J14 1 c2 I 1
I 1 I T332 I c1i1 ce | ]
I I I J13 J15 I I I
I I I J4a I cs I ]
1 1 1 Jiz2 1 Cco 1 1
I I I I I I
I -1 + - . + ]
1 1 I I I 1
1 1 I 1 I 1
1 1 I 1 = 1
I I I I I I
1 1 1 J17 1 I 1
I I I I I I
I I I I I I
1 1 I 1 1 1
I I I J20 I I I
I -2 + + -+ -+ (1) ]
| ————— ————— —_————————————— —_————————————— ————— 1
| Measxr | +PGRM | +JURY | — CRITERTIA I RATINI

Figure 1. Data Calibration Map

As stated Figurel, juries’ evaluation scores of the program vary from 1 to 5, and average criteria score is
around 3. While Juryl1 (8.22 logit) and Jury2 (2.61 logit) are the most generous members during evaluating of the
program, Jury20 (-1.92 logit) is the least generous one. Since most of the jury members are located at the rating scale
of around three, it indicated that they feel neutral about improvement of new science teacher curriculum.

Furthermore, C20 has the highest rating score (0.72 logit) and C9 has the lowest rating score (-0.80 logit).
This result has demonstrated that scores about rating scale of 3, which means that criteria developed for science
teacher curriculum is uniformly distributed among each criterion.

Results of Each Jury’s Generosity and Ungenerosity Behavior

Second research question was “How is jury’s generosity and ungenerosity behavior while evaluating science teacher
curriculum?”. To answer this question each criterion for used in evaluating the program regarding the logit values for
the judge facets is examined. Finding facet statistics have given in Table 4 which shows jury members’ evaluation of
the criteria.
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Table 4. Measurement report on the generosity and ungenerosity behaviors of jury

Jury Member ggzar;d iavi;age Model Infit Outfit

Measure Error i(‘lflgffge fg:;rge
J11 5.00 4.99 8.22 1.84 max
2 4.10 4.09 2.61 41 2.12 2.5 2.13 2.5
J1 4.00 4.00 2.28 40 .65 -9 .65 -9
I3 4.00 4.00 2.28 40 2.16 2.5 2.17 2.5
129 4.00 4.00 2.28 40 .95 .0 .95 .0
J31 3.95 3.95 2.12 40 1.48 1.2 1.50 1.2
I5 3.90 3.91 1.97 .39 49 1.06 43 -1.8
J6 3.90 3.91 1.97 .39 .36 2.2 37 2.1
J19 3.90 3.91 1.97 .39 1.38 1.0 1.41 1.1
126 3.86 3.86 1.81 .39 .92 -1 .90 -1
J9 3.81 3.81 1.66 .38 41 -2.0 .39 2.1
J10 3.81 3.81 1.66 1.62 1.5 -164 1.64 1.6
J23 3.81 3.81 1.66 38 37 2.2 35 2.3
J18 3.71 3.72 1.38 37 1.03 2 1.00 1
J21 3.71 3.72 1.38 37 .92 -1 .92 -1
J25 3.67 3.67 1.25 .26 .65 -1.1 .67 -1.0
127 3.62 3.63 1.12 .36 1.35 1.0 1.32 .9
J16 3.48 3.48 75 34 1.65 1.9 1.70 2.0
122 3.43 3.44 .63 34 .69 -1.0 .70 -1.0
124 3.43 3.44 .63 34 1.97 2.6 2.03 2.7
J28 3.43 3.44 .63 34 1.01 1 .99 .0
J33 3.33 3.34 41 33 1.52 1.6 1.53 1.6
17 3.29 3.29 .30 33 1.34 1.1 1.34 1.1
J30 3.29 3.29 .30 33 1.34 1.1 1.34 1.1
I8 3.24 3.24 .20 32 .97 .0 .99 .0
J14 2.95 2.96 -41 31 .85 -4 .84 -4
132 2.90 291 -.50 31 23 -3.9 22 -3.9
J13 2.86 2.86 -2.11 82 .59 -6 .58 -6
J15 2.86 2.86 -.60 31 .63 -1.3 .64 -1.3
J4 2.81 2.81 -.69 31 1.17 .6 1.15 .6
J12 2.76 2.76 -.79 31 .65 -1.2 .65 -1.2
J7 2.38 2.38 -1.54 31 .58 -1.6 .58 -1.6
J20 2.19 2.19 -1.92 31 1.07 3 1.06 2
Standard 3.50 3.50 1.04 40 1.02 -1.2 1.02 -1
Deviation

Model, Sample: RMSE .47 Adj (True) S.D. 1.66 Separation 3.51 Strata 5.01 Reliability (not inter-rater) .92
Model, Fixed (all same) chi-square: 400.8 d.f.: 32 significance (probability): .00
Model, Random (normal) chi-square: 22.9 d.f.: 31 significance (probability): .85
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Table 4 demonstrated logit value of each jury member, input value, and outfit value which creating reliability
of each facet. RMSE value found .47 which is smaller than critical 1.00 value. In addition, high reliability index
demonstrated the difference is reliable (Haiyang 2010). In addition, chi square results and separation index compares
whether there is statistically significant difference or not. Table 4 showed that while separation index is calculated as
4.10 reliability index value was calculated .85 (x2=72.2, p<.05) which means that there is statistically significant
difference among jury members’ evaluation of the program. Therefore, null hypothesis which is rejected in terms of
the generosity and ungenerosity behavior of jury members’ evaluation. While J11 is the most generous one (5.00
average point out of 5.00), J20 is the most ungenerous (2.19 average point out of 5.00).

Results of Analysis of Criteria of Science Teacher Curriculum

Third research question was “How is statistics of analysis of each criterion used in evaluating the science teacher
curriculum?”. To answer this question each criterion for used in evaluating the program regarding the logit values for
the judge facets is examined. Finding facet statistics have given in Table 5 which shows average results of each
criterion.

Table 5. The measurement report results for evaluation criteria of undergraduate program

Criteria gszar‘;d Fair Average Model Infit Outfit
Measure Error Square Z Square Z
Average Average
C20 3.21 3.20 72 27 17 -9 78 -8
C7 333 333 43 27 1.20 8 1.25 9
CI13 333 333 43 27 1.10 4 1.00 .0
C17 333 333 43 27 97 0 1.03 2
C3 3.39 3.40 28 28 1.05 2 1.08 3
C12 3.39 3.40 28 28 93 -1 1.02 1
CI15 3.42 3.43 .20 28 1.21 .8 1.23 .8
CI18 3.42 3.43 .20 28 1.32 1.2 1.44 1.5
C10 3.45 3.46 12 28 97 .0 .90 -3
C19 3.45 3.46 12 28 .65 -1.4 .66 -1.3
C21 3.45 3.46 12 28 1.06 3 1.19 i
Cl 3.52 3.53 -.04 28 1.12 5 1.08 3
C4 3.52 3.53 -.04 28 .90 -3 .87 -4
Cl14 3.52 3.53 -.04 28 91 -2 .94 -1
Cs 3.58 3.59 -.20 29 .82 -.6 91 -2
Cl6 3.58 3.59 -.20 29 98 .0 .96 -0
C2 3.64 3.65 -37 29 1.05 2 1.04 2
Coé 3.67 3.68 -45 29 1.03 1 1.13 .5
Cl1 3.67 2.68 -45 29 .67 -1.3 .64 -1.4
C8 3.76 3.77 =71 30 1.54 1.8 1.59 1.9
Cc9 3.79 3.80 -.80 .30 75 -9 75 -9
Standard 3.50 3.50 .00 28 1.00 .0 1.02 1

Deviation
Model, Sample: RMSE .28 Adj (True) S.D. .26  Separation .93 Strata 1.57 Reliability .46
Model, Fixed (all same) chi-square: 38.3 d.f.: 20 significance (probability): .01
Model, Random (normal) chi-square: 13.5 d.f.: 19 significance (probability): .81
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According to Table 5, C9 (Content and objectives in the program are interrelated.) took the highest average
point (3.79) from jury members whereas C20 (Content is responsive to the individual needs of students.) took the
lowest average point (3.21). Reliability index of the results has found .46 which is significantly smaller than .80 and
means that some jury might have bias on evaluating some criterion. Accordingly, deviation of results is found .26
(<1.00), there are it is necessity to look chi square and significance values. According to the statistics results chi
square value indicated difference among results are meaningful (x2=38.3 , sd=20, p<.01). Therefore, null hypothesis is
rejected, and it can be claimed that there are statistically significant difference values of criteria that evaluating the
program. However, for this study bias means that there are unexpected choices while evaluating the science teacher
curriculum. Table 6 indicated that which jury had bias on evaluating which criteria.

Table 6. Jury’s Bias on criterion while evaluating the science teacher curriculum

Score Exp. Resd StRes Jury Criteria
1 3.6 -2.6 -4.1 127 Cl15
2 4.0 2.0 -3.8 2 C12
2 4.0 2.0 -3.8 2 C8
2 39 -1.9 -34 J19 C21

Table 6. indicated that J27 had negative bias on the C15 (Learning activities in the program are teacher-
centered). While J27°s average score is 3.6, 1 point had gain to C15. This indicated that J27 did not think that science
teacher curriculum is teacher-centered. Similarly, J2 had bias on C12 (Content provides an enjoyable environment to
students) and C8 (Time is not enough to teach knowledge and skills in content.) This result indicated that J2 thought
that time is enough for teaching knowledge and content however these are not enjoyable. Lastly, J19 had negative bias
on C21 (The activities in the program content are boring). This result indicated that according to the J19’s point of
view activities was not boring.

Discussion

In this present study, the science teacher curriculum updated in 2018 in Tiirkiye was evaluated by considering various
criteria according to MFRM (Many-Facet Rasch Model). According to this analysis, each criteria’s consistency and
evaluations of each criterion are examined. In addition to that, science teacher curriculum academicians’ (juries’)
generosity and ungenerosity behavior during the evaluation of the program is analyzed. Lastly, whether there is rater
bias among jury members is analyzed.

At a first glance, result demonstrated that academicians have neutral evaluations about updating the 2018
science teacher curriculum. Evaluating approaches dimension has the highest scores from academicians which means
that they agree that updating science teacher curriculum allow formative, summative and authentic assessment.
Similarly, Veal (2004) argued the importance of both formative and authentic assessment. According to the results of
this study, science teacher educators thought that the program is suitable for different assessment strategies.

On the other hand, the subject matter dimension has the lowest average score. This result indicates that the
science teacher curriculum subject matter is not much understandable, and interesting. In addition to that, concrete
examples are not much sufficient. Science teacher curriculum’ subjects should be related to the middle school science
curriculum and both of them should be up to date. For this reason, they are improving by considering students’,
teachers’ and society’s needs and expectations. However, in this study jury members gave low average points to
criteria which focus on the compatibleness of science teacher curriculum to middle school curriculum. There are
compulsory courses in the middle school science curriculum (CoHE, 2018). In addition, Cronin-Jones (1991) stated
the importance of how to teach concepts to little students. During science teacher curriculum preservice science
teachers take both discipline specific courses and pedagogy courses. While they learn discipline-specific knowledge in
discipline courses, they learn how to teach them in pedagogy courses. Accordingly, in science teaching courses they
experience micro-teach of these contents and concepts for middle schoolers. This nature of the science teacher
curriculum support raising effective teachers. Juries who evaluated the program also gave higher points to these
criteria.

Results about the juries’ generosity and ungenerosity behaviour indicated that there are science teacher
educators whose have generous and ungenerous characteristics during evaluating the program. While J11 was the
most generous one with 5.00 average point, J20 was the most ungenerous one with the 2.19 average point. Then
whether they are bias of jury members for each criterion is examined. Previous studies conducted on MFRM (Boone
et al., 2011; Juttner et al., 2013) have stated that rater bias should need to considerate since it is affected reliability and

39



Egitimde Kuram ve Uygulama, 18(2), 27-42

validity scores. Similar to previous studies in this study bias has found on some jury’s scoring behavior. However,
reliability of the scoring has found 0.92 which indicated highest reliability of the juries. They are reliably ranked in
terms of generosity and ungenerosity behaviour and differ from each other. Farrokhi and colleagues’ (2012) study also
found that jury members might have generosity or ungenerosity behavior while scoring. If the total reliability is higher
than .80, it is normal to have generosity or ungenerosity behavior while evaluating programs, projects, or curriculums.
Finally, all this result supported that the MFRM can be used as an alternative measurement model in evaluating the
curriculums or programs. In addition, developed surveys or forms can be use in parts since they have multiple
dimensions. For this study, fit results and person and item reliability scores support to use this item in the future while
evaluating curriculums or programs in teacher education.

Recommendations for Further Research

There are recommendations based on this study’s results and future studies. First, MFRA is a strong quantitative
statistic, qualitative interviews can support the results of the statistics. In other worlds, adding a in qualitative part to
the study might have strength in interpreting results and the study itself. Second, in this study, only science teacher
educators created a jury in order to evaluate the science teacher curriculum. Science teacher curriculum developers or
preservice science teachers can be added to the study in order to add additional perspectives to the evaluation. These
additional perspectives might appear on how developers and preservice science teachers think about the science
teacher curriculum. Lastly, before evaluating the program, short training sections about the evaluation of the program
can be given to all juries to eliminate possible bias.
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Makale Bilgisi

Bu arastirma Basar1 Duygusu Olgegi-Ortaokul Tiirkge formunun gecerlik ve
giivenirlik ¢aligmasinin  yapilmasini amacglamaktadir. Bu 6l¢ek 6grencilerin
matematik dersine yonelik basar1 duygularini incelemek amaciyla kullanilmaktadir.
Gegerlik c¢alismalar1 kapsaminda agimlayict ve dogrulayict faktdr analizi ile
giivenirlik caligmast kapsaminda test-tekrar test ve Cronbach alfa giivenirlik
katsayilar1 hesab1 yapilmistir. Uyarlanan 6lgegin genel boyutunda yer alan sikilma,
mutluluk ve kaygi alt boyutlar1 i¢in gilivenirlik katsayilar sirasiyla .94, .91 ve .92
olarak hesaplanmistir. Uyarlama calismasi yapilan dlgek 6zgiin haliyle ayni yapiy1
korumustur. Dogrulayici faktdr analizinden elde edilen indeks degerleri agimlayici
faktdr analizinden ortaya c¢ikan yapinin iyi diizeyde uyum gosterdigini ortaya
koymustur. Uyarlanan 6l¢ek 28 maddeden olusmaktadir ve 5°1i Likert tipindedir.
Olgek mutluluk, sikilma ve kaygi olmak iizere ii¢ alt boyuttan olusmaktadir. Bu
sonuglar, Basar1 Duygusu Olcegi-Ortaokul’un Tiirk¢e formunun gegerli ve giivenilir
oldugunu gostermektedir.
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The purpose of this study was to adaptation of the Achievement Emotions Questionnaire-
Middle School Turkish form. This instrument is used to determine the achievement
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original form. The index values gathered from the confirmatory factor analysis revealed that
the structure emerging from the exploratory factor analysis showed a good level of fit. The
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reliable.
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Extended Summary

Introduction

Mathematics can be considered as the least and/or most favorite subject for the students depending on their achievement.
Students’ achievement emotions would likely to determine how they would approach to mathematics. Therefore, the
purpose of this study was to establish the reliability and validity of the Achievement Emotions Questionnaire-Middle
School (AEQ-MS) for students in Tiirkiye. This way, there would be a valid and reliable instrument to assess middle
school students’ achievement emotions regarding mathematics.

Method

In this quantitative study survey method was utilized for the Turkish adaptation of this instrument. Achievement
Emotions Questionnaire-Elementary was developed by Lichtenfeld, Pekrun, Stupnisky, Reissi ve Murayama (2012).
This instrument was adapted to Turkish by Hacidmeroglu and Bilgen (2013). This scale was developed to examine
elementary students’ achievement emotions regarding mathematics. This instrument consists of three sub-scales:
boredom, enjoyment, and anxiety. These three emotions represent different aspects of learning of mathematics from the
perspective of students. Cross-cultural research requires following a certain type of protocols. However, in this study
we chose the utilize the Turkish form that was adapted by Haciomeroglu and Bilgen (2012). In this study, data was
gathered from students enrolled in public middle schools. Data were collected from 768 students from 5™ through 8™
grade. There were two samples was collected in this study. First sample was utilized for the explatory factor analysis. It
consists of 421 students (392 female and 376 male). The second sample includes 347 middle school students that was
used for the confirmatory factor analysis. For the test-retest study, we gathered data from 125 students. For the adaptation
process, validity and reliability study was conducted. For the validity study, exploratory and confirmatory factor analysis
were utilized. For the validity study, test-retest and Cronbach’s alpha coefficient were used as a part of this study. SPSS
version 22 was used to perform exploratory factor analysis (EFA). To determine whether or not data is appropriate for
the data analysis Kaiser-Myer-Olkin (KMO test) and Barlett’s test of sphericity was utilized. Barlett’s test of sphericity
should be statistically significant and KMO index should be greater than or equal to 0.6 for the measure of sampling
adequacy. Test-retest reliability was conducted with group of participants to measure the scale consistency. Also,
Cronbach’s alpha reliability coefficients were calculated for each measure. Confirmatory factor analysis (CFA) Lisrel
8.53 was utilized to determine to what extent the model is appropriate to use in this study.

Results

Results of the EFA revealed that there were three components with eigen values exceeding 1 for each scale (general and
student-group specific). Adapted instrument consists of three sub-scales: boredom, enjoyment, and anxiety. Results of
the test-retest analysis revealed that correlation coefficient was calculated as .86, respectively. The Cronbach’s alpha
coefficients for these sub-scales were calculated as .94, .91 and 92 respectively. Cronbach’s alpha value is equal or
greater than 0.7 is considered to be reliable. In this study, Cronbach’s alpha values showed that this instrument is reliable.
Adapted instrument holds the same structure as the original scale. In other words, the original and adapted instrument
were equivalent. Confirmatory factor analysis revealed that the model is a good fit. Different models were tested. It was
found that original model was best fit for the adapted instrument. The adapted instrument includes 28 items on a 5-point
Likert type scale. The Achievement Emotions Questionnaire-Middle School for students is valid and reliable. Further
research should focus on adapting this scale for upper grade levels. Although the Achievement Emotions Questionnaire-
Middle School was adapted to Turkish culture for students. New research should focus on how both students and their
teachers hold different emotions regarding teaching mathematics. mathematics is considered as a difficult subject to
learn by many students. In other words, mathematics can be seen as their least favorite subject. It would be better to
observe how students feel about least and/or most favorite subject in learning. Assessing their emotions about learning
of these subjects would help us as a teacher educator to change the course of teaching.
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Giris

Duygu bir his ve buna yonelik diisiinceler, psikolojik ve biyolojik durumlar ve hareket egilimleri olarak
tanimlanmaktadir (Goleman, 1996). Bireylerin davraniglarinin 6nemli bir bir pargasi olarak niianslar1 ve degisimleriyle
yiizlerce duygu ifade edilebilmektedir (Erkus & Giinlii, 2008; Konrad & Hendl, 2003). Duygular davraniglari etkilerken
ayn1 zamanda bireylerin davraniglarin1 da sekillendirmektedir (Renner ve digerleri, 2016). Bu baglamda, Konrad ve
Hendl (2003) duygularin bireylerin isteklerini, amaglarimi ve hareketlerini etkiledigini ve davranmislara yon verdigini
vurgulamaktadir. Bireyler, hayatlar1 boyunca ¢evreden gelen uyaranlarin etkisiyle farkli ortamlarda bircok duygu
yasamaktadir. Ancak 6grenciler ve 6gretmenlerin bir arada bulundugu 6grenme-6gretme ortamlarinda duygular yogun
yasanmaktadir (Frenzel, 2014). Ogrenmenin gergeklestigi ortamlarda ise umut, gurur, 6grenmeden keyif alma, 6fke,
utang, kaygi, umutsuzluk, mutluluk veya sikilma gibi duygu durumlan “basar1 duygular1” olarak siniflandirilmaktadir.
Basar1 duygular1 bireylerin 6grenmeleri, motivasyonlari ve performanslari iizerinde 6nemli bir role sahiptir (Lichtenfeld,
Pekrun, Stupnisky, Reiss & Murayama, 2012; Schuts & Pekrun, 2007). Bir baska deyisle, bagar1 duygulariin basari ile
ilgili etkinlikler ve bu etkinliklerden kaynaklanan sonuglarla iligkili oldugu vurgulanmaktadir (Pekrun ve Perry 2014).
Ozellikle geng 6grencilerin duygularinin hem kendilerini iyi hissetmesi hem de performanslari agisindan énemli oldugu
belirtilmektedir (Lichtenfeld ve digerleri 2012; Pekrun, 2006; Pekrun, Muis, Frenzel, & Goetz, 2018; Pekrun & Perry,
2014; Raccanello, Brondino, Mo¢, Stupnisky & Lichtenfeld, 2019). Arastirmalar, 6grenmeden keyif alma, gurur gibi
olumlu duygularin motivasyonu olumlu yonde etkiledigini ve basariy1 artirdigini (Pekrun, Goetz, Titz & Perry, 2002),
oysa can sikintisi, kaygi gibi olumsuz duygularin bireylerin motivasyonlari {izerinde olumsuz etkisi oldugu ve buna
bagli olarak performanslar iizerinde olumsuz etkileri oldugu goriilmektedir (Goetz & Hall 2014). Lichtenfeld ve
digerleri (2012) bir 6grencinin matematik dersine yonelik performansi yiiksek oldugunda kendisiyle gurur duydugunu,
ders sirasinda islenen konu ilgisini ¢gekmiyor ve/veya ddev yapmak istemiyor ise sikildigini ve/veya islenen konuyu
anlamadiginda kaygi duydugunu belirtmistir. Benzer sekilde, matematik dersine yonelik kaygi diizeyi yiiksek olan
ogrencilerin bu derse iliskin 6grenme giicliigli cektigi ve matematik derslerinde basarisiz olmalarina bagh olarak bu ders
ve bu dersi igeren biitiin alanlardan kaginma egiliminde olduklar1 vurgulanmaktadir (Ashcraft, 2002; Beilock &
Maloney, 2015; Burton, 1979; Dutton, 1951; Foley, Herts, Borgonovi, Guerriero, Levine & Beilock, 2017; Hembre,
1990; Richardson & Suinn, 1972; Tobias & Weissbrod, 1980). Matematik derslerinde gosterilen yiiksek performansin
matematik kaygisin azalttigi (Ma & Xu, 2004) ve bu durumun matematikten keyif alma ile olumlu yonde iligkili oldugu
belirlenmistir (Ma, 1997). Bu caligsmalardan elde edilen sonuglara baglh olarak dgrencilerin matematik performanslari
iizerinde kaygi, sikilma ve keyif alma gibi bircok duygu durumunun 6nemli rolii oldugu sdylenebilir.
Ogrenme-6gretme ortamlarda farkli duygularmn ortaya ¢iktigi bilinmektedir (Meyer & Turner 2006; Pekrun
ve digerleri 2007; Weiner 2007). Basar1 duygularina ydnelik son on yilda yapilan calismalar incelendiginde kaygi
disinda farkli duygularin 6grenme siirecinde onemli bir yeri oldugu ortaya konmustur (Pinxten ve digerleri, 2014;
Lichtenfeld ve digerleri, 2012; Meyer & Turner 2006; Pekrun 2006; Pekrun ve digerleri, 2007). Pekrun basar
duygularin1 durum-basar ve siirekli basar1 duygular seklinde iki kavram olarak tanimlamaktadir (Pekrun 2006, 2009).
Belirli durumlarda ve kisa zaman dilimlerinde ortaya ¢ikan gegici duygusal durumlar durum-basar1 duygularidir. Bu
duruma Grnek olarak, bireylerin bir smava baslamadan hemen 6nce hissettikleri kaygi duygusu/deneyimi verilebilir.
Siirekli basar1 duygulan ise belirli durumlarda tekrar tekrar ve uzun bir zaman dilimi igerisinde deneyimlenen tipik
duygusal durumlan ifade etmektedir. Uzun bir zaman dilimi igerisinde gergeklesmesinin bu duygulart daha istikrarli
hale getirdigi vurgulanmaktadir. Ornegin, matematikle ilgili etkinliklere kars1 hissedilen genel kaygi siirekli basari
duygulartyla iligkilendirilmektedir. Bununla beraber arastirmalar incelendiginde, matematik basar1 duygularina yonelik
calismalarin agirlikli olarak 6grenci basaris1 ve performansini inceledigi ve daha ¢ok matematik kaygisina odaklandigi
goriilmektedir. Basar1 duygusuna yonelik yapilan ¢aligmalarm mutluluk, kaygi, sikilma gibi bir¢ok farkli duygu
durumunu kapsadigi goriilmektedir. Duygularin 6grenme siireglerinde basar1 faaliyetleri veya basari sonuglariyla
dogrudan iligkili oldugu ve belirli standart veya kriterlere gére degerlendirilmesi gerektigi vurgulanmaktadir. Bagari
duygulariyla iligkili belirli durumlar ve belirli bir zaman dilimi siirecinde gergeklesmektedir (Pekrun 2006, 2009).

Basar1 Duygulariyla flgili Ol¢me Araclar

Ulusal literatiir incelendiginde, ilkokul, ortaokul ve ortadgretim Ogrencileriyle beraber 6gretmen adaylart ve
Ogretmenlere yonelik duygu durumlarimi inceleyen 6lgme araglarinin gegerlik ve giivenilirlik ¢alismalari sonucunda
Tiirk kiiltiirtine kazandirlldigi goriilmektedir (Alpaslan & Ulubey, 2017; Bakir, Uslu & Usluel, 2021; Can, Emmioglu
Sarikaya & Bardakei, 2020; Calik & Aydin, 2019; Haciomeroglu, 2020; Haciomeroglu & Bilgen, 2013; Horzum,
Duman & Kaymak, 2020; Takunyac1 & Karadag, 2020; Yurtseven, 2020). Haciomeroglu ve Bilgen (2013), Lichtenfeld,
Pekrun, Stupnisky, Reissi ve Murayama (2012) tarafindan gelistirilen Basart Duygusu Olgegi-ilkokulun Tiirkgeye
uyarlama ¢alismasini ilkokul 6grencileri i¢in yapmistir. Uyarlanan bu 6l¢ek kaygi, mutluluk ve sikilma olmak iizere 3
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alt boyut ve toplam 28 maddeden olusmaktadir. Ayrica 6lgek 5°1i Likert tipinde ve Slgegin derecelendirme araliklar: 1-
kesinlikle katilmiyorum, 5-kesinlikle katiliyorum seklinde olusturulmustur.

Calik ve Aydin (2019) ise Pekrun, Goetz ve Frenzel (2005) tarafindan gelistirilen Matematik Basar1 Duygulari
Olgeginin Tiirkceye uyarlama c¢alismasim ortaokul ogrencileri icin yapmustir. Uyarlanan o6lcek zevk, gurur,
kaygi, 6tke, bikkinlik, umutsuzluk ve utang olmak iizere 7 boyut ve 60 maddeden olugmaktadir ve 5°1i Likert tipindedir.
Takunyaci ve Karadag (2020), Peixoto, Mata, Monteiro, Sanches ve Pekrun (2015) tarafindan ergenlik 6ncesi 6grenciler
icin gelistirilen Basar1 Duygular1 Olgegini ilkokul égrencileri i¢in Tiirkceye uyarlamustir. Uyarlanan dlcek ders ve smav
olmak iizere iki boyuttan olugmaktadir. Bu dlgeklerden ders 6lgeginde sikilma, umutsuzluk, kizginlik, kaygi, hoslanma
ve gurur alt boyutlari, sinav dlgeginde ise rahatlama, umutsuzluk, kizginlik, kaygi, hoglanma ve gurur alt boyutlar
bulunmaktadir. Bu 6l¢ek 24 maddeden olugsmaktadir ve 5°li Likert tipindedir. Haciomeroglu (2020) ise Frenzel, Pekrun,
Goetz, Daiels, Durksen, Becker-Kurz ve Klassen (2016) tarafindan gelistirilen Ogretmen Duygu Olgeginin Tiirkgeye
uyarlama ¢alismasmi Ogretmen Duygu Olgegi-Matematik olarak dgretmen adaylari igin yapmustir. Uyarlanan dlgek 2
boyut ve 24 maddeden olugsmaktadir ve 5°1i likert tipindedir. Genel ve 6grenci grup spesifik boyutlarinin mutluluk, kaygi
ve 6tke olmak tizere ii¢ alt boyutu yer almaktadir. Pekrun, Goetz ve Perry (2002) tarafindan gelistirilen Basar1 Duygular
Olgegi, Can ve digerleri (2020) tarafindan lise dgrencileri igin Tiirkgeye uyarlanmustir. Uyarlanan dlgek sinav, ders ve
ogrenme duygulari olmak iizere 3 boyuttan olusmaktadir. Smav duygular 6l¢egini keyif, rahatlama, gurur, kaygi, 6fke,
utanma, umut ve umutsuzluk olusturmaktadir. Ders ve 6grenme duygular olgeklerini ise keyif, umut, gurur, 6fke,
utanma, kaygi, umutsuzluk ve sikilma olusturmaktadir. Randler, Hummel, Glaser-Zikuda, Vollmer, Bogner ve Mayring
(2011) tarafindan gelistirilen durumsal duygular 6lgegi Horzum, Duman ve Kaymak (2020) tarafindan lise 6grencileri
icin Tiirk¢eye uyarlanmistir. Olgek ilgi, mutluluk ve can sikintis1 olmak iizere ii¢ alt boyuttan ve toplam 9 maddeden
olusmaktadir. Frenzel ve digerleri (2016) tarafindan gelistirilen Ogretmen Duygu Olcegini Alpaslan ve Ulubey (2017)
ogretmenler icin Tiirkgeye uyarlanmustir. Olcek 24 madde ve 3 alt boyuttan olusmaktadir. Ayrica dlgek mutluluk dfke ve
kaygi alt boyutlariyla 4°1ii likert tipinde olusturulmustur. Buric, Sliskovic ve Macuka (2018) tarafindan gelistirilen
Ogretmen Duygu Olgegi Yurtseven (2020) tarafindan 6gretmenler icin Tiirkceye uyarlanmistir. Uyarlanan 6lcek 6 alt
boyut ve toplam 35 maddeden olusmaktadir. Olgek mutluluk, gurur, sevgi, fke, yorgunluk ve umutsuzluk olmak iizere
6 alt boyuttan olugsmaktadir ve 5’li Likert tipindedir. Bakir, Uslu ve Usluel, (2021) ise Pekrun, Goetz ve Perry (2005)
tarafindan gelistirilen, Can ve digerleri (2020) tarafindan lise 6grencileri i¢in Tiirk¢eye uyarlanan Bagsar1 Duygularn
Olgeginin dersle ilgili duygular béliimiiniin dgretmen adaylari icin Tiirkceye uyarlama calismasini yapmustir. Bireylerin
duygu durumlarim incelemek amaciyla yapilan bu ¢aligmalar: ilkokul (Haciomeroglu & Bilgen, 2013; Takunyac1 &
Karadag, 2020), ortaokul (Calik & Aydim, 2019), ortadgretim (Can, Emmioglu Sarikaya & Bardakci, 2020; Horzum,
Duman & Kaymak, 2020), 6gretmenler ve 6gretmen adaylari igin (Alpaslan & Ulubey, 2017; Bakir, Uslu ve Usluel,
2021; Hacidmeroglu, 2020; Yurtseven, 2020) uyarlamasi yapilan dlgme araglaridir.

Problem Durumu

Ulusal diizeyde yapilan calismalar incelendiginde, 6lgme araglarmin ilkokul ve ortadgretim &grencileriyle beraber
Ogretmen ve 6gretmen adaylaria yonelik Tiirkgeye uyarlandigi goriilmektedir (Can ve digerleri 2020; Calik ve Aydin,
2019; Hacidmeroglu, 2020; Takunyact & Karadag, 2020; Yurtseven, 2020). Ulusal literatiir incelendiginde, Pekrun,
Goetz ve Frenzel (2005) tarafindan iiniversite 6grencileri i¢in gelistirilen Matematik Basar1 Duygular1 Olgeginin Calik
ve Aydin (2019) tarafindan ortaokul 6grencileri i¢in Tiirkgeye uyarlama caligmasinin yapildigi goriilmektedir. Bu
calismada zevk, gurur, kaygi, 6fke, bikkinlik, umutsuzluk ve utang olmak iizere 7 farkli duygu durumu 60 madde
iizerinden Olciilmektedir. Ulusal literatiir incelendiginde, Calik ve Aydin (2019) tarafindan ortaokul diizeyi igin
kazandirilan tek dlgegin bu oldugu goriilmektedir. Ote yandan uyarlanan bu 6lgek madde sayisinin ¢ok olmasi sebebiyle
uygulama sirasinda ortaokul 6grencilerinin daha fazla zamana ihtiya¢ duyacagim ortaya koymaktadir. Bu durum,
ortaokul Ogrencilerinin matematik dersi s6z konusu oldugunda basar1 duygu durumlarini Slgmek amaciyla
kullanilabilecek bir 6lgme aracina olan ihtiyaci ortaya koymustur.

Arastirmanin Amaci
Bu arastirmada Lichtenfeld, Pekrun, Stupnisky, Reiss ve Murayama (2012) tarafindan gelistirilen Tiirkceye
Hacidmeroglu ve Bilgen (2013) tarafindan uyarlanan Basari Duygusu Olgegi-llkokul (Achievement Emotions
Questtionare-Elementary School) 6lgme aracinin Basar1 Duygusu Olgegi-Ortaokul olarak uyarlama calismasinin
yapilmasi amaglanmustir.

Bu amag dogrultusunda asagidaki aragtirma sorusuna cevap aranmistir;

1. Tiirkgeye uyarlama galigmasi yapilan Basar1 Duygusu Olgegi-Ortaokul dgrenciler igin gegerli ve giivenilir bir
Ol¢me aract midir?
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Yontem

Calisma Grubu

Bu aragtirmanin 6rneklemin Marmara bolgesinde yer alan bir il merkezi devlet ortaokullarinda 6grenim géren 5.-8. siif
ogrencileri olusturmaktadir. Olgegin uyarlama caligmasi kapsaminda veriler 376 erkek ve 392 kiz olmak {izere toplam
768 6grenciden toplanmistir. Bu galigmaya 211 besinci sinif, 179 altinct sinif, 197 yedinci sinif ve 181 sekizinci sinif
ogrencileri katilmistir. Test-tekrar test giivenilirlik calismast ise 61 erkek ve 64 kiz olmak iizere toplam 125 6grenciyle
yapilmistir. Agimlayict faktor analizi i¢in veriler 421, dogrulayici faktor analizi igin ise 347 6grenciden olmak {izere
toplam 768 kisiden veriler toplanmustir.

Veri Toplama Araci

Basar1 Duygusu Olgegi-lkokul éncelikli olarak Lichtenfeld ve digerleri (2012) tarafindan gelistirilmistir. Lichtenfeld
ve digerleri (2012) 6lgek maddelerini Pekrun ve digerleri (2011) tarafindan gelistirilen Basar1 Duygular1 Olgegine bagl
olarak gelistirilmistir. Pekrun ve digerleri (2011) tarafindan gelistirilen Olgek iiniversite Ogrencilerinin duygu
durumlarin1 incelemek amaciyla gelistirilmistir. Bu olgek smifla, 6grenmeyle ve smavla iliskili {i¢ boyuttan
olusmaktadir. Lichtenfeld ve digerleri (2012) tarafindan gelistirilen Tiirk¢eye Haciomeroglu ve Bilgen (2013) tarafindan
uyarlanan Bagar1 Duygusu Olgegi-ilkokul 5°1i Likert tipindedir ve 28 maddeden olugmaktadir. Olgek mutluluk (9
madde), kaygi (12 madde) ve sikilma (7 madde) olmak {izere ii¢ alt boyuttan olusmaktadir. Bu alt faktorlere yonelik
duygu durumlar1 6grencilerin matematik dersi, édevleri ve sinavlarina yonelik maddelerle dl¢iilmiistiir. Bu dlgek
dgrencilerin matematik dersine yénelik basar1 duygu durumlarmin belirlenmesini amaglamaktadir. Olgek alt boyutlar:
mutluluk, kaygi ve sikilma icin Hacidmeroglu ve Bilgen (2013) tarafindan hesaplanan Cronbach alfa gilivenirlik
katsayilar1 sirastyla .89, .89 ve .72°dir. Ogrencilerin basar1 diizeylerine iliskin vermis olduklar1 yanitlarin
degerlendirilmesinde her zaman, ¢ogu zaman, genellikle, nadiren ve hig araliklari esas alinmigtir. (Bakiniz Ek 1). Bagar1
Duygu Olgegi-Ortaokul’un uyarlama galigmasi igin Haciémeroglu ve Bilgen (2013) tarafindan Tiirk kiiltiiriine
kazandirilan formu kullanilmigtir. Bu ¢alisma kapsaminda ortaokul 6grencilerinden veriler toplanacagi icin farkli sinif
diizeylerinde 6grenim goren ortaokul 6grencilerine 6lgek maddelerini okumalari saglanmistir. Bu sekilde her maddenin
anlagilirligt incelenmis ve seviyelerine uygun oldugu belirlenmistir.

Verilerin Toplanmasi ve Analizi

Bu calismada arastirma ve yaym eti§ine uyulmustur. Bu arastirma igin Canakkale Onsekiz Mart Universitesi Etik
Kurulu’ndan etik onay alinmigtir (Tarih: 05 Mart 2020, Say1: 2020/18). Bu ¢alismada veriler 2018-2019 Akademik ders
yili Giiz déneminde toplanmistir. Basart Duygusu Olgegi-Ortaokul’un gegerlik ve giivenirlik galigmalar kapsaminda
oncelikli olarak ortaokul &grencilerine bilgi verilmistir. Goniilliiliik esasina gore yapilan ¢alisma kapsaminda veriler
okul idaresinin ve 6gretmenlerin uygun gordiikleri derslerinin disinda kalan uygun bir zamanda dgrenciler bir araya
getirilerek uygulanmistir. Tavsancil (2002) 6l¢ek uyarlama arastirmalarinda ¢aligma grubunun madde sayisinin 5 ile 10
kat1 arasinda olmasi gerektiginin altin1 ¢izmektedir. Buna paralel olarak Biiyiikoztiirk (2002) ve Kline (2016) bu oranin
10:1 olmasi1 gerektigini belirtmektedir. Benzer sekilde, Hair, Black, Tatham ve Anderson (2010) ¢aligma grubunun
madde sayisinin 5 kat1 olmas1 gerektigini vurgulamaktadir. Bu arastirmada uyarlama ¢aligmasi yapilan dlgekte 28 madde
yer almaktadir. Arastirmada veriler agimlayici faktor analizi i¢in 421 ve dogrulayici faktor analizi igin 347 6grenciden
olmak {izere toplam 768 kisiden toplanmistir. Bu ¢aligma kapsaminda toplanan verilerin analizi SPSS 22.0 ve LISREL
8.53 programlart kullanilarak yapilmistir. Gegerlilik caligmalar igin ag¢imlayici ve dogrulayici faktdr analizi
uygulanmistir (Cokluk, Sekercioglu & Biiyiikoztiirk, 2010). Giivenirlik ¢aligmalarn iginse test-tekrar test ve Cronbach
alfa giivenirlik katsayilar1 hesaplanmistir. Faktor analizinin yapilabilmesi i¢in 6ncelikli olarak Kaiser-Meyer-Olkin
(KMO) ve Barlett Kiiresellik Testi uygulanarak verilerin faktdr analizine uygun olup olmadig1 incelenmistir. KMO
degerinin .7 ve iizerinde olusu kabul edilebilir bir deger olarak goriilmektedir. Bu deger ne kadar yiiksek olur ise veri
setinin analiz yapmak i¢in uygunlugu artmaktadir (Eroglu, 2009). Barlett Kiirsellik Testi degiskenler arasinda iliski olup
olmadigimi kismi korelasyonlar temelinde ele alir. Hesaplanan ki-kare istatistiginin anlamli ¢ikmast (p<.001) veri
matrisinin uygun oldugunu gostermektedir (Biiyiikoztiirk, 2011). Faktorlerin birbirleriyle iliskili oldugu durumlarda,
her faktoriin birbirinden bagimsiz dondiiriilmesine egik (oblique) dondiirme denir (Saragli, 2011). Duygu durumlar
mutluluk, kaygi ve sikilmanin iligkili oldugu yapilan galigmalar tarafindan vurgulanmaktadir (Lichtenfeld ve digerleri,
2012; Pekrun ve digerleri, 2011). Bu sebeple bu ¢calismada her faktoriin birbirinden bagimsiz dondiiriilmesini saglayan
egik dondiirme yontemlerinden oblimax kullanilmigtir. Madde faktor yiik degeri .30 ve lizerinde olan maddeler ile 6z
degeri 1 ve daha biiyiik olanlar faktor olarak dlgekte tutulmustur (Biiytikoztiirk, 2002; Tabachinck & Fidell, 2007). Klein
(1986) madde toplam test korelasyon degerlerinin en az .20 olmas1 gerektigini belirtmektedir. A¢gimlayici faktor analizi
tamamlandiktan sonra ortaya ¢ikan modelin gecerli olup olmadigini ve ne derece uygun oldugunu incelemek amactyla
Lisrel programi kullanilarak dogrulayici faktor analizi yapilmistir (Cudeck, Toit & Sorbom, 2001; Kline, 2016).
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Dogrulayic1 faktor analizi ig¢in ayr ikinci bir veri seti kullanilmistir. Dogrulayict faktdr analizi 347 Ogrenciye
uygulanmistir. Dogrulayict faktdr sonucunda ortaya ¢ikan modelin incelenmesi icin betimlenmesi, tanimlanmasi,
hesaplama, uyumu test etme ve yeniden betimlemeyi icine alan geleneksel yaklasim adimlart uygulanmistir (Cokluk,
Sekercioglu ve Biiyiikoztiirk, 2010). Modelin incelenmesi igin ki karenin serbestlik derecesine orani, CFI, RMSEA,
SRMR, RMR, GFI, AGFI, NFI ve NNFT indeks degerleri incelenmistir. Ki-kare degerinin serbestlik derecesine oraninin
5’ten kiiciik olusu orta ve 3’lin altinda olusu iyi derece uyum olarak yorumlanmaktadir (Cokluk, Sekercioglu &
Biiyiikoztirk, 2010; Kline, 2016; Stimer, 2000). GFI ve AGFI degerlerinin .90 {izerinde olusu (Hooper, Coughlan &
Mullen, 2008; Schumacker & Lomax, 1996; Siimer, 2000) ve RMSEA degerinin .07 den kiiciik olusu iyi uyum olarak
degerlendirilmektedir (Brown, 2015). RMR ve SRMR degerlerinin .05’ten kii¢iik olusu (Brown, 2015), CFI degerinin
ise .95 tizeri, NFI ve NNFI indeks degerlerinin .90 iizerinde olusu miikemmel uyum olarak kabul edilmektedir (Hu &
Bentley, 1999; Stimer, 2000; Tabachinck & Fidell, 2007).

Bulgular

Basar1 Duygusu Olgegi-Ortaokul Gecerlik Calismasi Bulgular:

Bu ¢alisma i¢in Kaiser-Meyer-Olkin (KMO) degeri ve Barlett Kiiresellik testi uyarlama c¢alismasi yapilan dlgek igin
hesaplanmustir. Kaiser-Meyer-Olkin (KMO) degeri .96 ve Barlett Kiiresellik testi sonuglart X*375, =47123.48 p<.01
seklinde hesaplanmistir. KMO degerinin .8’in iizerinde olusu ¢ok iyi olarak degerlendirilmektedir. Barlett Kiiresellik
test sonuclart incelendiginde p<.01 diizeyinde anlamli oldugu belirlenmistir. Bu kriterlere gore KMO ve Barlett
Kiiresellik testi sonuglar1 toplanan verilerin faktdr analizine uygun oldugunu ortaya koymustur (Biiylikoztiirk, 2011;
Eroglu, 2009). Agimlayict faktér analizinden elde edilen bulgular 6z degeri 1’den biiyiik ii¢ faktdriin oldugunu
belirlemistir. Bu faktorlerden birincisi tek basina varyansin %47.793’unu agiklamaktadir. Ug faktdr beraber toplam
varyansin %63.365’ini agiklamaktadir. 28 maddeden olusan 6l¢ek icin faktor yiik degerlerinin .417-.799 araliginda
oldugu belirlenmistir. Madde toplam test korelasyon degerlerinin ise “.311-.644” araliginda oldugu goriilmektedir.
Uyarlanan 6l¢ekte yer alan maddelerin faktdr ylik ve madde toplam test korelasyon degerlerinin kabul diizeyini
karsiladig1 ve .30 ve iizerinde oldugu tespit edilmistir.

Basar1 Duygusu Olgegi-Ortaokul i¢in Giivenirlik Calismasi Bulgular

Test-tekrar test ¢alismasi 125 6grencinin katilimiyla yiiriitiilmiistiir. Uygulamalar bir ay arayla yapilmistir. Giivenilirlik
calismasi icin birinci ve ikinci uygulamaya iligkin ortalama ve standart sapma degerleri hesaplanmis ve Tablo 1’de
sunulmustur. Bu ¢aligma kapsaminda Pearson korelasyon katsayis1 (#=.86, p=.001) hesaplanmistir. Hesaplanan bu
degerin .000, p=.001 diizeyinde anlaml1 oldugu goriilmektedir.

Tablo 1.Test-tekrar Test Calismasi
Giivenirlik Calismasi

1. Uygulama 2. Uygulama
X ss X ss
2.83 .54 2.80 .55

Uyarlanan 6l¢egin alt boyutlari sikilma, mutluluk ve kaygi i¢in hesaplanan Cronbach alfa giivenilirlik katsayilari
sirastyla .94, .91 ve .92 olarak hesaplanmigtir (Bakiniz Tablo 2). Giivenilirlik katsay1 degerinin .7 ve iizerinden olusu
giivenilir (Field, 2005) ve .80 ve lizerinde olusu ise yiiksek derecede giivenilir olarak kabul edilmektedir (Kayis, 2009).
Bu ¢alismadan elde edilen bulgular 6l¢egin giivenilirliginin oldukea yiiksek oldugunu ortaya koymustur.

Tablo 2. Basar1 Duygusu Ol¢egi-Ortaokul icin A¢imlayici Faktdr Analizi Sonuglart

Madde Sikilma Mutluluk Kaygi r
d24 .79 .59
d27 77 .61
d23 75 .62
d25 75 .58
d26 74 .61
d28 73 .63
d22 71 64

d7 .79 35
d2 .79 37
d8 7 38
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dé 76 31
ds 74 34
d3 73 .39
d4 1 .36
do .59 35
d1 .53 .39
di18 .76 57
d17 75 49
dis .70 .60
d21 .68 .56
d14 .65 .52
di3 .64 .60
d20 .60 .63
d19 .59 .61
di1 .55 .61
d1o .50 .54
di2 . 45 .53
dle6 . 41 .63
Cronbach alfa 94 91 92

Basar1 Duygusu Olcegi-Ortaokul icin Dogrulayic1 Faktor Analizi Bulgular
Asagida Tablo 3’te dogrulayici faktdr analizinden elde edilen uyum indeks degerleri igin kriterler ve kesme noktalar
verilmistir.

Tablo 3. Uyum indekslerinin Kesme Noktalari

Uyum Uyum Sinirlari Kaynaklar

Indeksleri

x’=c%sd 2 < y*=c%sd <5 (Cokluk, Sekercioglu & Biiyiikoztiirk, 2010; Kline, 2016; Tabachnick &

Fidell, 2007; Stimer, 2000)
.05 <RMSEA <.08 (Anderson & Gerbing, 1984; Cole, 1987; Cokluk, Sekercioglu & Biiylikoztiirk,

2010; Siimer, 2000)

GFI GFI> .90 (Anderson & Gerbing, 1984; Cole, 1987; Cokluk, Sekercioglu & Biiylikoztiirk,
2010)

NFI NFI>.90 (Kline, 2016; Tabachnick & Fidell, 2007)

CFI CFI> .95 (Kline, 2016; Tabachnick & Fidell, 2007)

Dogrulayici faktor analizi uygulanarak agimlayict faktor analizinde ortaya g¢ikan ii¢ faktorlii modellerin ne
derece uygun oldugu test edilmistir. Dogrulayici faktor analizinden ortaya ¢ikan indeks degerleri = 745.75, sd= 347,
RMSEA=.091 olarak belirlenmistir (Bakiniz Sekil 1). RMSEA degerinin .08 den biiylik olusuyla beraber modifikasyon
indeks degerleri incelendiginde dlgekte yer alan maddeler arasindaki korelasyonlar incelenmistir. Olgekte yer alan 8-9,
18-19 ile 27-28 madde ciftleri arasinda belirlenen hata korelasyonlar1 dahil edilerek analizler yeniden yapilmistir.
Dogrulayici faktdr analizinden ortaya cikan indeks degerleri = 527.92, sd= 344, RMR=.15, RMSEA= .062,
SRMR=.041, GFI=.95, AGFI=.90, CFI=.96, NFI =.90 ve NNFI= .95 olarak belirlenmistir. Ki-kare degerinin serbestlik
derecesine orani ¥*/sd= 1.53 olarak hesaplanmistir (Bakiniz Sekil 2). Bu oranin 3’{in altinda olusu iyi derece uygun
olarak kabul edilmektedir (Cokluk, Sekercioglu & Biiyiikoztiirk, 2012; Kline, 2016; Siimer, 2000). RMSEA degerinin
.05 ile .08 arasinda olusu kabul edilir uyum olarak gosterilmektedir (Fabrigar, MacCallum, Wegener & Strahan, 1999).
GFI ve AGFI degerlerinin .90 iizerinde olusu iyi uyum olarak gdsterilmektedir (Hooper, Coughlan ve Mullen, 2008;
Schumacker ve Lomax, 1996; Siimer, 2000). RMR ve SRMR degerlerinin .05’ten kiiciik olusu, CFI degerinin.95 {izeri
olusu ve NFI ve NNFI indeks degerlerinin .90 iizerinde olusu mitkemmel uyum olarak gosterilmektedir (Hu ve Bentley,
1999; Siimer, 2000; Tabachinck ve Fidell, 2007). Tablo 3’te sunulan kriterler ve kesme noktalar incelendiginde
uyarlanan dlgek i¢in test edilen modelin iyi uyum gosterdigini ortaya koymustur (Bakimiz Sekil 1).
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Sonug¢ ve Tartisma

Bu arastirmada Lichtenfeld ve digerleri (2012) tarafindan gelistirilen Tiirkgeye Haciomeroglu ve Bilgen (2013)
tarafindan uyarlanan Basar1 Duygusu Olgegi-Ilkokul un ortaokul égrencileri igin uyarlama galismas1 yapilmustir. Olgek
5°1i Liket tipindedir ve 28 maddeden olusmaktadir. Olgegin 6zgiin ve uyarlanan hali mutluluk (9 madde), kaygi (12
madde) ve sikilma (7 madde) olmak {izere ii¢ alt boyuttan olugmaktadir. Bu 6l¢ek 6grencilerin matematik dersine yonelik
basar1 duygu durumlarmnin incelenmesi amaciyla kullanilmaktadir. Ilkokul dgrencileri igin Haciémeroglu ve Bilgen
(2013) olgek alt boyutlar1 mutluluk, kaygi ve sikilma i¢in hesaplanan giivenirlik katsayilar sirasiyla .89, .89 ve .72 dir.
Uyarlama c¢aligmas1 yapilan bu 6l¢ek 6zgiin ve Haciomeroglu ve Bilgen’in (2013) uyarlama ¢aligmasi sonuglariyla ayni
sekilde mutluluk, kaygi ve sikilma olmak iizere ii¢ alt boyuttan olusmaktadir. Ortaokul i¢in uyarlanan 6l¢ek alt boyutlart
mutluluk, kaygi ve sikilma i¢in hesaplanan Cronbach alfa giivenirlik katsayilar sirasiyla .91, .92, .94°tiir. Field (2005)
olgek i¢in hesaplanan giivenirlik katsayis1 degerinin .7 ve {izerinde olusunu iyi olarak kabul etmektedir. Bu degerin .8
ve lizerinde olusu ise yiiksek derecede giivenirlik olarak nitelendirilmektedir. Uyarlama caligsmasi yapilan Basari
Duygusu Olgegi-Ortaokul igin hesaplanan giivenirlik katsayisi degerlerinin yiiksek derecede giivenilir oldugu
sOylenebilir. Dogrulayici faktor analizinden elde edilen sonuglar 6zgiin 6l¢ek ve ilkokul diizeyi i¢in Tiirkgeye uyarlama
caligmasi yapilan 6lgek igin gelistirilen modelin bu ¢alisma iginde en iyi model oldugunu ortaya koymustur. Uyarlanan
olcek 5°1i Likert tipindedir ve 28 maddeden olusmaktadir. Uyarlanan Basar1 Duygusu Olgegi-Ortaokul’un Tiirkce
formunun gegerli ve giivenilir bir 6lgme arac1 oldugu belirlenmistir.

Ulusal literatiir incelendiginde ortaokul 6grencilerinin matematik dersine yonelik duygu durumlarini incelemek
amaciyla kullanilabilecek bir 6lgme aracinin oldugu goriilmektedir (Calik & Aydin, 2019). Calik ve Aydin (2019)
tarafindan Tiirk¢eye uyarlama caligmasi yapilan bu dlcegin tek ve uygulama acisindan daha fazla zaman almasi
sebebiyle dgrencilerin matematik dersine yonelik duygu durumlarini incelemek amaciyla kullanilabilecek bir dlgme
aracina olan ihtiyaci bu ¢calismayla uyarlanan dlgek karsilamaktadir. Ogrencilerin matematik dersi séz konusu oldugunda
duygu durumlarinin incelenmesi pozitif duygularin gelistirilmesi ve negatif duygu durumlarinin doniistiiriilmesi
acisindan 6nemlidir. Matematik dgrenciler i¢in hangi mesleki alanda ilerleme tercihlerine bakilmaksizin gerekli ve
onemlidir. Bu arasgtirmanin bir sonraki adimi olarak dgrencilerin farkli derslere ve alanlara (fen bilgisi, kimya, fizik,
biyoloji gibi) yonelik duygu durumlarini belirlemeye yonelik bir 6lgme araci olarak bu 6l¢egin uyarlama caligmasi
yapilabilir.

Arastirmacilarin Katki Orani
Yazarlar ¢calismaya esit oranda katki sunmuslardir.
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Destek ve Tesekkiir
Yazarlar ¢aligma i¢in herhangi bir finansal destek almamislardir.

Cikar Catismasi
Yazarlar ¢calismada herhangi bir ¢ikar ¢atigmasinin bulunmadigini beyan etmislerdir.

Ek 1. Uyarlanan Basar1 Duygusu Ol¢egi-Ortaokul

. Matematik dersini severim.

. Matematik dersini sabirsizlikla beklerim.

. Matematik benim i¢in eglencelidir.

. Matematik 6grenmeyi severim.

. Matematik 6devimi yaparken kendimi iyi hissederim.

. Matematik 6devi yapmak ¢ok hosuma gider ve 6devin bitmesini istemem.
. Matematik siavini severim.

. Matematik siavini sabirsizlikla beklerim.

. Matematik simavinda "smavim ¢ok iyi gegecek" diye diistiniiriim.
. Matematik beni korkutur.

. Matematik dersini diistindiigtimde huzursuz hissederim.

. Matematik dersini diisiiniirken midem bulanir.

O 00 IO W K~ WK —

——
N = O

Ju—
|95}

. Matematik dersinde, her seyin bana ¢ok zor gelmesinden endigelenirim.

—_
N

. Matematik 6devlerimi yapamayacagimi diisiindiigiimde endiselenirim.

—_
W

. Matematik 6devimi yaparken, yaptiklarimi anlayabilecek miyim diye endiselenirim.

—_
[*))

. Matematik 6devi beni ¢cok korkutur. O yilizden 6devi yapmaya baglamak istemem.

—_
~

. Matematik siavi oldugumda kotii not almaktan korkarim.

[
e

. Matematik siavinda, 6grendiklerimi tam olarak hatirlayamam diye ¢ok korkarim.

—_
NeJ

. Matematik smavlarindan korktugum i¢in sinav olmak istemem.

[\
=]

. Matematik sinavinda ¢ok huzursuz oldugum i¢in konsantre olamam.

. Matematik sinavinda ¢ok stresli olurum

. Matematik dersi beni sikar.

. Matematik dersinde sikilirim.

24. Matematikle 6grenmeyi sikici bulurum.

25. Matematik dersini ¢ok sikici buldugum i¢in bunun yerine baska seyler yapmayi tercih

ederim.
26. Matematik 6devlerinden ¢ok sikilirim.

27. Matematik ddevlerinden ¢ok sikildigim i¢in yapmak istemem.
28. Matematik d6devimi yaparken sikildigim i¢in ¢abuk yorulurum.

NN N
W N =
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Abstract

Article Info

This study examined secondary school students’ self-efficacy perceptions related to block-
based programming and computational thinking skills. 256 secondary school students
comprised the study’s sample, and a correlational research design was utilised in the study.
The study’s data collection tools consisted of a personal data form, Self-Efficacy Perception
Related to Block-Based Programming scale, and Self-Efficacy Perception for
Computational Thinking Skills scale. As a consequence of the research, researchers
concluded that students’ self-efficacy perceptions related to block-based programming and
computational thinking skills was moderate and that these two variables had a moderate and
statistically significant positive relationship.
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Ortaokul Ogrencilerinin Blok Temelli Programlamaya ve Bilgi Islemsel Diisiinme Becerilerine

Yonelik Oz-Yeterlik Algilar

Oz

Makale Bilgisi

Bu ¢alismanin amaci ortaokul Ggrencilerinin blok temelli programlamaya iligkin 6z-
yeterliklerini ile bilgi islemsel diisiinme Dbecerilerine yonelik 06z-yeterliklerini
belirlemektedir. Aragtirmanin ¢alisma grubunu 256 ortaokul dgrencisi olusturmaktadir ve
arastirma nicel arastirma yontemlerinden korelasyonel arastirma deseni ile tasarlanmugtir.
Calisma verileri kisisel bilgi formu, Blok Temelli Programlamaya Iliskin Oz-Yeterlik Algis
Olgegi ve Ortaokul Ogrencileri Icin Bilgi Islemsel Diisiinme Becerisine Yénelik Oz-
Yeterlik Algis1 Olgegi kullanilarak toplanmistir. Arastirma sonucunda dgrencilerin blok
temelli programlamaya iliskin 6z-yeterliklerini ile bilgi islemsel diigiinme becerilerine
yonelik 6z-yeterliklerinin orta diizeyde oldugu, 6grencilerin blok temelli programlamaya
iligskin 6z-yeterlikleri ile bilgi igslemsel diisiinme becerilerine yonelik 6z-yeterlikleri arasinda
pozitif yonlii orta diizeyde ve anlamli bir iliski oldugu sonuglarina ulagilmustir.
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Introduction

Children today are confronted with technology from an early age. Their knowledge of the technology products they use
daily is limited only by their practical application skills. Due to the widespread usage of technical devices in peoples’
daily lives, education in technology has become essential. Therefore, the Turkish Ministry of National Education (Milli
Egitim Bakanligi [MEB]) has included programming instruction in the Information Technologies and Software (ITS)
curriculum (MEB, 2018a). Mandatory ITS instruction begins in the fifth and sixth grades in secondary schools (Goger
& Tirkoglu, 2018). ITS curriculum subjects include “Information Technology”, “Ethics and Security”,
“Communication, Research, and Cooperation”, “Product Development”, and “Problem Solving and Programming”
(MEB, 2018a). Through studying “Information Technologies” and “Computer Systems” in these subjects, students get
an understanding of information technologies as well as social competence and awareness of “Ethics and Security”,
“Digital Citizenship”, and “Cyber Bullying”. Curriculum subjects also incorporate block-based programming (BBP)
tools to enhance students’ algorithmic reasoning, algorithm-building skills, and programming knowledge (MEB,
2018b). The inclusion of subjects related to teaching programming in the ITS curriculum might be interpreted as an
indication that Turkish Ministry of National Education values the acquisition of computer programming skills (Goger
& Tiirkoglu, 2018).

Programming is defined as applying commands to perform the desired tasks on a computer (Giilbahar & Karal,
2018). Teaching programming requires a more sophisticated mental process, even though programming is commonly
viewed as the arranging commands in a meaningful and regular structure (Sirakaya, 2018). Programming is a complex
procedure, and numerous resources have been created to aid children in learning it. The Scratch is one of the tools,
which is a programming software based on blocks that use the drag-and-drop method in BBP. Students can generate
various codes by arranging code blocks from bottom to top. The Massachusetts Institute of Technology developed the
Scratch in 2003 as a free programming environment that allows users collaborate with other user on projects (Oluk et
al., 2018). Students can code with a variety of puppets and backgrounds in the Scratch. Computational thinking (CT) is
one of the most essential programming skills (Alsancak Sirakaya, 2019). Wing (2006) describes CT as understanding
human behaviours, solving problems and designing systems. When solving a problem, students think like computers
and employ algorithms. CT enhances creativity and problem-solving abilities (Korkmaz et al., 2015). CT is a necessary
skill for students today.

Albert Bandura (1977) defined self-efficacy perceptions as individuals' judgments about how well they could
perform the actions necessary to cope with possible situations. Self-efficacy perceptions related to BBP refers to
students’ confidence in their ability to move the Scratch’s puppets with code, and this perception is important in teaching
programming (Altun & Kasalak, 2018). Self-efficacy perceptions related to CT includes the students’ capacity to build
simple algorithms, explore multiple solutions for problem scenarios, specify variables, and employ functions. Students
acquire CT skills utilising a variety of ways and resources (ibili et al., 2020). BBP and instructional robotics sets are the
most often used instruments for improving CT skills.

The literature review revealed a number of studies examining the students’ opinions and self-efficacy
perceptions related to BBP. Gezgin et al. (2016) reviewed the high school students’ opinions about the Scratch, a BBP
tool, and discovered that the students expressed positive opinions. Kasalak (2017) examined whether there was a
relationship between secondary school students’ self-efficacy perceptions related to BBP and robotic coding activities.
He found that students’ self-efficacy perceptions related to BBP improved positively, they perceived the activities as
entertaining, and they were willing to participate in the activities. Mladenovi¢ et al. (2017) evaluated students’
programming misconceptions in their study. They observed that, in comparison to text-based programming, BBP
minimises misconceptions. Vatansever (2018) examined the impact of the Scratch on the fifth and sixth grade students’
problem-solving skills. The research revealed that teaching the Scratch significantly impacted students’ problem-solving
skills. Oluk et al. (2018) researched how the Scratch activities affected algorithm building and CT skills. The study
revealed that the experimental group’s skills increased more than those of the control group. Altun and Kasalak (2018)
created a scale to measure secondary school students’ self-efficacy perceptions related to BBP. The self-efficacy
perceptions related to BBP were not significantly different across various variables according to the study’s results.
Dohn (2019) investigated how students’ interest in coding and mathematics changed over time and discovered that
students’ interest in coding dropped during mathematics lesson. Ersoy (2019) investigated the opinions of ITS teachers
regarding how the Scratch helping secondary school students gain programming skills. ITS teachers thought that the
Scratch enhances secondary school students’ creativity and that the Scratch was a suitable tool for students to gain
programming skills according to the findings of the study. Bakirci (2019) researched use of the Scratch affected
secondary school students’ self-efficacy perceptions for developing algorithms, course motivation and programming
achievement. The experimental and control groups’ achievement scores and self-efficacy perceptions increased
significantly and only the experimental group’s course motivation increased significantly at the end of the study. Arslan
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and Akgelik (2019) investigated the students’ perceptions in their first year of the Department of Computer Education
and Instructional Technology before and after utilising the Scratch. It was determined that students’ perceptions of the
Scratch were positive prior to the instruction and that the perceptions improved after using the Scratch as a consequence
of the research. Korucu and Tasdondiiren (2019) examined the secondary school students’ self-efficacy perceptions
related to BBP and attitudes towards robotics. They discovered that students’ self-efficacy perceptions related to BBP
varied based on several variables. Aydogdu (2020) investigated the impact of BBP activities on the pre-service teachers’
self-efficacy perceptions related to programming and CT skills. The research indicated that the activities improved the
pre-service teachers’ self-efficacy perceptions related to programming while they had no impact on their CT skills.
Adsay et al. (2020) researched the secondary school students’ self-efficacy perceptions related to BBP instruction, levels
of STEM skills and CT skills. They determined that students’ self-efficacy perceptions related to BBP instruction was
low, while their levels of STEM and CT skills were moderate as a consequence of the research.

The studies examining students’ opinions and self-efficacy perceptions related to CT skills were identified in
the literature review. Atman Uslu et al. (2018) investigated about how visual programming activities affected students’
CT skills. They discovered that the visual programming activities did not significantly influence students’ CT skills.
Yagci (2018) analysed the high school students’ CT skills in relation to gender, grade level and school type. He found
that students saw themselves to be moderately good in CT skills. Giilbahar et al. (2018) designed a scale to assess the
secondary school students’ self-efficacy perceptions related to CT skills. Alsancak Sirakaya (2019) researched the
impact of programming instruction on CT skills. It was revealed that the scores for CT skills significantly differed
between the pre-and post-test at the end of the study. Ibili et al. (2020) examined the high school students’ CT skills.
There were no differences in CT skills according to gender, participation in a programming course, programming
experience, or owning a computer. However, there was a difference according to grade level. Kaya et al. (2020)
investigated the impact of gamified robotics activities on the secondary school students’ CT skills and reflective problem
solving. The findings indicate that gamified robotics activities significantly enhanced CT skills and reflective problem
solving. Ramazanoglu (2021) researched the impact of robotic coding activities on the students’ self-efficacy
perceptions related CT skills and attitudes towards computer. He discovered that when students participated in robotic
coding activities, their self-efficacy perceptions related to CT skills increased, and their anxiety towards computers
decreased.

Self-efficacy perceptions related to BBP and CT skills are crucial in programming instruction. In the literature,
there were studies in which students’ self-efficacy perceptions related to BBP (Adsay et al., 2020; Altun & Kasalak,
2018; Aydogdu, 2020; Bakirci, 2019; Kasalak, 2017) and self-efficacy perceptions related to CT skills (Gtilbahar et al.,
2018; Ramazanoglu, 2021) were examined. No research in the literature simultaneously examined students’ self-
efficacy perceptions related to BBP and CT skills. Researchers believed that there was a correlation between the
students’ self-efficacy perceptions related to BBP and CT skills. They also anticipated that evaluating students’ self-
efficacy perceptions related to BBP and CT skills would enhance the field of programming instruction.

On this basis, the purpose of this study was to determine the secondary school students’ self-efficacy perceptions related
to BBP and CT skills. The following questions were investigated to this purpose:

e What was the students’ self-efficacy perceptions related to BBP and CT skills?

e Did the independent variables (gender, owning a computer, making BBP activities outside the classroom,
mother’s level of education, father’s level of education, grade level, computer usage time, and Internet usage
time) influence students’ self-efficacy perceptions related to BBP and CT skills?

e Was there a relationship between students’ self-efficacy perceptions related to BBP and CT skills?

Method

The study was designed in a correlational research design. Correlational studies investigate the relationship among two
or more variables (Biiylikoztiirk et al., 2016). Demographic characteristics served as independent variables in the study.
The dependent variables were the students’ self-efficacy perceptions related to BBP and CT skills. Research and
publication ethics were followed. For this research, the ethical approval was obtained from the Science and Engineering
Ethics Committee of Balikesir University (Date: 12 November 2021, Number: 2021/3).

Sample

The students enrolled in secondary schools from urban area in Balikesir in Tiirkiye during the academic year 2021-2022
comprised the study’s sample. The convenience sampling method was used to choose the sample for the study. The
negative aspects of the convenience sampling method are that it is impossible to generalize the result but the collection
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of data from a sample that is conveniently accessible to the researcher is a time-saving sampling strategy (Biiyilikoztiirk
et al., 2016). Table 1 displays the participants’ demographic features.

Table 1. The Participants’ Demographic Features.

Gender
Female Male Total
f f f %
Owning a computer Yes 111 92 203 79.3
No 22 31 53 20.7
Making BBP activities outside the Yes 24 28 52 20.3
classroom No 109 95 204 79.7
Mother’s level of education Primary school 33 25 58 22.7
Secondary school 22 21 43 16.8
High school 41 44 85 332
2-year college 9 9 18 7.03
Bachelor’s or higher degree 28 24 52 20.3
Father’s level of education Primary school 24 21 45 17.6
Secondary school 21 18 39 15.2
High school 43 37 80 31.3
2-year college 13 10 23 8.9
Bachelor’s or higher degree 32 37 69 26.9
Grade level 5th 46 42 88 344
6th 30 34 64 25.0
7th 36 29 65 254
8th 21 18 39 15.2
Computer usage time 1 hour and below 93 72 165 64.5
2 hours 24 30 54 21.1
3 hours 12 10 22 8.5
4 hours and above 4 11 15 5.8
Internet usage time 1 hour and below 51 52 103 40.2
2 hours 44 38 82 32.0
3 hours 19 21 40 15.6
4 hours and above 19 12 31 12.1
Total 133 123 256 100

Note. f: frequency

52% of the participants (N=133) were female students, 34.4% of the students (N=88) were fifth grade students,
33.2% of the students’ mothers’ level of education (N=85) were high school, 31.3% of the students’ fathers’ level of
education (N=80) were the high school, 79.3% of the students (N=203) had a computer, 64.5% of the students (N=165)
spent an hour and below on a computer, 40.2% of students (N=103) spent an hour and below on the Internet, and 79.7%
of the students (N=204) did not make BBP activities outside of the classroom (Table 1).

Data Collection Tools
The study’s data collection tools consisted of three sections. There was a personal data form to access the students’
demographic features in the first section. The “Self-Efficacy Perception Related to Block-Based Programming”
(SPRBBP) scale (Altun & Kasalak, 2018) was utilised to measure the students’ self-efficacy perceptions related to BBP
in the second section. The students’ self-efficacy perceptions related to CT skills measured by using the “Self-Efficacy
Perception for Computational Thinking Skills” (SPCTS) scale (Giilbahar et al., 2018) in third section.

The SPRBBP is a five-point likert scale with 12 items. There are five options on the scale: I am not confident
at all (1), I am confident hardly (2), 50%-50% (3), I am confident moderately (4), and I am confident exactly (5).
Participants can receive a total score between 12 and 60 from the scale. SPRBBP score was calculated by dividing the
total score obtained by a participant from the scale by 12. The following scaling was used to evaluate the participants’
SPRBBP score: 1.00-1.80: I am not confident at all, 1.81-2.60: I am confident hardly, 2.61-3.40: 50%-50%, 3.41-4.20:
I am confident moderately, 4.21-5.00: I am confident exactly. Two dimensions comprised the scale: easy BBP tasks and
complex BBP tasks. The scale’s Cronbach’s alpha reliability coefficient was found as 0.893 (Altun & Kasalak, 2018).
The reliability coefficient for the SPRBBP was found as 0.941 based on the findings of this study.

SPCTS is a three-point likert scale with 36-items. There are three options on the scale: no (1), partially (2), and
yes (3). Participation can receive a total score between 36 to 108 from the scale. SPCTS score was calculated by dividing
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the total score obtained by a participant from the scale by 36. The following scaling was used to evaluate the participants’
SPCTS score: 1.00-1.66: no, 1.67-2.33: partially, and 2.34-3.00: yes. There were five dimensions on the scale: Problem
solving competence, Algorithm design competence, Data processing competence, Self-confidence competence, and
Basic programming competence. The scale’s Cronbach’s alpha reliability coefficient was calculated as 0.943 (Giilbahar
et al., 2018). The reliability coefficient for the SPCTS was found as 0.955 based on the findings of this study. According
to Alpar (2020), Cronbach’s alpha values greater than 0.60 suggest that the data gathering instrument is reliable.

Data Analysis
The study’s data was analysed with a statistical analysis software (IBM SPSS Statistics 24). The skewness and kurtosis
values of the SPRBBP and SPCTS scores were examined to determine whether parametric or nonparametric tests will
be utilised. Table 2 displays the skewness and kurtosis values of the SPRBBP and SPCTS scores according to the

variables.
Table 2. Skewness and Kurtosis Values of the SPRBBP and SPCTS Scores.
Scale Variable Skewness Kurtosis
SPRBBP - - 0.295 -0.716
Gender Female 0.386 -0.511
Male 0.207 -0.893
Owning a computer Yes 0.299 -0.720
No 0.268 -0.736
Making BBP activities outside the Yes -0.385 -0.410
classroom No 0.441 -0.423
Mother’s level of education Primary school 0.100 -0.627
Secondary school 0.006 -0.933
High school 0.302 -0.966
2-year college 0.640 -0.051
Bachelor’s or higher degree 0.346 -0.829
Father’s level of education Primary school 0.237 -0.443
Secondary school 0.187 -0.974
High school 0.100 -0.835
2-year college 0.286 -1.129
Bachelor’s or higher degree 0.324 -0.903
Grade level 5th 0.504 -0.341
6th 0.241 -0.502
7th 0.163 -1.008
8th 0.059 -0.824
Computer usage time 1 hour and below 0.291 -0.712
2 hours 0.115 -0.912
3 hours 0.774 -0.561
4 hours and above 0.666 -0.210
Internet usage time 1 hour and below 0.208 -0.795
2 hours 0.479 -0.468
3 hours 0.524 -0.929
4 hours and above 0.165 0.369
SPCTS - - -0.410 -0.329
Gender Female -0.385 -0.154
Male -0.375 -0.546
Owning a computer Yes -0.436 -0.269
No -0.341 0.453
Making BBP activities outside the Yes -0.843 0.872
classroom No -0.280 -0.381
Mother’s level of education Primary school -0.730 0.535
Secondary school -0.441 -0.540
High school -0.260 -0.542
2-year college 0.366 -1.114
Bachelor’s or higher degree -0.595 -0.313
Father’s level of education Primary school -0.319 -0.311
Secondary school -0.868 0.547
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High school -0.353 0.016
2-year college -0.526 -1.142
Bachelor’s or higher degree -0.464 -0.484
Grade level 5th -0.205 -0.291
6th -0.411 -0.040
7th -0.574 -0.204
8th -0.841 0.093
Computer usage time 1 hour and below -0.413 -0.273
2 hours -0.393 -0.106
3 hours -0.266 -1.360
4 hours and above 0.355 -0.584
Internet usage time 1 hour and below -0.553 0.249
2 hours -0.165 -0.525
3 hours -0.410 -0.799
4 hours and above -0.213 -0.697

Table 2 shows that the skewness and kurtosis values of SPRBBP scores were 0.295 and -0.716 respectively, whereas
the skewness and kurtosis values of SPCTS scores were -0.410 and -0.329 respectively. Skewness and kurtosis values
imply a normal distribution between -1.0 and +1.0 According to Biiyiikoztiirk (2020), however, skewness and kurtosis
values indicate a normal distribution between -1.5 and +1.5 according to Tabachnick and Fidell (2013). It was inferred
that the data indicated a normal distribution according to the results in Table 2. The t-test was employed to examine
whether the students” SPRBBP and SPCTS scores differed according to gender, owning a computer, and making BBP
activities outside the classroom because the data had a normal distribution. The t-test is used to decide whether there is
a difference between the means of two independent samples (Biiylikoztiirk, 2020). One-way analysis of variance
(ANOVA) for independent samples was utilised to see whether the students” SPRBBP and SPCTS scores differed
according to their mother’s level of education, father’s level of education, grade level, computer usage time, and Internet
usage time. ANOVA is used to decide whether there is a difference between the means of three or more independent
samples (Biiylikoztiirk, 2020).

The Pearson correlation coefficient was utilised to establish the relationship between SPRBBP and SPCTS
scores. The Pearson correlation coefficient provides insight into the direction and magnitude of the relationship between
two variables. The Pearson correlation coefficient takes a value between -1 and +1, and the relationship’s strength
diminishes as it approaches zero (Alpar, 2020).

Results
The study’s first sub-question was that “what was the students’ self-efficacy perceptions related to BBP and CT skills?”
Descriptive statistics regarding the students’” SPRBBP and SPCTS scores were calculated to answer the question. The

descriptive statistics of SPRBBP and SPCTS scores are in Table 3.

Table 3. Descriptive Statistics of SPRBBP and SPCTS Scores.

Scale N Minimum Maximum X SD
SPRBBP 256 1 5 2.63 1.01
SPCTS 256 1 3 2.21 0.47

Note. N: number of students, X: mean, SD: standard deviation

The mean score on the SPRBBP was 2.63 (Table 3). According to the scaling stated in the Method section, this
result corresponds to the option “50%-50%". As a result, the secondary school students’ self-efficacy perceptions related
to BBP can be regarded as moderate. Similarly, the mean score on the SPCTS was 2.21 (Table 3). This result corresponds
to the “partially” option according to the scaling stated in the Method section. It may be concluded that the secondary
school students’ self-efficacy perceptions related to CT skills was moderate.

When the answers given by the students to the SPRBBP scale were examined item by item, it was seen that
33.2% (N=85) of the students marked the item “I can move the puppet on the stage as fast as [ want.” as “I am confident
moderately” and “I am confident exactly”. Consequently, it can be concluded that several students perceive their own
self-efficacy at a high level when it comes to changing the puppet’s speed. 61.3% of the students (N=157) marked the
item “I can develop a game consisting of highly complex and long codes (texts) when the needed ones are clearly
described.” as “I am not confident at all” and “I am confident hardly”. Consequently, it can be stated that the majority
of students had a low level self-efficacy perception when producing long code.
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When the student responses to the SPCTS scale were analysed item by item, it was observed that 71.5% (N=183)
of the students marked the item “I pay attention to the operations’ priorities in the problem solving process.” as “Yes”
and 58.55% (N=150) of the students marked the item “I understand how to code algorithms for digital tools” as “No”.
Accordingly, it may be concluded that the majority of students had a low level self-efficacy perception in converting
the algorithms into code.

The study’s second sub-question was that “did the independent variables (gender, owning a computer, making
BBP activities outside the classroom, mother’s level of education, father’s level of education, grade level, computer
usage time, and Internet usage time) influence students’ self-efficacy perceptions related to BBP and CT skills?” The t-
test for independent samples was used to decide whether the students’ SPRBBP and SPCTS scores differ according to
the variables of gender, owning a computer and making BBP activities outside the classroom. Table 4 displays the t-test
results.

Table 4. T-test Results.

Scale Variable N X SD df t p
SPRBBP  Gender Female 133 2.60 0.95 254 0.518  .605
Male 123 2.67 1.08
Owning a computer Yes 203 2.67 1.02 254 1.107  .269
No 53 249 0.99
Making BBP activities Yes 52 34 0.93 254 6.624  .000
outside the classroom No 204 2.44 0.94
SPCTS Gender Female 133 224 043 254 1.196 233
Male 123 2.17 0.5
Owning a computer Yes 203 222 047 254 0.909 364
No 53 215 0.46
Making BBP activities Yes 52 246 036 254 4.601  .000
outside the classroom No 204 2.14 0.52

Note. N: number of students, X: mean, SD: standard deviation, df: degree of freedom

The students’ self-efficacy perceptions related to BBP were not significantly different by gender (t(254)=0.518,
p>.05) and owning a computer (t(254)=1.107, p>.05) (Table 4). The students’ self-efficacy perceptions related to BBP
differed significantly by making BBP activities outside the classroom (t(254)=6.624, p0.05). Similarly, students’ self-
efficacy perceptions related to CT skills were not significantly different by gender (t(254)=1.196, p>.05) and owning a
computer (t(254)=.909, p>.05). The students’ self-efficacy perceptions related to CT skills differed significantly by
making BBP activities outside the classroom (t(254)=4.601, p>.05).

Table 5 displays descriptive statistics of the students” SPRBBP and SPCTS scores by mother’s level of
education, father’s level of education, grade level, computer usage time, and Internet usage time.

Table 5. Descriptive Statistics of the SPRBBP and SPCTS Scores.

Scale Variable N X SD

SPRBBP Mother’s level of education Primary school 58 2.43 0.91
Secondary school 18 2.82 0.91

High school &5 2.59 1.01

2-year college 52 2.54 1.04

Bachelor’s or higher degree 43 2.79 1.16

Total 256 2.63 1.01

Father’s level of education Primary school 45 2.59 0.94
Secondary school 39 2.63 1.07

High school 80 2.5 0.89

2-year college 36 2.74 1.05

Bachelor’s or higher degree 69 2.77 1.14

Total 256 2.63 1.01

Grade level Sth 88 2.35 0.92
6th 64 2.64 0.96

7th 65 2.90 1.07

8th 39 2.81 1.07

Total 256 2.63 1.01

Computer usage time 1 hour and below 165 2.63 1.02
2 hours 54 2.62 0.93

3 hours 22 2.32 1.05
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4 hours and above 15 3.19 0.96

Total 256 2.63 1.01

Internet usage time 1 hour and below 103 2.66 1.06
2 hours 82 2.56 0.99

3 hours 40 2.45 1.02

4 hours and above 31 2.95 0.83

Total 256 2.63 1.01

SPCTS Mother’s level of education Primary school 58 2.20 0.43
Secondary school 18 2.26 0.41

High school &5 2.16 0.47

2-year college 52 2.21 0.49

Bachelor’s or higher degree 43 2.24 0.54

Total 256 2.21 0.47

Father’s level of education Primary school 45 2.16 0.43
Secondary school 39 2.27 0.48

High school 80 2.15 0.40

2-year college 36 2.36 0.53

Bachelor’s or higher degree 69 2.21 0.53

Total 256 2.21 0.47

Grade level Sth 88 2.13 0.45
6th 64 2.20 0.44

7th 65 2.21 0.49

8th 39 2.38 0.48

Total 256 2.21 0.47

Computer usage time 1 hour and below 165 2.23 0.46
2 hours 54 2.18 0.45

3 hours 22 2.05 0.60

4 hours and above 15 2.30 0.43

Total 256 2.21 0.47

Internet usage time 1 hour and below 103 2.31 0.43
2 hours 82 2.13 0.48

3 hours 40 2.07 0.52

4 hours and above 31 2.25 0.41

Total 256 2.21 0.47

Note. N: number of students, X: mean, SD: standard deviation

There were differences between the students’ SPRBBP and SPCTS scores when compared to mother’s level of
education, father’s level of education, grade level, computer usage time, and Internet usage time. The ANOVA for
independent samples was used to examine whether the observed differences between the scores were statistically
significant. The ANOVA results are given in the Table 6.

Table 6. The ANOVA Results.

Scale Variable Source of Variation Sum of df Mean F p Significant
Squares Square Difference
SPRBBP  Mother’s level of Between groups 781.075 4 195.269 1.334 258 -
education Within groups 36741.796 251 146.382
Total 37522.871 255
Father’s level of Between groups 431.083 4 107.771 0.729 573 -
education Within groups 37091.788 251 147.776
Total 37522.871 255
Grade level Between groups 1831.127 3 610.376 4310 .006  5th-7th
Within groups 35691.744 252 141.634
Total 37522.871 255
Computer usage time Between groups 976.895 3 325.632 2245 .084 -
Within groups 36545.976 252 145.024
Total 37522.871 255
Internet usage time ~ Between groups 725.222 3 241.741 1.656 .177
Within groups 36797.649 252 146.022
Total 37522.871 255
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SPCTS Mother’s level of Between groups 483.775 4 120.944 0.424 .791
education Within groups 71582.471 251 258.189
Total 72066.246 255
Father’s level of Between groups 1349.777 4 337.444 1.198 312
education Within groups 70716.469 251 281.739
Total 72066.246 255
Grade level Between groups 2213.694 3 737.898 2.662 .049  5th-8th
Within groups 69852.552 252 277.193
Total 72066.246 255
Computer usage time Between groups 1009.078 3 336.359 1.193 313
Within groups 71057.168 252 281.973
Total 72066.246 255
Internet usage time  Between groups 3095.571 3 1031.857 3.770  .011 A-B
Within groups 68970.675 252 273.693 A-C
Total 72066.246 255

Note. df: degree of freedom, A: 1 hour and below, B: 2 hours, C: 3 hours, D: 4 hours and above

The students’ self-efficacy perceptions related to BBP did not differ according to their mothers’ level of
education [F(4,251)=1.334, p>.05], fathers’ level of education [F(4,251)=0.729, p>.05], computer usage time
[F(3,252)=2.245, p>.05], and Internet usage time [F(3,252)=1.656, p>.05]. There was a significant difference according
to grade level [F(3,252)=4.310, p<.05]. The Post Hoc tests that were Scheffe and Dunnett’s C revealed a statistically
significant difference between the fifth and seventh grade students’ mean scores on the SPRBBP.

The students’ self-efficacy perceptions related to CT skills did not differ according to their mothers’ level of
education [F(4,251)=0.424, p>.05], fathers’ level of education [F(4,251)=1.198, p>.05], and computer usage time
[F(3,252)=1.193, p>.05]. There was a significant difference according to grade level [F(3,252)=2.662, p<.05] and
Internet usage time [F(3,252)=3.770, p<.05]. According to the Post Hoc tests that were Scheffe, Dunnett’s C and LSD
tests, the fifth and eighth grade students’ mean scores on the SPCTS demonstrated a significant difference. The students’
mean scores on the SPCTS whose Internet usage time was “1 hour and below” and whose Internet usage time was “2
hours” significantly differed, and the students’ mean scores whose Internet usage time was “1 hour and below” and
whose Internet usage time was “3 hours” significantly differed.

“Was there a relationship between students’ self-efficacy perceptions related to BBP and CT skills?” was the
study’s third sub-question. The Pearson correlation coefficient between the SPRBBP and SPCTS scores was calculated.
The correlation analysis results are presented in Table 7.

Table 7. Correlation Analysis Results.

Variables N p r
SPRBBP score*SPCTS score 256 .00 0.552

A Pearson’s correlation coefficient between 0.00-0.19 is a negligible relationship, between 0.20-0.39 is a weak
relationship, 0.40-0.69 a moderate relationship, between 0.70-0.89 is a strong relationship, between 0.90-1.00 is a very
strong relationship according to Alpar (2020) and Schober et al. (2018). Table 7 reveals that the SPRBBP and SPCTS
scores have a significant positive moderate correlation, r=0.552, p<.05. According to the coefficient of determination
(r*=0.3047), self-efficacy perceptions related to CT skills explains 30% of the variance in self-efficacy perceptions
related to BBP, or self-efficacy perceptions related to BBP explains 30% of the variance in self-efficacy perceptions
related to CT skills.

Discussion, Conclusion, and Recommendations

Children are introduced to technology at an early age in the 21st century, and their awareness of technology is limited
only by their ability to utilise it. This has resulted that the Turkish Ministry of National Education included the ITS
curriculum. Students have been taught programming in the ITS curriculum, and CT is one of the essential skills for
teaching programming (Alsancak Sirakaya, 2019). The secondary school students’ self-efficacy perceptions related to
BBP and CT skills was analysed and compared based on various variables, and the relationship between students’ self-
efficacy perceptions related to BBP and CT skills was investigated within the scope of this study.

The secondary school students’ self-efficacy perceptions related to BBP and CT skills were found moderate in
this study. Adsay et al. (2020) investigated secondary school students’ self-efficacy perceptions related to BBP
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instruction, levels of CT skills and STEM skills, and found that students had low self-efficacy perceptions related to
BBP instruction and moderate levels of CT skill. Similarly, the high school students’ self-efficacy perceptions related
to CT skills found moderate (Yagci, 2018).

The study indicated that the secondary school students’ self-efficacy perceptions related to BBP did not differ
significantly by gender. Adsay et al. (2020), discovered that the students’ self-efficacy perceptions related to BBP
instruction did not differ significantly by gender. Similarly, according to Kasalak (2017), Altun and Kasalak (2018),
Korucu and Tagdondiiren (2019), and Adsay et al. (2020) gender did not affect the students’ self-efficacy perceptions
related to BBP. The study indicated that secondary school students’ self-efficacy perceptions CT skills did not differ
significantly by gender. In the study by Alsancak Sirakaya (2019), the students’ self-efficacy perceptions related to CT
skills did not differ based on gender, however, the female students’ levels of CT skills were shown to be higher in the
research did by Adsay et al. (2020). Therefore, several investigations should be undertaken to determine whether
students’ self-efficacy perceptions related to BBP and CT skills differs by gender.

The study indicated that the BBP self-efficacy of secondary school students varied significantly by grade.
According to the research, there was a large variation between the fifth and seventh grade students’ self-efficacy
perceptions related to BBP. According to the research, there was a substantial difference in the fifth and eighth grade
students’ self-efficacy perceptions related to CT skills. Adsay et al. (2020) discovered that seventh grade students have
stronger self-efficacy perceptions related to BBP instruction and sixth grade students have higher levels of CT skills.
Ibili et al. (2020) discovered that CT skills did not vary by grade level. According to Yagc1 (2018), students’ self-
efficacy perceptions related to CT skills differed by grade level. Accordingly, it can be said that various research should
be undertaken to determine whether grade level differences exist between students’ self-efficacy perceptions related to
BBP and CT skills.

When mother’s level of education, father’s level of education, owning a computer, and computer usage time
were considered, students’ self-efficacy perceptions related to BBP and CT skills did not differ significantly. According
to a study by Korucu and Tasdondiiren (2019), the secondary school students’ self-efficacy perceptions related to BBP
were not affected by the computer usage time but were affected by the owning a computer. Consequently, distinct
investigations should be done to determine whether students’ self-efficacy perceptions related to BBP and CT skills
vary based on the variable of owning a computer. In addition, no similar study in the literature assessed the effect of
parent’s level of education variables on self-efficacy perceptions related to BBP and CT skills. The relationship between
different variables and the secondary school students’ self-efficacy perceptions related to BBP and CT skills can be
explored in different studies.

The study indicated that the secondary school students’ self-efficacy perceptions related to BBP was not
significantly affected by the Internet usage time. Therefore, it may be concluded that Internet usage time does not
influence students’ self-efficacy perceptions related to BBP. Nonetheless, self-efficacy perceptions related to CT skills
varied considerably according to Internet usage time.

It was demonstrated that the secondary school students’ self-efficacy perceptions related to BBP and CT skills
differed significantly based on the variable of making BBP activities outside the classroom. Similarly, Korucu and
Tasdondiiren (2019) found that the ability of secondary school students to work on the Scratch outside of the classroom
had a substantial impact on their impression of self-efficacy perceptions related to BBP. Students making BBP activities
outside the classroom benefits their confidence in BBP and CT skills. Students can practise what they learned in the ITS
lesson by completing BBP tasks outside of the classroom. In light of the fact that participation in extracurricular activities
effectively develops self-efficacy perceptions related to BBP and CT skills, teachers should encourage students to
practise what they have learned through various activities.

According to the findings, secondary school students’ self-efficacy perceptions related to BBP and CT skills

demonstrated a moderate and statistically significant relationship. Based on this conclusion, it can be concluded that the
students with high level self-efficacy perceptions related to BBP was also vital in terms of their self-efficacy perceptions
related to CT skills. In research examining self-efficacy perceptions related to BBP instruction, levels of STEM skills,
and CT skills, Adsay et al. (2020) discovered a substantial positive correlation between secondary school students’ self-
efficacy perceptions related to BBP instruction and levels of CT skills.
In this study, data were obtained using the SPRBBP and SPCTS scales. The literature has other measurement tools in
addition to the measurement tools employed in the study. The research can be repeated on different groups of students
using other measurement tools. The students in secondary schools in a city in the west of Tiirkiye comprise the study’s
sample. The study might be repeated with students from various places or educational levels. Considering both the
students’ self-efficacy perceptions related to BBP and CT skills is seen to contribute to the field of programming
instruction on the basis of this study. It can be suggested that the research be expanded by examining the relationships
between students’ self-efficacy perceptions related to BBP and CT skills and other variables.
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Abstract

Article Info

The aim of this study is to examine the effect of virtual reality (VR) assisted robotic coding
teaching, which is a different platform used in robotic coding education, on spatial
visualization and coding skills. In order to achieve this aim, a research was designed
according to the quasi-experimental design with pre-test post-test control group. 56
sophomore students studying in the Elementary Mathematics Teaching program were
divided into experimental and control groups. In the experimental application, which lasted
for 4 weeks in total, 8 hours of VR assisted robotic coding teaching was given to the
experimental group. Students both created and coded the robots using virtual reality
versions of the LEGO® Mindstorms EV3 robot sets. In the control group, the students
physically used the LEGO® Mindstorms EV3 robot sets and coded the robots they
prepared. Before and after the instruction, the spatial visualization and coding skills of the
participants in the experimental and control groups were measured and their changes at the
end of the process were examined. As a result of the research, it was determined that there
was a significant increase in the coding skills and spatial development, spatial rotation and
spatial view skills of the pre-service teachers in the Elementary Mathematics Teaching
program, who designed and codes robots using virtual reality technology. Accordingly, it
was concluded that the use of virtual reality technology instead of the physical sets used in
robotic coding teaching had a similar effect on students' coding skills.
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Sanal Gergeklikle Verilen Robotik Kodlama Egitiminin Uzamsal Gorsellestirme ve Kodlama

Becerilerine Etkisi

Oz

Makale Bilgisi

Bu calismanin amact; robotik kodlama egitiminde kullanilan farkli bir platform olan sanal
gerceklik teknolojisi tabanli robotik kodlama egitiminin uzamsal gorsellestirme ve kodlama
becerisine etkisini incelemektir. Bu amaca ulagsmak i¢in dn-test son-test kontrol gruplu yar1
deneysel desene gore bir arastirma desenlenmistir. ilkdgretim Matematik Ogretmenligi
programinda 6grenim gdren 56 ikinci sinif 6grencisi deney ve kontrol grubuna ayrilmistir.
Toplam 4 hafta siiren deneysel uygulamada deney grubuna 8 saatlik sanal ger¢eklik tabanlt
robotik kodlama egitimi verilmistir. Ogrenciler LEGO® Mindstorms EV3 robot setlerinin
sanal gergeklik versiyonlarini kullanarak hem robotlari olusturmus hem de robotlari
kodlamuslardir. Kontrol grubunda ise ayni konulart 6grenciler LEGO® Mindstorms EV3
robot setlerini fiziksel olarak kullanmis ve hazirladiklar robotlar1 kodlamislardir. Ogretim
oncesinde ve sonrasinda deney ve kontrol grubundaki katilimeilarin uzamsal gorsellestirme
ve kodlama becerileri Olgiilerek siire¢ sonundaki degisimleri incelenmigtir. Arastirma
sonucunda sanal gergeklik teknolojisi kullanarak robot tasarlayan ve kodlayan Ilkdgretim
Matematik Ogretmenligi programindaki &gretmen adaylarmin kodlama becerileri ile
uzamsal olusturma, uzamsal dondiirme ve uzamsal goriiniim becerilerinde anlaml artigin
oldugu belirlenmistir. Buna gore, robotik kodlama egitimlerinde kullanilan fiziksel setler
yerine sanal gergeklik teknolojisinin kullaniminin 6grencilerin kodlama becerilerinde
benzer etkiye neden oldugu sonucuna ulasilmistir.
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Cam & Kiliger

Introduction

Technology, which is developing rapidly and affecting every field today, can be explained as the reflections of scientific
studies and the products obtained from these studies on human life. However, technology not only comes into our lives
but also changes our way of life. In the last thirty or forty years, the rapid change and variation in information processing
technologies have also affected the discourse of "information society". In this sense, technology emerges as an important
building block in change and innovation, and technological developments are increasingly impacting our lives (Askar,
2004).

Therefore, the rapid developments in communication science and technologies in recent years and the
prevalence in practice are closely related to the existence of creative producers and consumers raised by advanced
education systems (Karasar, 2004). In line with the developments in information and communication technologies
(ICT), technology has taken its place in educational practices with many different tools. As Yalabik et al. (2006) stated,
many situations such as mutual communication and interaction, which can hardly be fulfilled in traditional distance
education, have become very easy with the development of the Internet and the World Wide Web. As technology
changes social life, the general skill levels of the society change and the expectations from education on this issue
increase (Davenport & Erarslan, 2006). The use of technology to support learning, especially focusing on ICTs, provides
an environment where students can adjust their studies in the context of space, time and speed (Al-Ayyoub, 2004). The
last of the changes and innovations experienced is virtual education, which is a product of the new world order created
by ICTs. Virtual education is a system that increases the interactive education options offered to the students without
the restriction of time and place. Since interaction is one of the basic elements of learning, in knowledge-based societies,
students need to solve problems voluntarily instead of receiving organized materials. The benefit of this type of
interaction is not only to give information to students, but also to increase the quality of learning through learner-teacher
interaction (Harada et al., 1999).

Although there are many technologies used in the creation of interactive virtual education environments, the
newest and most effective one is virtual reality. Virtual reality (VR) is defined as an artificial and interactive environment
where one or more people can participate electronically and physically interfere with objects, an analogy of reality or
an artificial and interactive environment that has established its own reality (Karasar, 2004). In other words, virtual
reality is a simulation in which computer graphics are used to create a realistic looking world (Burdea & Coiffet, 2003).
They are presented as specially designed three-dimensional (3D) environments that allow intuitive, transparent
interfaces in the sense that the computer interface is not visible to the user. In addition, the 3D representation of virtual
reality and its interaction capabilities allow for significantly improved 3D perception and interaction compared to
traditional 3D computer graphics (Bryson, 1996).

From an educational point of view, it is stated in the literature that virtual reality technology is used in different
disciplines and has effects on different skills. Virtual reality technologies are used in special education, architecture,
history, science and mathematics, medicine, military, and airline industries (Cavas et al., 2004). To illustrate, it is stated
that virtual reality technology in the field of mechanical engineering helps motivate students to explore these
fundamental connections in a new, exciting educational environment that develops multidimensional thinking and real-
world behaviors (Erenay & Hashemipour, 2003).

Another application area of virtual reality technology is robotic coding education. Robotic coding is to ensure
that robotic objects are programmed with programming languages and have the ability to fulfill the desired task (Karatas,
2021). In particular, coding improves the problem-solving skills of individuals, and for this reason, it should be seen as
a skill that every individual should have, rather than a private domain knowledge (Resnick, 2013). Moreover, coding is
closely related to computational thinking (Lye & Koh, 2014). With coding education, students' learning habits such as
digital literacy, analytical thinking and spatial thinking skills, and collaborative work can be improved (Demirer & Sak,
2016).

Integration of students with technology is an important pedagogical method to draw their attention to today's
education and training processes and to increase their motivation. Robotic coding is an important tool to support this
change and development. In constructivism theory, when children are given active learning opportunities that offer real-
world experiences, students can support their learning by creating their own understanding of the world. Papert (1980)
introduces the concept of constructivism, which suggests that learning occurs when personally involved are actively
involved in the design and construction of a meaningful work. Research on the use of robotic applications in education
is largely based on Papert's applied-experimental theory. Robotics platforms have been proposed as a tool for students
to focus specifically on the Science, Technology, Engineering and Mathematics (STEM) curriculum (Benitti, 2012;
Mubin et al., 2013). Robotics is an environment where students will develop their problem-solving, critical and
algorithmic thinking, STEM and higher-order thinking skills.
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Significance and Aim of the Study

In this context, the focus of the current research is to make pre-service teachers studying in the Elementary
Mathematics Teaching program experience the robotic coding subject with virtual reality technology and to examine
the effect of virtual reality technology on coding and spatial visualization skills. With the research, it was realized that
elementary mathematics pre-service teachers could use virtual reality technologies and robotic coding was taught with
innovative virtual reality technology. Thus, it is aimed that pre-service teachers both develop their awareness of
technology and their knowledge and skills, as well as experience the use of these technologies in the teaching process
and guide the knowledge they have acquired. In this direction, the questions that the research seeks to answer are as
follows:

1. As aresult of the teaching to be carried out, is there a statistically significant difference between the spatial

visualization skills of the students in the experimental and control groups?

2. As aresult of the teaching to be carried out, is there a statistically significant difference between the coding

skills of the students in the experimental and control groups?

3. What is the effect of the instruction on the spatial visualization skills of the participants?

4. What is the effect of the teaching to be carried out on the coding skills of the participants?

The results obtained from the research offer crucial clues to researchers working in this field, both theoretically
and practically. It is believed that the conducted research will be an important resource for other researchers,
instructional designers, and programming educators in their studies and will fill the gap in the Turkish literature on
robotic-assisted programming education. That is, the related literature suggests that robotic-based programming
enhances students’ critical thinking and inquiry (Ganesh et al., 2010; Sahin et al., 2014; Williams, et al., 2007),
confidence, (Mac Iver & Mac Iver, 2014) or literacy skills (Erdogan et al., 2013). Thus, it becomes important to find
the most suitable ways to provide robotics-based instructions. Anwar et al. (2019) share a systematic review of the
studies on robotics education. With the consideration of the investigation of all related studies, they argue that alternative
platforms to apply robotics education are required to have more adaptive designs for all educational settings. That is
why, the educators can apply robotics education in every educational setting and with all children with different needs
with an alternative method. Atman Uslu et al. (2022) also conducted a study on the systematic review on robotics studies,
and they revealed that the studies on that includes educational robotics would contribute learning and teaching processes.
From this point, investigating the effects of virtual reality assisted robotics coding teaching to discover the most suitable
ways for students in robotics becomes important. For this reason, it is thought that the results obtained are important in
terms of their contributions to the theoretical framework. In addition, it is thought that the research is functional in terms
of increasing the experience of pre-service teachers about the integration of current technologies into the teaching
process within the scope of the research.

Robotics Coding Education

Today, computer programs are used in almost every aspect of modern business and other daily life. The development
and maintenance of these programs have great importance in reconstructing the future. Therefore, programming experts
with deep knowledge of programming and coding concepts are required in those areas. In order to train these experts, it
is essential to give coding teaching in education and teaching processes. Coding has become an important issue in
education and engineering with the increasing use of computer systems in various fields. The importance of coding and
coding education has increased as governments focus on STEM fields with the improvement and use of computer
systems (National Research Council, 2011).

Another alternative that will facilitate learning coding in coding education is coding teaching with robots. In
order to understand what robotics means, it is vital to first examine the concept of robot in it. The Turkish Language
Institution defines robots as “a person who does business at the behest of others and does not use his/her own mind and
will” (TDK, 2022). Robotics, on the other hand, is a concept related to the use of robots for the desired purpose. The
Turkish Language Institution defines robotics as “the whole of studies and techniques related to the preparation of
mechanisms that can replace humans in certain functions” (TDK, 2022). In general, robotic coding is the process of
programming robots to achieve desired goals through software. The use of robots has become widespread not only in
the field of engineering but also in education (Yolcu & Demirer, 2017).

Robotic coding means ensuring that robotic objects are programmed with programming languages and have the
ability to fulfill the desired task (Karatag, 2021). Students actualize to assign objects with the codes they write. Over
time, coding has become one of the educational topics. With robotic coding, students have started to witness many
developments closely. The fact that students can move objects with the codes they write makes it more fun to learn
programming. Apart from traditional coding education, in coding education with robots, students can program the robots
they have designed and developed and have the chance to observe the results of the program they have developed
instantly. Coding with robots training provides students with practical experience in understanding technology,
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mechanical language and systems, and provides the opportunity to apply knowledge to real situations. In addition, with
the increasing interest in STEM education, it is thought that robotics can be an innovative solution to remove complexity
in coding education (Zeidler, 2016).

The use of robotics can contribute to education in many ways. Robots have a flexible structure that allows
trainers to suggest different models for a wider range of training (Spoladér & Benitti, 2017). A beneficial learning
environment can emerge when the characteristics of robots, such as the ability to perform repetitive tasks precisely
(repeatability), flexibility, ability to present digital data, interaction, and the option to present a humanoid appearance
including the body, are matched with the teaching objectives (Chang et al., 2010). Generally, the use of robots provides
students with enjoyable activities and hands-on experiences that help create an engaging, eye-catching and interactive
learning environment (Alimisis, 2013). For this reason, it has been revealed that robots are motivating, interesting and
effective tools for students to increase their motivation and learning performance (Chang et al., 2010; Chen & Wang,
2011; Klassner & Anderson, 2003; Mitnik et al., 2009). Also, it is stated in the literature that robotic coding has positive
effects on students' problem-solving skills (Cavas & Cavas, 2005; Konyaoglu, 2019; Ozer Sanal & Erdem, 2017). In
this context, the subject of robotic coding, which is seen as one of the important issues of today, has been discussed in
the current study.

Virtual Reality Technology

Virtual reality is defined as a virtual environment in which technology is used to develop an environment with realistic
visuals (Burdea & Coiffet, 2003). In other words, virtual reality is a simulation in which computer graphics are used to
create a realistic-looking world. According to Boz (2019), virtual reality, on the other hand, is an environment created
by multi-sensory input-output devices, consisting of a helmet or headset consisting of glasses and stereo headphones, a
special suit or glove that detects body movements. In another definition, virtual reality is a 3D simulation model that
gives participants a real feeling and allows mutual communication with a dynamic environment created by computers
(Sirakaya, 2015). It is seen as a very effective technology in learning, that is, in creating behavior change, increasing
the communication between human and machine, and appealing to human emotions. This technology has emerged as a
result of trying to increase human-machine interaction through feeling, not content with visual and auditory
transmission. The sound, light and interaction features of virtual reality environments are customized in a way that
activates all the senses of the users. In short, it is a system in which the user can effectively control this simulation
environment through very special-purpose devices worn on her/his body, within a computer-generated 3D simulation
of a real-world situation.

Virtual reality is a technology that has evolved over the past two decades and is currently used in science,
mathematics, and medical education, as well as in the military and airline industry. Virtual reality technology can be
used especially in the examination of very dangerous events/places that exist in reality for educational purposes but do
not have the opportunity to examine and explore, or even in the creation of environments that are not normally possible
to create. In addition, virtual reality technologies, which are interactive and well-designed multimedia environments that
appeal to more than one sense, not only enable the learner to participate actively in the process but also help to have
permanent learning. Virtual reality applications provide new and exciting opportunities for users, allowing the user to
interact with objects and the user to explore objects (Liang & O'Grady, 2003). Virtual and augmented reality
technologies provide students with a learning experience and help them to understand abstract concepts (Erbas &
Demirer, 2014). These technologies offer students the opportunity to use multimedia materials such as pictures, sounds,
3D objects, animations and videos suitable for their educational goals in and out of the classroom (Kara, 2018; Kuzgun,
2019). Today, the importance of virtual reality for education and training in fields such as games, medicine, engineering
and science is increasing. Some of the world's leading technology companies such as Microsoft, Sony, Google,
Facebook, Apple, and Samsung allocate important time and effort to develop virtual reality hardware and applications
(Metcalfe, 2018).

In order to make a virtual reality application, three basic elements must be brought together. The first of these
is a computer, console or smartphone that can run the application or game. The second is a VR glasses set that fixes and
protects the screen in front of the user. The third and final one is the various inputs used to control the device such as
head tracking, hand tracking, controls, on-device buttons or touch panels (Sokhanych, 2021). Today, there are many VR
glasses used in virtual reality technologies. The most well-known of these are Samsung Gear, HTC Vive, Oculus Rift,
Lenova Mirage, Windows Mixed Reality, and Google Daydream.

Virtual technologies used for educational purposes can be used in two different ways. These are non-immersive
and immersive virtual reality technologies (Simpson, 2002). In externally interacted virtual reality technology, users can
connect to computer-generated 3D environments with characters called avatars, without using any other device other
than a computer, and can navigate in the virtual environment without any sensory interaction. In this type that is
considered the simplest form of virtual reality, users move or zoom in and out of a 3D image created on a personal
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computer in a certain direction, usually using keys or a mouse. For example, on the platform called Second Life, users
can navigate the virtual world with the avatars they create after logging into the platform, talk to other users, and interact
with the materials placed in the virtual environment. In the immersive virtual reality technology, the users can visit the
virtual environment according to their point of view by taking part in the virtual environment using virtual reality glasses
connected to the computer. Moreover, it can move virtual objects with control devices called touch panel and experience
the feeling of reality by doing real-life operations (holding, bending, jumping, etc.) virtually. Users of this type can
perform more complex operations with the help of screens that fit the eye (VR glasses). Finally, it can interact with
other users in the environment (Karasar, 2004).

In the teaching process using virtual reality technology, students gain many acquisition. Constructivist learning
environments created with virtual reality allow students to learn interactively and enable students to do their homework
and projects in cooperation with each other (Sarisakal, 2003). With the help of virtual learning environments, students
observe some features and important points of the subject to be learned more realistically than other methods and find
opportunities for constructing new information. Students can see their thoughts about a situation in a concrete way with
the help of virtual reality such as the transformation of the world into an ice age, the shape of the Martian surface, and
the structures of viruses. In addition, each student experiences according to his/her own learning speed and thus, he/she
realizes the learning event more effectively. Virtual reality significantly removes the concept of time, which is among
the limitations of constructivist teaching, and provides students with a wider time interval rather than giving them
experience in limited classroom environments. Since there will be a mutual interaction with the help of virtual reality,
students are enabled to switch from passive to active, encouraging creativity and creating a social atmosphere (Cavas et
al., 2004).

When the studies on the use of virtual reality technology in the teaching process in the literature were examined,
important findings were obtained. For example, in the study, Demir (2019) determined that the Religious Culture and
Moral Knowledge course taught with VR glasses, the pre-service teachers liked the course and they were motivated.
Ozdemir et al. (2019) examined the virtual reality studies carried out in the field of special education and mentioned
that there is a virtual reality system that can provide many skills developed for individuals with autism spectrum disorder,
mental and physical disabilities, hearing impairment and learning difficulties. Kandemir and Demir (2020), on the other
hand, carried out to make the students experience the feeling of being in the classroom compared to homeschooling. As
a result of the study, they determined that the morale and motivation of the students who attended the lesson by using
VR glasses and cameras increased compared to the ones who attended homeschooling. In addition, as stated in the
literature, virtual reality technology offers students the opportunity to learn by themselves (Baysan & Uluyol, 2016),
develops a different perspective (Yuen et al., 2011), and provides the opportunity to learn by doing and experiencing by
actively participating in the process (Singhal et al., 2012), critical thinking, problem solving and communication skills
(Giingordii, 2018), providing the opportunity to improve spatial abilities (Cheng & Tsai, 2013), ensuring permanent
learning and reducing misconceptions (Yoon et al., 2017). In addition, this technology takes teachers’ attention because
virtual reality technology increases the attention span of students and affects their academic success positively
(Abdiisselam & Karal, 2012), improves their creativity by using their imagination (Ates, 2018), supports the curriculum
(Cevik et al., 2017), puts the student in the center. (Delello, 2014), creating an interactive learning environment (Chen,
2008), and being easy to use (Tomi & Rambli, 2013).

In this context, it is thought that the coding education to be given with virtual reality technology has an effect
on the coding and spatial visualization skills of the pre-service teachers thanks to both the experience of the use of
innovative technologies in the teaching process and the constructivist learning environment offered by the virtual reality
technology.

Method

Research Model

In the current study, a quasi-experimental design with pretest-posttest control group design, which is one of the
quantitative research methods, was utilized. Experimental designs are research designs that aim to discover cause and
effect relationships between variables (Biiylikoztiirk et al., 2015). Measurements are carried out in groups before and
after the experiment in this model. Presence of pretests in the model helps to know the similarity levels of the groups
before the experiment and to organize the post-test results accordingly (Karasar, 2013). The research model is shown in
Table 1.
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Table 1. Research Model

Group Pretest Procedure Posttest
. CAT-1 . . . - CAT-2
Experimental PSVT-1 VR Assisted Robotic Coding Training PSVT-2
Control CAT-1 Non-VR Assisted Robotic Coding CAT-2
PSVT-1 Training PSVT-2

CAT: Coding Achievement Test
PSVT: Purdue Spatial Visualization Test
VR: Virtual Reality

In the research carried out within the scope of the research, the participants were divided into two groups as
experimental and control. Before the experimental procedure, participants’ coding skills and spatial visualization skills
were measured. The participants in the experimental group both created the robots and coded the robots using the virtual
reality versions of the LEGO® Mindstorms EV3 core sets. The participants in the control group physically used the
LEGO® Mindstorms EV3 core sets on the same subjects and coded the robots they prepared. After four weeks (8 hours
in total), the coding skills and spatial visualization skills of the participants in the experimental and control groups were
re-measured and their changes at the end of the process were examined.

Participants

As the study group in the research, sophomore students studying in Tokat Gaziosmanpasa University, Faculty of
Education, Elementary Mathematics Teaching program were included. The reason for choosing these students is that
they are settled with the quantitative score type and that they are a sub-field within the STEM approach. In addition, the
research was carried out within the scope of the "Instructional Technologies" course in the related program. A total of
56 pre-service teachers enrolled in the course were randomly assigned to the experimental and control groups of 28
people. Afterwards, an information meeting was held with the pre-service teachers in the experimental and control
groups, and information was given about the process. Demographic information of pre-service teachers participating in
the study is given in Table 2.

Table 2. Participants of the Study

Variable Sub-variable Frequency Percent X
¥ (%)
Group Experimental 28 50.0
Control 28 50.0
Gender Female 42 75.0
Male 14 25.0
Age 19 15 26.8
20 23 41.1 2013
21 14 25.0
22 4 7.1
Daily internet usage time (hours) 1 1.8
2 6 10.7
3 12 214
4 12 214
5 12 21.4 4.63
6 7 12.5
8 2 3.6
10 3 54
14 1 1.8
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As seen in Table 2, both the experimental and control group consisted of 28 pre-service teachers. The majority
of the pre-service teachers participating in the research are female and the average age is 20.13. In addition, pre-service
teachers use the internet for an average of 4.63 hours daily.

Data Collection Tools
The main data collection tools of the research carried out within the scope of the research were; Purdue Spatial
Visualization Test and Robotic Coding Achievement Test developed by researchers.

Purdue Spatial Visualization Test

The original form of the Purdue Spatial Visualization Test (PSVT) was developed by Guay (1976). The test, which was
developed to determine students' spatial visualization skills, consists of 36 multiple-choice and five-option questions.
The first part of the test, which consists of three parts in total, is Developments (PSVT-D). In the PSVT-D section, there
are 12 questions to determine how well the folding of three-dimensional (3D) objects can be visualized. The second part
of the test is Rotations (PSVT-R). The PSVT-R section contains 12 questions to determine how well 3D objects can be
rotated. The third and final part of the test is Views (PSVT-V). The PSVT-V section contains 12 questions to determine
how well the views of 3D objects from different perspectives can be visualized (Guay, 1976; Sevimli; 2009; Maeda &
Yoon, 2013, Kosa & Karakus, 2018; Toplu, 2020). In addition to these, necessary permissions were obtained for the use
of the pre-research test.

Robotic Coding Achievement Test

The robotic coding achievement test developed by the researchers within the scope of the research consists of 25
multiple-choice questions in total for the operations on the coding platform for the LEGO® Mindstorms EV3 core sets.
During the development of the achievement test, primarily the trainings to be given during the experimental process
were planned. Accordingly, in the robotic coding trainings to be given within the scope of the experimental process, it
is planned to maintain line tracking, obstacle detection and reaction activities using controls, servo motor, ultrasonic
sensor, and color sensor. After that, draft questions with multiple choice and four options were created in line with the
planned training content. After the specification table (Table 3) for the questions was prepared, the draft questions were
presented to the opinions of two field experts in Computer Education and Instructional Technologies. With the
consideration of the opinions of the experts, necessary arrangements were made in the questions in the achievement test,
and an achievement test was applied to the students who had previously received robotic coding training to ensure the
validity and reliability of the study.

Table 3. Robotic Coding Achievement Test Specification Table

Subject Related Questions
Sensor usage 4,16, 19,20

Connection ports 2,3,5,18

Code block structure ;1,6’2;’ 8,9, 10,21, 22,23,
Coding 14, 15, 17

Loops 11,12, 13

After the answers given to the achievement test applied to 8 students were transferred to the computer
environment, item difficulty (p) and item discrimination (r) indexes were calculated within the scope of the reliability
study. The item difficulty and item discrimination indexes obtained after the pre-application of the achievement test
were determined.

The item difficulty index is the ratio of those who answered the item correctly to the total number of respondents.
This index takes a value between 0 and 1, and as the difficulty index approaches 0, the item is interpreted as a difficult
item, and as it approaches 1, it is interpreted as an easy item. Item discrimination, on the other hand, is the measure of
distinguishing between those who know and those who do not, which is obtained by proportioning the correct answers
of the respondents in the 27% upper group with a high level of success and those in the lower group. If the item
discrimination index of the items to be included in the test is 0.19 and below, that item should not be included in that
test; If it is between 0.20 and 0.29, that item can be corrected and included in the test; If it is between 0.30 and 0.39, it
is interpreted that the discrimination of the item is at a good level, and if it is 0.40 or more, it is interpreted as that the
item can distinguish between those who know and those who do not know (Erkus, 2003). The items that needed to be
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corrected in line with the item discrimination index were rearranged. Accordingly, in the final version of the developed
robotic coding achievement test, it was determined that there were 3 difficult, 15 medium and 7 easy questions, and the
total difficulty of the test was moderate. In addition, KR-20 reliability coefficient was calculated for the reliability of
the developed achievement test. Thus, the KR-20 reliability coefficient of the final version of the robotic coding
achievement test was calculated as .74.

Data Collection Process

The data collection process in the research was collected within the scope of the “Instructional Technologies” course in
the Elementary Mathematics Teaching program in the spring semester of the 2021-2022 academic year. In the study,
the data were collected from pre-service teachers. Research and publication ethics were followed. For this research, the
ethical approval was obtained from the Social and Human Sciences Research Ethics Committee of Tokat
Gaziosmanpasa University (Date: 29 April 2021, Number: E-33490967-044-36286). Pre-service teachers who
participated the Instructional Technologies course in the relevant period were divided into two separate groups as
experimental and control groups. Before the experimental procedure, data collection tools were applied to both groups
as a pretest. The students in the experimental and control groups were given a 4-week, 8-hour LEGO® Mindstorms
EV3 robotic coding training by the researcher, the details of which are given in Table 4.

Table 4. LEGO® Mindstorms EV3 Robotic Coding Training Program

Basic concepts Parts of LEGO® Mindstorms EV3 core sets
LEGO® Mindstorms EV3 coding software
Connection ports Connection ports on LEGO® Mindstorms EV3 core sets
Connecting cables to LEGO® Mindstorms EV3 core sets
Sensors Color sensor

Ultrasonic sensor

Touch sensor

Gyro sensor
Code block structure Motor move code block structure

Code block structure for using the touch sensor

Code block structure for using the color sensor

Code block structure for using ultrasonic sensors
Coding and Loops The equivalents of code blocks in the coding program

Repeating code blocks as many times as desired

The subjects in the training program in the experimental group were taught using VR glasses over the VR
application of Robotics on the STEAM platform. For this aim, access to the STEAM platform has been authorized by
the Computer Center of Tokat Gaziosmanpasa University for off-campus access to the Robotics VR application of the
computers in the Computer Laboratory 1 of the Faculty of Education, where the experimental process is carried out. In
the control group, the subjects included in the training program were covered over LEGO® Mindstorms EV3 sets. In
other words, while the pre-service teachers in the experimental group processed all the topics on robotics using a virtual
reality-based robotic coding environment, the students in the control group covered all the topics using robotic sets. At
the end of the four-week training, the spatial visualization skills and coding skills of the pre-service teachers in both
groups were re-tested as a posttest. According to the results of the measurements, the effect of VR assisted and non-VR
assisted robotic coding instruction on pre-service teachers’ spatial visualization and coding skills was tried to be
determined. Figure 1 shows the images of the trainings carried out within the scope of the research.
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Figure 1. Images of the Activities Performed within the Scope of the Research

Analysis of Data

SPSS Statistics 22 package program was used in the analysis of quantitative data in the research. The significance level
was taken as .05 in all quantitative analyzes. The reliability coefficient was calculated according to the Kuder-
Richardson KR-20 formula to determine the post-application reliability of the robotic coding achievement test and the
PSVT. Accordingly, the robotic coding achievement test pretest and posttest reliability coefficients were calculated as
KR-20peies=.67 and KR-20p0s1es=.71, and the PSVT reliability coefficients were calculated as KR-20prcies=.77 and KR-
20posties=-79. In addition, the normality of the distributions for all examined variables (spatial visualization and coding
skills) were tested. Since the distributions were normal as a result of the Kolmogorov-Simirnov normality test performed
(K-S (54)=.221, p>.05 and K-S (54)=.556, p>.05), in order to examine the effect of virtual reality-assisted robotic coding
experiences of elementary mathematics pre-service teachers on their coding skills and spatial visualization skills, a
paired-samples t-test was conducted. In addition, an independent samples t-test analysis was performed to statistically
test the difference in scores between the experimental and control groups.

Validity of the Study

Internal validity is about if the relationships between study variables are affected by any other variable out of the study
aim or not (Fraenkel & Wallen, 2006). Subjects’ characteristics, mortality, location, history, data collector
characteristics, data collector bias, and implementation were the treatments that might have an effect on the current
study. First of all, the subjects’ characteristics mean that the differences observed in the study results might be because
of the individual differences among the participants (Fraenkel & Wallen, 2006). To obstruct this threat, participants
were randomly assigned to the experimental and control groups, and the researchers applied pretests to describe the
participants’ status before the intervention and to decide if there is a statistically significant difference between the
experimental and control group. Mortality is another threat that the researchers might face in the case in which
participants have to quit the study (Fraenkel & Wallen, 2006). Because the study is conducted in the scope of the
“Instructional Technologies” course, the students were motivated to continue the study all semester. Location is another
threat that means having differences because of the location differences among groups (Fraenkel & Wallen, 2006). For
the current study, this threat was tried to be obstructed by conducting all the research processes in the same classroom.
Moreover, historical threats can affect the research findings. That is, unusual events that happen during the research
process might affect the results gathered from the participants (Fraenkel & Wallen, 2006). To limit the effects of this
threat, the researchers administer the data collection tools at the same time to all participants. When there are two data
collectors, data collector characteristics might affect the differences among the groups (Fraenkel & Wallen, 2006).
Because the researcher maintained the process for both the experimental and control group by himself, this threat has
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been obstructed. Thanks to having one data collector, implementation threat was also obstructed. That is, the differences
that might be occurred due to the differences in implementers’ behaviors and personal biases of experimental and control
groups (Fraenkel & Wallen, 2006).

Findings

In this section, the findings obtained as a result of the analysis of the data collected in line with the sub-objectives of the
research are given.

Findings Regarding Changes in Participants' Spatial Visualization Skills

Table 5 shows the distribution of points according to the results of PSVT regarding the change of VR assisted and non-
VR assisted robotic coding activity, which is the first and third research question of the research on the spatial
visualization skills of elementary mathematics pre-service teachers.

Table 5. PSVT Score Distribution

Spatial Development Spatial Rotation Spatial View
X SD X SD X SD
Pretest Experimental 6.57 3.06 6.79 2.44 543 243
Control 6.54 2.50 5.68 2.72 4.71 2.61
Posttest Experimental 8.82 2.54 8.32 2.63 7.32 3.27
Control 6.89 2.73 6.75 2.08 5.00 1.85

As can be seen in Table 5, it is seen that the experimental group got higher scores than the control group in the
spatial development, spatial rotation and spatial view dimensions in the pretest scores of the PSVT sub-scores of the
participants. However, there was no statistically significant difference between the experimental and control groups in
terms of pretest scores, t(54)=-.048, p>.05; t(54)=-1.603, p>.05 and t(54)=-1.061, p>.05.

The results of the analysis regarding the difference between the PSVT and its sub-dimensions, spatial
development, spatial rotation, and spatial appearance posttest scores of the participants in the experimental and control
groups, are given in Table 6.

Table 6. Comparison of PSVT Posttest Scores by Groups

Group N X SD df t p

Spatial Visualization (PSVT) Experimental 28 24.46 6.46 54 -3.740 .000*
Control 28 18.64 5.11

Spatial Development (PSVT-D)  Experimental 28 8.82 2.54 54 -2.739 .008*
Control 28 6.89 2.73

Spatial Rotation (PSVT-R) Experimental 28 8.32 2.63 54 -2.481 .016*
Control 28 6.75 2.08

Spatial View (PSVT-V) Experimental 28 7.32 3.27 54 -3.274 .002*
Control 28 5.00 1.85

* p<.05

As a result of the analysis, as seen in Table 6, there was a statistically significant difference between the PSVT
posttest scores of the pre-service teachers in the experimental and control groups (t(54)=-3.740, p<.05). In addition,
spatial development (t(54)=-2.739, p<.05), for spatial rotation (t(54)=-2,481, p<.05) and spatial view (t(54)=-3.274
p<.05) of the PSVT, there was a statistically significant difference in sub-dimensions.

The pretest and posttest scores of the participants who participated in the VR assisted and non-VR assisted
robotic coding teaching carried out within the scope of the research were compared in terms of spatial visualization
skills. The results are presented in Table 7.
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Table 7. Paired-Samples t-Test Results of PSVT Pretest-Posttest Scores

Pretest Posttest

X SD X SD af ¢ P
Spatial Visualization (PSVT) 18.79 6.87 24.46 6.46 54 -3.187 .002*
Spatial Development (PSVT-D) 6.57 3.06 8.82 2.54 54 -2.994 .004*
Spatial Rotation (PSVT-R) 6.79 2.44 8.32 2.63 54 -2.267 .027*
Spatial View (PSVT-V) 543 243 7.32 3.27 54 -2.462 .017*

* p<.05

As the Table 7 displays, there is a statistically significant difference between the spatial development, spatial
rotation and spatial view posttest scores and pretest scores of the participants in the experimental group who participated
in the VR assisted robotic coding training, t(54)=-2.994, p<.05, t(54)=-2.267, p<.05 and t(7)=2.462, p<.05.

Findings Regarding Changes in Participants' Coding Skills

Table 8 shows the distribution of points according to the results of the robotic coding achievement test regarding the
change of the VR assisted and non-VR assisted robotic coding activity, which is the second and fourth research question
of the research on the coding skills of elementary mathematics pre-service teachers.

Table 8. Robotic Coding Achievement Test Scores Distribution

X SD
Pretest Experimental 35.86 9.46
Control 36.29 10.32
Posttest Experimental 66.86 11.51
Control 62.21 12.50

As seen in Table 8, when the pretest scores of the participants in the study regarding the robotic coding
achievement test are examined, it is seen that the pretest scores of the control group are higher than the posttest scores
of the experimental group. In addition, when the posttest scores were examined, it was found that the posttest scores of
the experimental group were higher than the posttest scores of the control group. However, there was no statistically
significant difference between the experimental and control groups in terms of pretest scores, t(54)=0.162, p>.05.

The analysis results regarding the difference between the posttest scores of the participants in the experimental
and control groups after the experimental application in the robotic coding achievement test are given in Table 9.

Table 9. Comparison of Robotic Coding Achievement Test Posttest Scores in terms of Groups

Group N X SD df t p
Experimental 28 66.86 11.51 54 1.446 154
Control 28 62.21 12.50

As the result of the analysis revealed, as seen in Table 9, there is no statistically significant difference between
the robotic coding achievement test posttest scores of the pre-service teachers in the experimental and control groups,
t(54)=1.446, p>.05. The pretest and posttest scores of the participants in the experimental group who received VR
assisted robotic coding training within the scope of the research were compared in terms of robotic coding achievement
test, and the results are presented in Table 10.
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Table 10. Paired-Samples t-Test Results of Robotic Coding Achievement Test Pretest-Posttest Scores

Experimental Group X SD df t p
Pretest 35.86 11.51 27 -11.211 .000*
Posttest 66.86 9.46

* p<.05

The result of the analysis showed that, as seen in Table 10, there is a statistically significant difference between
the posttest scores of the robotic coding achievement test and the pretest scores of the participants in the experimental
group who participated in the VR assisted robotic coding teaching, t(27)=-11.211, p<.05. The pretest and posttest scores
of the participants in the control group who received non-VR assisted robotic coding teaching within the scope of the
research were compared in terms of robotic coding achievement test, and the results are presented in Table 11.

Table 11. Paired-Samples t-Test Results of Robotic Coding Achievement Test Pretest-Posttest Scores

Control Group X SD df t p
Pretest 36.29 10.32 27 -9.332 .000*
Posttest 62.21 12.50

* p<.05

The result of the analysis showed that, as seen in Table 11, there is a statistically significant difference between
the posttest scores of the robotic coding achievement test and the pretest scores of the participants in the control group
who participated in the non-VR assisted robotic coding teaching, t(27)=-9,332 p<.05.

Discussion, Conclusion, and Recommendations

The results of the research process, in which it was aimed to examine the changes in the VR assisted and non-VR assisted
robotic coding experiences of elementary mathematics pre-service teachers on both their coding skills and spatial
visualization skills, are presented.

There was a significant increase in the academic achievement and spatial rotation skills of the experimental and
control group. The spatial development, rotation and view scores of the experimental group were significantly higher
than the scores of the control group. Again, in general, there are similar results in spatial visualization skills, too.
Accordingly, it is possible to say that the VR assisted robotic coding experiences of the pre-service teachers create a
positive increase in their spatial expansion, spatial rotation and spatial view skills. Moreover, in general, it was seen that
spatial visualization skills increased positively as a result of the application. It can be concluded that VR assisted robotic
coding education has a positive effect on pre-service teachers' spatial visualization skills. The findings obtained as a
result of the research are parallel to the positive effect of computer-assisted painting and computer games on geometric
thinking skills (Olkun & Altun, 2003). In addition, this finding is in line with the finding of Yolcu and Kurtulus (2010)
that seeing the views of 3D shapes from different angles with 3D computer software increases the visualization ability.
Similarly, with the finding that the success of the CAD modeling program is positively related to spatial skills (Branoff
& Dobelis, 2012), 3D-related courses cause an increase in spatial skills (Orion et al., 1997), a high correlation between
spatial ability and 3D modeling ability, (Huk, 2006) and spatial skills are associated with success in problem-solving-
based engineering education (Sorby & Baartmans, 2000).

However, no significant difference was found between the experimental and control group posttests regarding
the robotic coding achievement. This may be due to the fact that the pre-service teachers of the elementary mathematics
teaching department follow the same robotics lesson plan, no matter how different tools are used, and receive robotics
training for the first time. However, it was determined that there was a significant difference between the pretest and
posttests in both the experimental group and the control group. According to this finding, it can be said that the VR
assisted robotic coding experiences and non-VR robotic coding experiences of the pre-service teachers create a positive
increase in their coding skills. This finding is similar to the finding by Cam and Kiyici (2022) that robotic assisted
programming education contributes positively to academic success. The results of the current study overlap with the
results of the previous studies in the related literature. In addition, the researchers, who participated as instructors during
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the experimental process, observed that the students in the experimental group showed great interest in virtual reality
and metaverse applications.

The related literature displayed that, spatial visualization and mental rotation abilities have been measured with
virtual environment and mostly real environment applications (Rafi et al., 2008; Uygan, 2011). However, in the
literature, studies have been made with real environments and objects related to robotics and Lego Mindstorms. No
study has been found that examines virtual reality and robotics education. In this study, in which virtual reality and real
tools were used, pre-service teachers' spatial visualization skills and robotic coding achievement were measured. Thus,
it is thought that measuring spatial visualization and academic achievement by comparing virtual reality and real robotic
environment will fill the gap in the literature. In addition, at the end of the research, it was seen that the use of innovative
technologies such as VR in robotics coding training contributed more positively to coding skills. For this reason, it is
recommended to use more innovative technologies in the design of robotics coding trainings. The research has some
limitations. The first of these is that the study was conducted with primary school mathematics teachers. Considering
this limitation, in future studies, the spatial visualization and robotic coding skills of teacher candidates studying in
different departments can be examined. Moreover, the research focused only on spatial visualization and robotic coding
success. The effects of VR assisted coding training on reflective thinking and computational thinking skills can be
investigated with further research. Finally, the contribution of creative problem-solving skills experiences supported by
virtual world and metaverse technologies to spatial visualization skills can be examined. In addition, it will be a source
for future research with the progress of metaverse and virtual worlds.
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Abstract

Article Info

Language consists of words, so it is important to increase the level of vocabulary in any
foreign language learning to a certain extent in order to be able to communicate in that
language. As for VR, it is seen that this technology is a new research field in education, the
use of which in language teaching is closely related to the principle of proximity to life, one
of teaching principles. While learning a foreign language, learners should experience
situational learning experiences, recognize real-life contexts, and be able to use the language
communicatively in these environments, which is a difficult goal to be attained by 2"-grade
primary school students who have not yet reached full proficiency in their native language
but started learning a foreign one. In this direction, this study, a pre-test — post-test research
with the control group, examined VR’s effect on vocabulary levels and student engagement.
The study was conducted in the English lessons of 2"-grade students from six of the state
primary schools in the central district of Canakkale, Tiirkiye. The results indicated that
instruction with VR did not show any significant difference in vocabulary levels compared
to current teaching method but encouraged more student engagement in the classroom.
Although more extensive research into the topic is essential, it is hoped that the study will
shed light on future research on the use of VR technology, which still has leeway to progress
and may form the basis of future education in the coming years.
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Sanal Ger¢eklik (VR) Teknolojisinin ilkokul Ingilizce Derslerinde Kelime Bilgisi Ogretimine

Entegrasyonu

Oz

Makale Bilgisi

Dil kelimelerden olusur ve bu nedenle herhangi bir yabanci dilin 6greniminde o dilde
iletisim kurabilmek i¢in kelime dagarcigini belirli bir 6l¢iide artirmak 6nemlidir. Sanal
gergeklige (VR) gelince, bu teknolojinin egitimde yeni bir arastirma alani oldugu ve dil
ogretiminde kullaniminin &gretim ilkelerinden biri olan hayata yakinlik ilkesiyle yakindan
iliskili oldugu goriilmektedir. Yabanci dil 6grenirken, 6grencilerin durumsal 6grenme
deneyimlerini yasamalari, ger¢ek yasam baglamlarimi tanimalari ve dili bu ortamlarda
iletisimsel olarak kullanabilmeleri gerekir ki bu, heniiz kendi ana dillerinde tam yeterlik
saglayamamig ancak yabanci bir dil 6grenmeye baslamis olan ilkokul 2. sinif 6grencilerinin
ulasmasi zor bir hedeftir. Bu dogrultuda, kontrol gruplu bir 6n test — son test arastirmasi
olan bu ¢alisma, sanal gergekligin kelime bilgisi seviyelerine ve 6grenci katilimina etkisini
incelemistir. Aragtirma Canakkale ilinin Merkez ilgesinde bulunan 6 devlet ilkogretim
okulunun 2. sinif $grencilerinin ingilizce derslerinde gerceklestirilmistir. Sonugclar, VR ile
Ogretimin, geleneksel 6gretime kiyasla kelime seviyelerinde onemli bir fark gdstermedigini,
ancak Ogrencilerin derslere katilimini tesvik ettigini gostermistir. Konuyla ilgili daha
kapsamli ¢aligmalarin yiiriitiilmesi gerekli olsa da mevcut ¢alisma, hala gelismekte olan ve
egitimin temelini olusturabilme potansiyeli bulunan VR teknolojisinin kullanimi igin
gelecekteki aragtirmalara 11k tutacaktir.
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Introduction

One of the most important steps to be taken in order to master the target language in the processes of language learning
and acquisition is to increase the level of vocabulary (Folse, 2004). Even though traditional methods such as grammar
teaching or rule transferring come to mind when language learning is considered, these have diminished influence in
the global age, where the concept of language as a means of communication is more common. As Yuca (2018) states,
recently, the importance of vocabulary has grown, and the number of vocabulary studies is gradually increasing with
many novel approaches, methods, and strategies being developed. Virtual reality (VR), for one is a medium that may be
used for teaching vocabulary. With VR’s increasing accessibility, a new field of research has emerged in language
education, named virtual reality assisted language learning (VRALL) (Berns & Reyes-Sanchez, 2021). Among many
benefits VR yield for education, more retention and active participation are the main focuses of this research, which
would hold more importance in primary school language teaching classes since the pupils have yet to learn their L1 but
started learning EFL (Schmitt, 2000). Therefore, the aim of the study is to teach vocabulary with VRALL in primary
school English lessons and reveal the effect thereof on student achievement and student engagement in language when
compared to a traditional teaching setting.

The Role of Vocabulary in Language Teaching

Elaborating the importance of vocabulary in the language is necessary for understanding the importance of the study.
One of the most important aspects of language learning is vocabulary, but despite this, researchers in the field did not
adequately address teaching vocabulary until the late 1980s, neglecting it in fact (Meara, 1980; Olmez-Caglar & Saka,
2020; Yuca, 2018). Instead, methods such as grammar and rule teaching, which are repetitive and cannot adapt to the
competencies of the modern age, were given more importance. However, as Wilkins (1987, p. 135), one of the famous
applied linguists, put it, “without grammar very little can be conveyed, without vocabulary nothing can be conveyed”
[italics added]. Therefore, it can be deduced that students’ abilities in four basic language skills are closely related to
their vocabulary levels. Briefly, vocabulary constitutes the main factor of language proficiency, so meaningful
communication cannot be established without a certain level of vocabulary knowledge, and the desired meaning cannot
be conveyed (Ghazal, 2007; Schmitt, 2010). So, as McCarthy (1990) stated, no matter how proficient language learners
are in grammar or pronunciation, if they do not have adequate vocabulary, it is almost impossible for them to express
themselves.

As for teaching vocabulary, no strategy such as memorizing isolated words one by one should come to mind.
Teaching vocabulary without context would be both inaccurate and incomplete because the concept of vocabulary
includes word groups as well as isolated words, and the more they are learned in an authentic context, close to real life,
and in a situational manner, the more permanent their retention is (Pan & Xu, 2011). Suggested contexts and activities
such as videos, games, and music in the current primary school English curriculum also support these statements
(Turkish Ministry of National Education [MoNE], 2018).

So, what exactly does it mean to know a word or a phrase? This question, also asked by Sarigiil (2017), can be
answered in two ways. On the one hand, in order to fully know a vocabulary item, it is necessary to have a grasp of all
its literal, term, side, and metaphoric meanings, know its oral and written forms, be able to break the words into parts,
understand its structure, use the word properly, know its relation to other words, and lastly know the frequency of that
item in the language (Richards, 1976). Although it may seem like a lengthy list, as the language learners are exposed to
a vocabulary item and use it, they subconsciously begin to decode it, establish the necessary connections, and fulfill all
these knowledge requirements in return. On the other hand, there are the statements of Nation (1990, 2001), according
to whom, vocabulary is categorized into receptive and productive vocabulary. Receptive vocabulary is the type of
information that the study is closely interested in and expresses the ability to understand the word when heard or seen,
whereas the productive type is the one required to produce words while writing and speaking. The receptive one is
usually wider than the productive one (Sargiil, 2017).

Virtual Reality and Its Place in Education

Although the exact origins of the VR technology are still being debated, this technology in its modern sense can be
traced back to the 1950s. The device developed by cinematographer Morton L. Heilig under the name of Sensorama in
1957 and patented five years later can be considered the first prototype of VR technology (Brockwell, 2016). This
development sparked an idea of how people could change how they interact with computers, which made the rise of VR
technology possible. Towards the end of the 20th century, this innovative technology, which had been developed and
improved, was used in space exploration, the medical field, and military studies (The Board of Trustees of the University
of Illinois, 1995). Later, virtual reality as a term was popularized in the late 1980s by a computer scientist, Jaron Lanier,
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who is one of the leading contemporary researchers in the field. Thanks to this and many other contributions to the body
of VR research by him, Lanier is considered the founding father of the field of virtual reality (Firth, 2013).

Additionally, it is necessary to put the terminology in place as there are many different terms related to reality
technologies. The first of these is virtual reality (VR), which is also the subject of the current study. The gradual
development of VR is followed by the birth of augmented reality (AR). Although the terms AR and VR are often used
together, the difference between them is that while VR creates a completely different reality, AR combines the lived
reality with virtual objects and builds upon it (Hecht, 2016; Zhan et al., 2018). Another term is mixed reality (MR),
which can be characterized as an enhanced version of AR's virtual content (He et al., 2018). Finally, there is the general
term, extended reality (XR), which covers all the reality technologies given in the literature (Daugherty, 2018).

VR’s getting a place in education is an occurrence much closer to today. At the beginning of the 2010s, VR
technology began to appeal to the general user as VR devices became smaller and more available in the general market,
decreased in prices due to the cheaper cost of manufacturing, and similar other reasons, which in turn made its way to
education (LSU Online, 2020). Thanks to this technology, which is sophisticated yet accessible and getting cheaper, a
different learning path has emerged for students and has provided multiple benefits in education compared to
conventional teaching. According to LSU Online (2020), some of these benefits are listed as but are not limited to (i)
better perception of space, (ii) realistic learning experiences, (iii) learning by doing, (iv) emotional reaction and
retention, (v) improvement in creativity, (vi) visual learning. Each cited benefit is closely related to the Turkish Ministry
of National Education’s primary school curriculum and the instructional principles mentioned there (MoNE, 2018). VR,
as the name suggests, provides the user with a virtual reality thanks to various utilities and hardware, which is in line
with the necessity of real-life experiences to ensure the permanence of learning (Takkac-Tulgar, 2019).

The use of VR in language teaching is also a new occurrence, but the benefits, especially in the context of
vocabulary and language skills teaching, demonstrate the importance of VR and other related technologies. As reported
by Schmitt (2000), vocabulary learning in students turns into practice with more active participation, and retention in
learning increases thanks to reality technologies. In addition, as predicted in this present study, students feel more
motivated while receiving a more participatory education in this way (Demir & Ozdemir, 2019). So, language teaching
is not an exception to the use of reality technologies and is enriched with the use thereof (Erbas & Atherton, 2020).

To grasp the importance of the current study, it is necessary to take a look at similar studies on VR as well. In a
survey conducted by Dolgunsoz et al. (2018) for the study titled “The effect of VR technology on writing performance
in English as a Foreign Language”, listening (62.85%) and speaking skills (22.85%) took the first two places, but no
participant voted in favor of vocabulary on the question for which language skill VR could be used in teaching. However,
listening and speaking skills are closely related to vocabulary. Language learners whose vocabulary is not adequate can
neither express themselves well nor fully understand what the other person is saying, no matter how well their grammar,
accent, or pronunciation is. On the other hand, the participants mostly described the positive aspects of the VR
experience as a “realistic environment” (42.3%) and a “feeling of participation” (38.5%). Similarly, in a study aiming
to measure student attitudes towards VRALL, Kaplan-Rakowski and Wojdynski (2018) reported that 82% of the
participants wanted to learn foreign languages with VR technology. In the question as to whether they agreed with the
statement that VR technology is “the future of education”, a majority of 59% justified their views by stating that they
agreed. Regarding the question of whether there is a positive aspect in terms of language teaching, 91% of the
participants gave positive answers.

Educational Psychological Grounds

When associated with the study, the fact that the VR integration provides the student with a vocabulary learning
environment close to real life and in an authentic context through various programs, software, and interactive activities
indicates that VRALL offers activities for the receptive vocabulary type. However, it should not be forgotten that the
vocabulary and language structures presented to children in these activities will be conducted within the framework of
Krashen's (1977) monitoring model. Of the five hypotheses put forward by Krashen in the model, the input hypothesis
and the affective filter hypothesis are closely related to the study. The input hypothesis argues that learners should be
given language inputs that are slightly higher than their current level within the zone of proximal development. As for
the affective filter hypothesis, it is seen that this filter is a psychological barrier in language learning or acquisition,
which occurs due to the learner's negative emotions. To this end, even a simple emotion such as anxiety, doubting one's
own efficacy, or even boredom negatively affects the language acquisition or learning process (Krashen, 1977; Lin,
2008). Accordingly, there is an inverse proportion between the effectiveness of the filter and the learning, so the lower
the filter gets, the more effective the learning or acquisition is.
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There is another important theoretical framework that should be considered while presenting any material to
students, which is cognitive load. In psychology, cognitive load is considered as the whole of the needs imposed on the
individual to perform a certain task (Moreno & Park, 2010). Cognitive load has features that overlap with Kantowitz's
(1987) mental load theory, which includes the number, shape, and difficulty of tasks, effort required to perform them,
and success criteria as well as many factors that can be characterized as subjective experiences such as motivation,
competence, skill, training, timing, anxiety, and situational factors. Relatedly, as Moreno and Park highlight, it can be
stated that the implication of the cognitive load theory is that the target-related characteristics of the task requested by
the learner directly influence the learner's mental load and indirectly the process of learning.

Finally, on the educational psychological grounds, there is the multimedia learning theory with its principles. In
the shortest and most concise way, the concept of multimedia learning can be defined as learning with the help of words
and images, and the concept of multimedia teaching can be defined as the presentation of materials containing both
words and images to support learning (Mayer, 2009). Then, in conjunction with the study, vocabulary teaching with VR
glasses, which are used to present visually rich materials, can be related to the multimedia learning and teaching process.
In this process, preparing materials by following the twelve multimedia learning principles put forward by Mayer
produces effective results (Mutlu-Bayraktar et al., 2019). They constitute the principles of cohesion, signaling,
redundancy, spatial proximity, temporal proximity, division, pre-education, form, multimedia, individualization, sound
and visual. The most relevant to the current work are the principles of signaling, spatial proximity, pre-education, and
multimedia. First, the signaling principle argues that learning is better accomplished by emphasizing the essential
element in the core material. Secondly, spatial proximity states that the proximity of the words and images to be taught
makes learning more effective. Third, the pre-education principle states that knowing the names and characteristics of
the main elements of the course before the multimedia course will increase the effectiveness of learning. Finally, the
multimedia principle states that materials rich in graphics and narratives provide better learning, rather than materials
containing only words. The fact that most of these principles related to the study are inherent in VR technology on a
theoretical basis can be presented as a positive educational feature of it.

Method

The study was conducted as a pretest-posttest control group research from true experimental designs, and quantitative
data were obtained by observation and testing. Although the pretest-posttest control group design is used in behavioral
research (Dimitrov & Rumrill, 2003), it is also possible to frequently encounter this design in the fields of social
sciences, education, and language teaching (e.g., Bardake1, 2011; K&k & Conbay, 2011; Ozerbas & Kili¢, 2017; Saygin
& Karakasg, 2021).

The aim of the current research was to examine the effectiveness of VR technology by integrating it into
vocabulary teaching in English lessons. The basis for the examination is the effect of this general purpose on vocabulary
learning and improving engagement in language teaching. The measured point was the significant difference between
the two groups and amongst the individual groups in pretest-posttest pairs if any.

Research and publication ethics were followed. For this research, the ethical approval was obtained from the
Graduate School of Education Scientific Research Ethics Committee of Canakkale Onsekiz Mart University (Date: 23
December 2021, Number: 22/40). Prior to the study, written informed consent forms were obtained from the
parents/guardians of all participants as they were not of full legal age to consent by themselves.

Research Question and Hypotheses
e RQ;: What is the effect of the integration of virtual reality technology into vocabulary teaching in primary
school English lessons compared to current education, on vocabulary learning and developing a positive
engagement in language?

Three hypotheses have been proposed in connection with the research question.

e Hjy: There will be no positive significant development in students' English vocabulary levels and engagement
in learning English.

e Hj: There will be a positive significant development in students' English vocabulary levels and engagement in
learning English.

e Hj: Although there will be no significant difference in students' English vocabulary levels, there will be a
positive and meaningful development in their engagement levels.
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Sample of the Study

The population of the study consists of six public primary schools located in the central district of Canakkale province
in Tiirkiye, and the sample consists of 2"-grade students. The sample of the study includes 27 control group students
(14 boys & 13 girls) and 27 experimental group students (15 boys & 12 girls) participants in the 2021-2022 academic
year, who took English lessons. A total of 54 students (29 boys & 25 girls) in total participated to this study. The sample
was chosen by randomly assigning participants, stated by Cohen et al. (2007) as a feature of true experimental designs.
Consent forms were presented to both students and their parents for ethical reasons in the study.

Data Collection and Analysis

Observation forms are one of the most widely used data collection instruments, which can be used to determine the
opinions and thoughts of the participants of a study on the research topic and to gather them in a certain order in a brief
time (Ocak, 2019). In this study, the observation form was used to measure the engagement levels of the sample students
in language learning both in the pre-test and post-test. In addition, to measure students' knowledge of vocabulary in the
pre-test, post-test and delayed post-test, a multiple-choice test was used to collect quantitative data (e.g., McMillan &
Schumacher, 2001). In accordance with the developmental levels of the students, which is the basis for the assessment
in test evaluation, the measurement was made with visual clues as in the vocabulary cards prepared by Cesur (2020).
During the data collection process, the lessons were taught by the English teachers of the sample group, and the
researcher was in the classroom as an observer.

In the analysis of the data, the t-test, one of the parametric tests, was used for the data showing normal
distribution, whereas the Wilcoxon Sign test was used for abnormally distributed data pairs. The #-test, which depends
on the ¢ distribution, is used to determine the significance of a sample mean or to find out whether the difference between
the means of two samples is significant (Boyraz, 2019). In the current study, pre-test and post-test scores of the control
and experimental groups were examined with SPSS Software, both with the Mann-Whitney U test to find the significant
difference between the experimental and control groups, and with the paired-samples z-test and Wilcoxon Sign test to
find the statistical difference, if any, within the groups. According to McCormick et al. (2015), the Mann-Whitney U
test measures the influence of the mean of the two groups by a continuous dependent variable, whereas the paired
samples 7-test assesses the statistical difference between the means measured in two different conditions, such as pre-
test and post-test, and Wilcoxon Sign test is the nonparametric equivalent of the paired samples #-test, used for
abnormally distributed data.

Findings and Discussion

According to the skewness and kurtosis values presented in Table 1, the normality distributions, if the +1 interval, which
is the interval of skewness and kurtosis values specified by Hair et al. (2019), is accepted as a normal distribution, the
pre-test, post-test and pre-observation data of the experimental group and the delayed post-test, pre-observation and
post-observation data of the control group show normal distribution. While the analysis of these data was done with the
t-test, the delayed post-test and post-observation data of the experimental group and the pre-test and post-test data of the
control group did not show normal distribution, so the analyses were conducted with non-parametric tests.

Table 1. Normality Distributions of the Data

Skewness Kurtosis
Group Data Value Standard Error Value Standard Error
Experimental Pre-test -0.77 0.45 -0.22 0.87
Post-test -0.78 0.45 -0.78 0.87
Delayed post-test -1.62 0.45 1.88 0.87
Pre-observation -0.94 0.45 0.89 0.87
Post-observation -1.32 0.45 0.99 0.87
Control Pre-test -1.11 0.45 0.05 0.87
Post-test -1.05 0.45 0.09 0.87
Delayed post-test -0.90 0.45 -0.55 0.87
Pre-observation -0.67 0.45 0.01 0.87
Post-observation -0.61 0.45 -0.18 0.87

The first point examined was the statistical differences in the pairs of pre-test and post-test, pre-test and delayed
post-test, and pre-observation and post-observation within the groups. According to the results of the t-test given in
Table 2 and the Wilcoxon Sign test given in Table 3, a positive significant difference was observed in the engagement
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levels of students in language learning in both groups. However, there was a significant difference only in the control
group in terms of vocabulary levels, which was only found in the pretest-posttest pair but not in the pre-test and delayed
post-test pair. The reason why the experimental group showed no statistical difference in the pre-test — post-test pair,
but the control group showed a statistical difference might be due to the fact that the control group participants had the
opportunity to watch and repeat their peers’ actions and sayings while watching the video material together, whereas
the VR users saw the instructional material individually and had no other exposure.

Table 2. Paired Samples t-test Results of the Normally Distributed Data

Group Pairs n M SD t df p

Experimental Pre-test — post-test 27  -023 6.82 -0.18 26 .86

Control Pre-observation — post-observation 27 481 843 -3.00 26 0r*
*p <.05

Table 3. Wilcoxon Sign Test Results of the Abnormally Distributed Data

Experimental Group Control Group
Pairs n Y4 p n 4 p
Pre-test — post-test - - - 27 -2.32 .02*
Pre-test — delayed post-test 27 -0.90 93 27 -0.71 47
Pre-observation — post-observation 27 -3.83 0** - - -

*p <.05, ¥*p <.001

Tablo 4. Comparison of the Groups with Mann-Whitney U Test

Experimental Group Control Group
Data n MR SR n MR SR U Y4 p
Post-test 27 2790 75350 27  27.10 731.50  353.50 -0.20 .85
Delayed post-test 27 30.00 810.00 27  25.00 675.00  297.00 -1.19 23
Post-observation 27 3240  874.00 27  22.60 611.00  233.00 -2.29 .02%*

*p <.05

The inference here is that VR technology helps develop a positive engagement level in language learning and
brings a difference to the lesson for students (Dolgunsoz et al., 2018). The fact that VR lowered the affective filter by
getting the student away from stress and in a world full of elements that children love, such as music and cartoon
characters, improved their engagement levels more compared to the control group (Krashen, 1977). This statement is
backed by the post-observation p value (= .02) obtained in Table 4. The motivation factor also comes into play here. As
Takkag-Tulgar (2019) stated, the fact that reality technologies appeal to students' multiple senses and support individual
learning with their role in exploring language and interacting with the material can contribute to a significant increase
in children's motivation levels. In addition, it is a plus that Mayer's (2009) multimedia principles were also considered.

Based on the findings, it can be suggested that VR technology helps foster a positive engagement level in
language and language learning. This inference is closely related to the primary school English lesson goals and
achievements because one of the main goals for young learners is to make them enjoy the process of learning a foreign
language (MoNE, 2018). On the other hand, although the observation was that VR was effective in developing positive
engagement, the integration thereof did not make a significant difference in children's vocabulary levels as seen in Table
4. Contrary to this situation, the control group consisting of students watching the video without VR glasses in the
normal lesson setting showed a significant difference in the pre-test and post-test pair, but this difference was not
observed in the delayed post-test and the Mann-Whitney U test used to calculate the difference between the groups (see
Table 3 and 4). One of the reasons might be that the control group students were exposed to learning materials in an
accustomed manner and, in relation, their affective filters were lower (Krashen, 1977; Mayer, 2009). In addition, the
fact that they watched the video as a group, unlike the experimental group, before the immediate post-test was
administered, must have contributed to better retention in the short-term memory of the control group students as it was
observed that the children listened to and repeated the actions and discourses of their friends during the video. However,
the experimental group students, who were the subjects of the VR application, were limited to their learning levels and
cognitive loads as they performed individual learning. Furthermore, considering that the students in the experimental
group, whose readiness levels were observed to be low for this technology, may have been exposed to cognitive overload
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in this direction, the reason for not finding a statistically significant difference in vocabulary levels can be explained
(Moreno & Park, 2010).

Limitations and Recommendations

As in every study, the current study also had limitations that would affect the findings. The first of these was to select
participants in a balanced way in terms of language level and engagement in language learning. The researcher had
emphasized that he wanted the groups to be in proximity in terms of levels to each other and consist of participants from
all language levels, leaving the choice of participants to the classroom English teachers. However, due to the nature of
the random participant choosing the design, a well-balanced distribution could not be achieved. As a second constraint,
there was the fact that the students had already grown up with technology as digital natives, and therefore teaching with
VR technology may not have brought much innovation compared to the traditional methods for them. Another limitation
was the low readiness level of the students; in other words, most of them had no previous experience with VR. Finally,
the fact that the study was conducted with a small group of participants also affected the data distribution and findings.

Regarding all these limitations, three steps can be taken in similar future research to fetch better results. The
first step may be to create a large-scale participant framework, if possible, and keep the number of cases higher. The
second step would be to create a detailed portfolio of the participants to be selected and avoid the random assignment
design so that both the experimental and control groups will have more balanced participants in terms of language and
engagement levels. The ultimate step, then, would be to familiarize the participant students with VR with a pilot study,
thereby minimizing their affective filters and increasing their readiness levels. In this way, it would be possible to reach
more reliable findings.

Conclusion

The main topic of the current study was virtual reality technology and vocabulary teaching. The main element of the
research was to examine the effect of this technology on the vocabulary levels of the participating students and their
engagement levels in language learning by providing the integration of VR technology into the teaching of vocabulary
at the 2"-grade level of primary school. To this end, two important findings were reached, the first one of which is that
there is no significant difference in the vocabulary levels of children with the use of VR technology in English lessons.
The second important finding is that VR has a significant difference in developing more positive student engagement
levels in language learning compared to the lessons taught with conventional instructional methods. In line with all
these, the general conclusion reached in the study supports H, because although there is no significant difference in the
level of English vocabulary of the students, there has been a positive significant development in their engagement levels
in learning English. Limitations of the study in addition to the participants’ cognitive load, readiness levels, and the fact
that the sample consisted of a small-aged group had an impact on this conclusion. On the other hand, it can be inferred
that technology may not always be a better alternative compared to current methods that are simply fine as they are, and
individual differences should also be considered.

It is hoped that the results obtained will provide an idea to the educational stakeholders who want to use reality
technologies in teaching. Considering the inferences, a few implications can be made for school administrators, teachers,
and program developers. First, if school administrators and teachers want to invest in technology such as VR and make
it widely used in their schools, they should consider that VR only serves to develop positive engagement levels according
to the results of this study. If desired to achieve the opposite and increase the student’s language levels, the
recommendation would be to eliminate the limitations of this study, to conduct more diverse and various levels of
research, and to retest the effectiveness of VR with pilot applications in cooperation with the program developers.
Program developers, on the other hand, need to determine the level of the general student population, make curriculum
arrangements that will provide readiness for VR, and contribute to the development of educational content in connection
with VR application developers.
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Oz

Makale Bilgisi

Bu calismada, smif Ogretmeni adaylarmin matematiksel modelleme yeterliklerinin,
Okulda Zaman probleminin ¢éziimii siirecinde incelenmesi amaglanmistir. Nitel arastirma
yontemlerinden durum c¢aligmasi, arastirmanin deseni olarak belirlenmistir. Akdeniz
bolgesindeki bir devlet iiniversitesinin, 2020-2021 giiz doneminde smif 6gretmenligi
programinin tg¢ilincii sinifinda 6grenim gormekte olan otuz dort (34) tglinci sinif, smif
Ogretmeni aday1 arastirmanin katilimcilarini olugturmaktadir. Sinif 6gretmeni adaylarinin
matematiksel model olusturma siirecindeki modelleme yeterliklerini ortaya ¢ikarmak igin
Okulda Zaman (Maall & Mischo, 2011) isimli modelleme problemi kullanilmistir. Sinif
Ogretmeni adaylarinin yazili ¢oziim siireci kagitlari, betimsel analiz yOntemiyle
¢Oziimlenmistir. Arastirma sonucunda smf Ogretmeni adaylarinin  matematiksel
modelleme yeterliklerini yerine getirmede zorlandiklar1 belirlenmistir. Ozellikle
modelleme siirecinin basamaklarindan problemi anlama, degiskenleri se¢cme ve
varsayimlari kurma, ¢oziimleri yorumlama ve modeli dogrulama basamaklarinda yetersiz
kaldiklar1 ortaya ¢ikmustir. Ogretmen adaylarmnin ¢ogunlukla dogrudan problemi ¢ézme
egiliminde olduklar1 goriilmiistiir. Bu giicliiklerin iistesinden gelebilmek i¢in &gretmen
adaylarinin matematiksel modelleme problemleri ve model olusturma etkinlikleri ile
calisabilecekleri ve deneyim kazanabilecekleri siif ortamlarinin olusturulmasi Oneri
olarak sunulabilir.

Anahtar Kelimeler:
Matematiksel modelleme,
matematiksel modelleme
problemi, matematiksel
modelleme yeterligi, stnif
ogretmeni, ilkokul donemi

Makale Gecmisi:

Gelis: 17 Agustos 2022
Diizeltme: 13 Ekim 2022
Kabul: 24 Ekim 2022

Makale Tiirii: Arastirma
Makalesi

Mathematical Modelling Competencies of Pre-Service Primary School Teachers: The Time at School

Abstract

Article Info

In this study, it is aimed to examine the mathematical modelling competencies of pre-
service primary school teachers in the process of solving the “Time at School” problem.
Case study, one of the qualitative research methods, was determined as the design of the
research. Thirty-four (34) third-year pre-service primary school teachers’ who are
studying in the third year of the primary school teachers’ program in the 2020-2021 fall
semester of a state university in the Mediterranean region constitute the participants of the
research. The modelling problem named Time at School was used to reveal the modelling
competencies of pre-service primary school teachers’ in the process of creating a
mathematical model. Written solution process papers of pre-service primary school
teachers’ were analysed by descriptive analysis method. As a result of the research, it has
been revealed that they are inadequate especially in the steps of the modelling process,
understanding the problem, selecting the variables and establishing assumptions,
interpreting the solutions and validating the model. It has been observed that pre-service
teachers mostly tend to solve the problem directly. In order to overcome these difficulties,
it can be suggested to create classroom environments where pre-service teachers can work
and gain experience with mathematical modelling problems and model building activities.
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Extended Summary

Introduction

Researchers, professional organizations and mathematics education standards emphasize the necessity and importance
of mathematical modelling, especially in the early school years (Asempapa, 2015; Blum & Borromeo Ferri, 2009;
Gainsburg, 2008; Lesh & Doerr 2003; National Council of Teachers of Mathematics [NCTM], 2000). In this direction,
when the primary school mathematics curriculum is examined, it is expected that the students in this period will be
able to establish the relationship between mathematics and real life and to be able to solve mathematical concepts and
skills by using them in real life problem situations. However, as a result of studies conducted with primary school
students, it has been determined that students have difficulties in understanding the problem, simplifying, interpreting,
verifying and presenting the problem and in their competencies (Sahin, 2014, 2019; Sahin & Eraslan, 2016, 2017; Ulu,
2017). In this direction, primary school teachers, and therefore pre-service primary school teachers, have a great duty
in integrating mathematical modelling, which is expressed as a critical part of mathematics education, into primary
school mathematics lessons and in helping primary school students gain mathematical modelling competence
(Asempapa, 2015; Carlson et al, 2016; Suh et al., 2017). However, in some studies, it is emphasized that teachers and
pre-service teachers do not include modelling activities in their classes, they do not have awareness of mathematical
modelling and model building activities, their modelling experience and field knowledge are not sufficient, and there
are few examples of modelling in the literature (Blum, 2002; Deniz & Akgiin, 2017; Frejd, 2012; Liljedahl et al.,
2007; Pilten et al., 2016; Siller & Kuntze, 2011; Tekin Dede & Yilmaz, 2013; Thomas & Hart, 2010; Yu & Chang,
2011). However, in studies conducted with classroom teachers and prospective teachers, it was determined that the
mathematical modelling competencies and skills of teachers and prospective teachers were not sufficient (Korkmaz,
2010; Pilten et al, 2016; Yanbiyik, 2016). For this reason, the necessity of gaining mathematical modelling proficiency
in the undergraduate period to the prospective teachers, who are accepted as the teachers of the future, emerges.
However, before gaining modelling competencies to pre-service teachers, it is necessary to know what level of
mathematical modelling competencies they have (Duran et al., 2016). As a result of the mathematical modelling
practices and activities carried out with the pre-service classroom teachers, the pre-service teachers will have seen
their deficiencies in mathematical modelling and will have gained awareness. In addition, pre-service primary school
teachers will be able to take the necessary precautions regarding the application process by being aware of the possible
problems and situations that their students may experience in mathematical modelling activities. Accordingly, in this
study, it is aimed to examine the mathematical modelling competencies of pre-service primary school teachers in the
process of solving the “Time at School” problem.

Method

Case study, one of the qualitative research methods, was determined as the design of the research. Thirty-four (34)
third-year pre-service primary school teachers’ who are studying in the third year of the primary school teachers’
program in the 2020-2021 fall semester of a state university in the Mediterranean region constitute the participants of
the research. The modelling problem named Time at School was used to reveal the modelling competencies of pre-
service primary school teachers’ in the process of creating a mathematical model. Theoretical information on
mathematical modelling for three weeks was given to the pre-service primary school teachers in the Teaching of
Mathematics I course. Within the scope of these theoretical courses, mathematical model and modelling definitions,
mathematical modelling perspectives, and characteristics of model building activities were explained and then model
building activities were examined. The aim here is to raise the awareness of pre-service teachers about mathematical
modelling instead of providing mathematical modelling training. After the three-week process was completed, the
implementation process was carried out. The “Time at School” problem was given to the pre-service primary school
teachers individually as a form and they were asked to solve it in writing. Written solution process papers of pre-
service primary school teachers’ were analyzed by descriptive analysis method.

Results

It was determined that more than half of the pre-service primary school teachers did not show any approach towards
understanding the problem and did not try to express the problem in their own words. It was observed that the pre-
service primary school teachers mostly did not show any approach at the stage of choosing the variables and
establishing the assumptions, or they showed an appropriate approach to some extent. In the mathematization step, it
was seen that the majority of the pre-service teachers showed an appropriate approach to some extent. In the step of
realizing the mathematical solution, it was observed that the pre-service primary school teachers mostly did not show
any approach or they showed an appropriate approach to some extent. It was observed that more than half of the pre-
service primary school teachers showed an appropriate approach to some extent in the step of interpreting the
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solutions. It was observed that almost all of the pre-service teachers did not show any approach at the stage of
validating the model, and one pre-service teacher showed an appropriate approach to some extent.

Discussion and Conclusion

Pre-service teachers tended to switch directly to the world of mathematics and make operations. According to Blum
and Borromeo-Ferri (2009) and Haas et al. (2020), the opinion that since individuals have not experienced
mathematical modelling activities neither in the school environment nor out of school, they go directly to the solution
process without understanding the problem situation and without thinking about the problem situation supports the
finding. In many studies with individuals from different age groups, it is quite challenging to simplify the problem
situation, which is one of the first stages of the modelling cycle of individuals (Blum, 2015; Chan et al., 2012; Haines
& Crouch, 2007; MaaP, 2006; Sekerak, 2010) and It has been emphasized that individuals are afraid to make
assumptions suitable for the problem situation (Blum, 2015).
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Giris

Matematiksel modelleme, gercek yasam olgularimi temsil etmek, analiz etmek, tahminlerde bulunmak ya da farkli
temsil bi¢cimlerinde i¢ gorii saglamak i¢in matematigin kullanildig: bir siirectir (Bliss & Libertini, 2016). Matematiksel
modelleme problemleri; karsilastigi ger¢ek yasamdaki problem durumlarina gesitli ¢oziim yollar iiretebilen, {ist
biligsel, elestirel diisiinme ve matematiksel iletigim becerilerini gelistirebilen, analitik ve yaratict disiinebilen, nitel
veriyi nicel veriye doniistiirmek i¢cin matematiksel hesaplamalar yapabilen 6grencilerin yetistirilmesinde onlara ¢esitli
ve zengin firsatlar saglamaktadir (English, 2007; English & Watters, 2004, 2005; Watters, English & Mahoney, 2004).
Matematik i¢in ortak temel standartlari (Common Core State Standards for Mathematics [CCSSM]) “matematiksel
olarak yetkin ogrenciler, giinliik yasamda ve toplumda ortaya ¢ikan problemleri ¢ozmek icin bildikleri matematigi
uygulayabilirler.” vurgusunu yaparak matematiksel modelleme kullaniminin 6nemli oldugunu belirtmektedir
(CCSSM, 2010, s. 7). Bu dogrultuda ilkokul matematik dersi dgretim programi (Milli Egitim Bakanligi [MEB], 2018)
incelendiginde, bireylerin matematik okuryazarliklarmin gelisimine vurgu yapilarak, matematik ve gergcek yasam
iligkisi baglaminda bir 6gretim siirecinin gergeklestirilmesi gerektigi belirtilmistir. Ger¢ek yasam ve matematik
iligkisinin 6nem kazanmasi, 6gretme ve 6grenme siireclerinde matematiksel model ve modellemenin kullanilmasinda
onemli bir rol oynamaktadir (Garcia, Maass & Wake, 2010; Lesh, Hamilton & Kaput, 2007; Maaf3, 2006; Niss, Blum
& Galbraith, 2007). Bu baglamda 6grencilerde matematik ve gergek yasam iligkisine yonelik becerilerin gelistirilmesi
icin matematiksel modelleme siire¢lerine, ilkokul doneminden itibaren yer verilmesinin 6nemi ortaya ¢ikmaktadir
(English & Watters, 2004; Sahin & Eraslan, 2017, 2018; Watters vd., 2004).

Arastirmacilar, meslek oOrgiitleri ve matematik egitimi standartlar, oOzellikle erken okul yillarinda
matematiksel modellemenin gerekliligini ve dnemini vurgulamaktadirlar (Asempapa, 2015; Blum & Borromeo Ferri,
2009; Gainsburg, 2008; Lesh & Doerr 2003; National Council of Teachers of Mathematics [NCTM], 2000). Bu
dogrultuda ilkokul matematik dersi 6gretim programi (MEB, 2018) incelendiginde, bu donemdeki 6grencilerden,
matematik ve gergek yasam iligkisini kurabilmesi ve matematiksel kavram ve becerilerini ger¢ek yasamda karsilastigi
problem durumlarinda kullanarak c¢ozebilmesi beklenmektedir. Ancak ilkokul dénemi Ogrencileriyle yapilan
calismalar sonucunda, &grencilerin problemi anlama, problemi sadelestirme, yorumlama, dogrulama ve sunma
stireglerinde ve yeterliklerinde giicliikler yasadiklart belirlenmistir (Sahin, 2014, 2019; Sahin & Eraslan, 2016, 2017;
Uly, 2017). Bu dogrultuda matematik egitiminin kritik bir pargasi olarak ifade edilen matematiksel modellemenin,
ilkokul matematik dersine entegre edilmesinde ve ilkokul doénemindeki Ogrencilerin matematiksel modelleme
yeterliligi kazanmasinda smif 6gretmenlerine dolayisiyla smif 6gretmeni adaylarina biiyiik gorevler diismektedir
(Asempapa, 2015; Carlson, Wickstrom, Burroughs & Fulton, 2016; Suh, Matson & Seshaiyer, 2017). Ancak yapilan
baz1 caligmalarda 6gretmenlerin ve Ogretmen adaylarimin derslerinde modelleme etkinliklerine yer vermedikleri,
matematiksel modelleme ve model olusturma etkinliklerine dair farkindaliklarinin olmadigi, modelleme
deneyimlerinin ve alan bilgilerinin yeterli olmadig1 ve literatiirde modellemeye dair 6rneklerin azligina vurgu
yapilmaktadir (Blum, 2002; Deniz & Akgiin, 2017; Frejd, 2012; Liljedahl, Chernoff & Zazkis, 2007; Pilten, Serin &
Isik, 2016; Siller & Kuntze, 2011; Tekin Dede & Yilmaz, 2013; Thomas & Hart, 2010; Yu & Chang, 2011). Bununla
birlikte sinif 6gretmeni ve adaylariyla yapilan caligmalarda ise 6gretmenlerin ve 6gretmen adaylarinin matematiksel
modelleme yeterlik ve becerilerinin, yeterli diizeyde olmadigi belirlenmistir (Korkmaz, 2010; Pilten vd., 2016;
Yanbiyik, 2016). Bu nedenle gelecegin Ogretmenleri kabul edilen Ogretmen adaylarina, lisans doneminde
matematiksel modelleme yeterliliginin kazandirilmasinin gerekliligi ortaya ¢ikmaktadir. Ancak dgretmen adaylarina
modelleme yeterlikleri kazandirilmadan 6nce onlarin matematiksel modelleme yeterliliklerine ne diizeyde sahip
olduklarinin bilinmesi gerekmektedir (Duran, Doruk & Kaplan, 2016). Sinif 6gretmeni adaylariyla gergeklestirilen
matematiksel modelleme uygulamalar1 ve etkinlikleri sonucunda, 6gretmen adaylari matematiksel modellemede eksik
olduklart durumlan gormiis ve farkindalik kazanmis olacaklardir. Ayrica smif 6gretmeni adaylari, matematiksel
modelleme etkinliklerinde 6grencilerinin yagayabilecekleri olasi problemlere ve durumlara yonelik farkindaliga sahip
olarak uygulama siirecine dair gerekli onlemleri alabileceklerdir. Bu dogrultuda bu g¢aligmada, sinif 6gretmeni
adaylarinin matematiksel modelleme yeterliklerinin, okulda zaman probleminin ¢6ziimii siirecinde incelenmesi
amaglanmistir. Bu amag¢ dogrultusunda asagidaki sorulara yanit aranmaistir:

1. Smif 6gretmeni adaylarinin matematikselsel modelleme siirecindeki modelleme yeterlikleri nasildir?
2. Smif 6gretmeni adaylarinin, matematiksel modelleme siirecinde karsilastiklar giicliikler nelerdir?

Kuramsal Cerceve

Matematiksel modelleme yeterligi, matematiksel modellerin olusturulmasinda ve arastirilmasinda yer alan siirecleri
gergeklestirebilme becerisini  ifade etmektedir (Niss vd., 2007). Matematiksel modelleme yeterliklerinin
belirlenebilmesi i¢in modelleme siirecinin dogru belirlenmesi ve tamimlanmasi gerekmektedir. Bu sebeple
matematiksel modelleme yeterliklerinin belirlenmesi ve tanimlanmasinda, matematiksel modelleme siirecini agiklayan
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modelleme dongiileri ele alinmaktadir (Blomhoj, 2011). Bu dogrultuda bu aragtirmanin temelini olusturan
matematiksel modelleme siireci, Borromeo Ferri (2006) ile Berry ve Houston’un (1995) ¢alismalarindan derlenerek
olusturulmustur. Bu dogrultuda ¢aligmada dikkate alinan modelleme siirecine ait basamaklar “problemi anlama”,
“degiskenleri segme ve varsayimlari kurma”, “matematiksellestirme”, “matematiksel ¢oOziimii gergeklestirme”,
“cozlimleri yorumlama” ve “modeli dogrulama” olmak {izere alt1 yeterlilik basamagindan olugmaktadir. Bu dogrultuda
bu caligmada, simif 6gretmeni adaylarinin matematiksel modelleme yeterlikleri bu basamaklara gore degerlendirilmis
ve bu siirecteki yeterlikleri belirlenmeye calisilmistir. Modelleme siirecine ait temel basamaklara iligkin bilgiler
asagida sunulmustur.

Problemi Anlama: Modelleme siirecinde ilk olarak problem durumu anlamlandirilmakta ve problem igin
gerekli veriler belirlenmektedir. Bir baska deyisle problem durumunda verilenler ve istenenler ortaya koyulmaktadir.

Degiskenleri Se¢me ve Varsayumlart Kurma: Gergek yasam durumundan matematiksel modele geciste,
problem durumunun ¢oziimii igin verilen ve istenenler belirlenmektedir. Bir baska deyisle matematiksellestirme
stirecinde model olusturabilmek icin degiskenler ortaya koyulmaktadir.

Matematiksellestirme: Bireyler sekiller, grafikler ve denklemler araciligiyla kendi gdsterimlerini olusturarak
matematiksel model/ler ortaya koymakta ve boylece matematiksellestirme siireci gergceklesmektedir. Bu basamak,
gergek diinyaya iligkin problem durumunu matematiksel diinyadaki karsiligina doniistirmeyi gerektirmektedir.
Bdylece genel ¢ozlim stratejisi belirlenmis olmaktadir.

Matematiksel Coziimii Gergeklestirme: Matematik diinyasindaki karsiligini belirledigimiz problemin yine
matematik diinyasinda ¢6ziimiinii yapmay1 ifade etmektedir. Bir bagka deyisle bireyler matematiksellestirme stirecinde
olusturduklart modellerin ¢ozliimiinii (aritmetik islemleri yapma, tablo okuma, vb. yollarla) gerceklestirmekte ve
matematiksel sonuglar elde etmektedirler.

Coziimleri Yorumlama: Bireyler elde ettikleri matematiksel sonuglardan, gercek yasam sonuglarina gecerek
yorumlama siirecini gergeklestirmektedirler. Bu siirecte elde edilen matematiksel sonuglar gercek yasam baglaminda
yorumlanmaktadir.

Modeli Dogrulama: Problemin ¢oziimil i¢in olusturulan matematiksel modelin dogrulanmasi siirecidir. Bir
baska deyisle gerceklestirilen tiim siire¢ kontrol edilerek, olusturulan modelin, problem durumunun ¢6ziimii igin
uygunlugu sorgulanmaktadir.

Yontem

Nitel arastirma yontemlerinden durum galigmasi, arasgtirmanin deseni olarak belirlenmistir. Durum galigmalarinda
aciklayici bir soruya (Bir seyler nasil veya neden oldu?) ya da betimleyici bir soruya (Ne oluyor veya ne oldu?) yanit
aranmaktadir (Yin, 2017). Bu arastirmada sinif 6gretmeni adaylarinin matematiksel modelleme yeterliklerinin ve bu
stiregte karsilagtiklan gligliiklerin belirlenmesine yanit arandig i¢in durum g¢aligmasi tercih edilmistir.

Arastirma ve yaym etigine uyulmustur. Bu arastirma i¢in Cukurova Universitesi Sosyal ve Beseri Bilimler
Alaninda Bilimsel Arastirma ve Yayin Etigi Kurulu’ndan etik onay alinmigtir (Tarih: 31.05.2022, Say1: 8).

Calisma Grubu

Akdeniz bolgesindeki bir devlet iiniversitesinin, 2020-2021 giiz déneminde siif 6gretmenligi programimin iigiincii
sinifinda 6grenim gormekte olan otuz dort (34) {iglincli sinif, sinif 6gretmeni adayir arastirmanin katilimcilarini
olusturmaktadir. Arastirmada amagli Ornekleme yoOntemlerinden Olgiit 6rnekleme yontemi kullanilmigtir. Bu
orneklemede Olgiitler, arastirmaci tarafindan olusturulabilir ya da daha oOnceden hazirlanmis bir Olgiit listesi
kullanilabilir (Yamane, 2001). Arastirmada katilimcilarin siif 6gretmenligi programina devam eden igiincii sinmif
ogrencileri olmasi dlgiit olarak alimmistir. Ogretmen adaylarinin iigiincii sinif secilme nedeni, bu smiftaki dgretmen
adaylarinin matematik 6gretimi dersini simif 6gretmenligi programimin besinci yariyilinda (ii¢iincii siifin ilk donemi)
almalaridir. Son olarak arastirmaya katilan 6gretmen adaylarinm isimleri gizlenmis ve kendilerine SOA1, SOA2, ...
SOA34 seklinde sembolik isimler verilmistir.

Veri Toplama Araclan

Arastirmada siif 6gretmeni adaylarinin matematiksel model olusturma siirecindeki modelleme yeterliklerini ortaya
cikarmak icin Okulda Zaman (Maall & Mischo’dan (2011) uyarlayan Bukova Giizel, Tekin Dede, Hidiroglu, Kula
Unver & Ozaltun Celik, 2018, s. 146) isimli matematiksel modelleme problemi kullamlmistir. Bu dogrultuda
arastirmanin veri toplama aracini, 6gretmen adaylarmin bireysel olarak ¢ozdiikleri Okulda Zaman probleminin yazil
¢ozlim kagitlar olugturmaktadir. Problemde Deniz’in okulda ¢ok fazla zaman gegirdigi ve bundan dolay1 yilin ¢ogunu
okulda geg¢irdigi diisiincesi bulunmaktadir. Bu dogrultuda problem 6gretmen adaylarindan, Deniz’in yilin ¢ogunu
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okulda m1 yoksa okul disinda m1 gecirdigini belirlemeleri istenmektedir. Okulda Zaman problemi, sinif dgretmeni
adaylarinin varsayim ve tahminlerde bulunmasina, agik uclu olmasma, yorumlama ve degerlendirme yapmasina,
gergek yasamla iligkili olmasima ve farkli matematiksel modeller olusturulabilmesine imkan tanmidigi igin tercih
edilmistir.

Problemin anlasilirhgimi saglamak i¢in ilk olarak problem bir matematik egitimcisine okutulmus ve problemin
anlagilirhgma iliskin geri bildirimleri alinmistir. Ardindan problem dort simif Ogretmen adaymma ve ili¢ simf
Ogretmenine uygulanmistir. Geri bildirimler ve uygulamalar dogrultusunda Okulda Zaman probleminde gerekli
diizenlemeler yapilmis ve probleme son hali verilmistir (Bkz. Ek 1). Okulda Zaman probleminin olas1 farkli ¢6ziim
stireclerinin nasil olabilecegi Tarim ve Canbazoglu (2021) tarafindan detayl1 olarak agiklanmistir.

Verilerin Toplanmasi

Aragtirmacilar tarafindan smif dgretmeni adaylarma Matematik Ogretimi I dersinde, ii¢ haftalik matematiksel
modellemeye dair teorik bilgiler verilmistir. Bu teorik dersler kapsaminda, matematiksel model ve modelleme
tanimlar1, matematiksel modelleme perspektifleri, model olusturma etkinliklerinin 6zellikleri anlatilmis ve daha sonra
da model olusturma etkinlikleri incelenmistir. Buradaki amag, 6gretmen adaylarma matematiksel modelleme egitimi
vermek yerine matematiksel modellemeye dair farkindaliklarmin olusmasidir. Ug haftalik siire¢ tamamlandiktan sonra
uygulama siireci gerceklestirilmistir. Sinif 6gretmeni adaylarina bireysel olarak Okulda Zaman problemi bir form
olarak verilmis ve yazili olarak ¢6zmeleri istenmistir. Problem ¢6ziimii siirecinde zaman kisitlamasi yapilmamis ve her
bir 6grencinin sonuca ulagtigimi diislindiigii ana kadar onlara siire verilmistir. Okulda Zaman problemi, 6gretmen
adaylarina verildikten sonra “Problemi ¢ozerken diistindiigiiniiz tiim siiregleri yazmanizi istiyoruz. Sadece problemin
¢coziimii yerine ‘Neden bu sekilde diisiindiiniiz?’, Problemi ¢ézerken olusturdugunuz modeli nasil belirlediniz?,
Problemi anlamak icin neler yaptuimiz?’ gibi sorular: da diisiinerek Okulda Zaman problemini ¢ozmenizi istiyoruz.”
yonergeleri sOylenmistir. Bu ydnergelerin verilmesinin amaci, 0gretmen adaylarinin matematiksel modelleme
yeterliklerini daha anlamli bir sekilde ortaya koyabilmek ve daha net anlasilmasini saglayabilmektir.

Verilerin analizi

Sinif 6gretmeni adaylarinin yazili ¢6ziim siireci kagitlari, betimsel analiz yontemiyle ¢oziimlenmistir. Smif 6gretmeni
adaylarinin matematiksel modelleme siiregleri, Hidiroglu, Tekin Dede Kula ve Bukova Giizel (2014) tarafindan
Borromeo Ferri (2006) ile Berry ve Houston’a (1995) dayandirilarak derlenen dereceli puanlama anahtar1 kullanilarak
analiz edilmistir. Bu dogrultuda ¢alismada dikkate alinan modelleme siirecine ait basamaklar “problemi anlama”,
“degiskenleri se¢me ve varsayimlari kurma”, “matematiksellestirme”, “matematiksel ¢oziimii gerceklestirme”,
“coziimleri yorumlama” ve “modeli dogrulama” olmak iizere alti yeterlilik basamagindan olusmaktadir. Bu
basamaklarda sergilenen davramiglar1 degerlendirebilmek i¢in “hi¢ yaklasim sergilememe”, “bir ol¢iide uygun
yaklagim sergileme” ve “uygun yaklasim sergileme” li¢ boyutlu degerlendirme kriterleri kullanilmistir (Hidiroglu vd.,
2014). Bu kapsamda sinif 6gretmeni adaylarindan yazili olarak alinan ¢dziimler, belirlenen kategoriler ve yeterlikler
cercevesinde degerlendirilmistir. S6z konusu degerlendirmeler gergeklestirilirken, her bir boyutun varligi
aragtirmacilar tarafindan sorgulanmigtir. Arastirmacilar, farkli goriislere sahip olduklart ¢6ziim kagitlart iizerinde
goriis birligine varana kadar tartismuislardir. Dereceli puanlama anahtarina dair bilgiler, Tablo 1’de yer almaktadir.

Tablo 1. Dereceli Puanlama Anahtarina Dair Bilgiler (Hidiroglu vd., 2014)
Basamaklar Hi¢ Yaklasim Sergilememe Bir Olgiide Uygun
Yaklasim Sergileme
Kismen anlama ancak
anlamlandirmada bazi

Uygun Yaklasim Sergileme

Problemi tam olarak
anlamlandirma, verilen ve

Problemi Anlama Hi¢ anlamama ya da yanlig

anlama

hatalar1 barindirma

istenenleri belirleme

Degiskenleri Se¢me ve
Varsayimlar1 Kurma

Gerekli olan ve olmayan
degiskenleri belirlememe,
varsayimlarda bulunmama

Model i¢in gerekli olan ve
olmayan degiskenleri kismen
belirleme, yeterli
varsayimlarda bulunmama

Model igin gerekli olan ve
olmayan degiskenleri
belirleme, gercekei
varsayimlarda bulunma

Matematiksellestirme

Gerekli matematiksel
kavramlari ve sembolleri
belirleme, nasil
kullanilacaklarini kismen
aciklama

Problemi matematiksel olarak
aciklamama ya da yanlis
aciklama

Gerekli olan matematiksel
kavramlar1 ve sembolleri
belirleme, nasil
kullanilacaklarini tam olarak
aciklama

Matematiksel Coziimii
Gergceklestirme

Modeli yanlig ¢6zeme ya da
herhangi bir yaklasim
sergilememe

Modeli kismen ¢6zme, bazi
hatalar icerme ya da sonuca
ulagamama

Modeli tam olarak ¢6zme,
matematiksel hatalar
icermeme
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Coziimleri Yorumlama Coziimden matematiksel Coziimden matematiksel Coziimden matematiksel
sonuglar ¢ikarmama ya da sonuglar ¢ikarma ancak sonuglar ¢ikarma, bunlart
yanlis sonuglar ¢ikarma yeterli bir sekilde yorumlama ve gergek yasama
yorumlayamama uyarlama
Modeli Dogrulama Model/leri dogrulamama ya ~ Model/leri kismen dogrulama  Model/lerin dogrulugunu test
da yanlis dogrulama etme ve farkli durumlar i¢in

uygunlugunu gosterme

Arastirmanin gegerlik ve gilivenirligini saglamak amaciyla izlenen stratejiler; inandiricilik, aktarilabilirlik,
tutarlilik ve teyit edilebilirlik basliklar altinda agiklanmistir. Aragtirmada inandiriciligi saglamak icin aragtirmanin
gergeklestirildigi durum, katilimecilar ve temalar ayrintili bir bi¢cimde betimlenerek agiklanmigtir. Arastirmanin
aktarilabilirligini saglayabilmek amaciyla, 6gretmen adaylarinin gosterdikleri yeterlikler dogrultusunda yazili ¢6ziim
stireci kagitlarindan gorsellere dogrudan yer verilmistir. Bununla birlikte ¢6ziim kagitlarindan gorsellerin sunumunda,
baz1 6gretmen adaylarinin agiklamalar1 ve ¢dziimlerinin daha net anlagilabilmesi i¢in ¢oziimlerinin baz1 boliimlerini
Word programina aktarmalari istenmistir. Aragtirmanin tutarliligini saglayabilmek amaciyla, arastirmada elde edilen
bulgularin tamami, yorumlama ve genelleme yapilmadan, dogrudan okuyucuya sunulmustur. Teyit edilebilirligi
saglamak i¢in aragtirma siirecinde elde edilen ham veriler ve kodlamalar, ilgililerin inceleyebilmelerine imkan tanimak
icin arastirmacilar tarafindan saklanmaktadir.

Bulgular

Arastirmada smif 6gretmeni adaylarinin matematiksel modelleme yeterliklerinin, Okulda Zaman probleminin ¢6ziimii
stirecinde belirlenmesi amaclanmigtir. Sinif 6gretmeni adaylarimin, Okulda Zaman matematiksel modelleme problemi
iizerinden matematiksel modelleme yeterlikleri incelenmis ve bu siirecte karsilastiklar: giigliikler her bir modelleme
yeterligi degerlendirmesinde biitlinciil olarak ele alinmistir. Arastirmanin bu bélimiinde 6gretmen adaylarinin
modelleme problemine yonelik yaptiklar: ¢goziimler, her bir modelleme yeterligi dikkate alinarak analiz edilmistir.

Smif 6gretmeni adaylarinin, matematiksel modelleme siirecinin ilk basamagi olan problemi anlama
yeterligine yonelik sergiledikleri davranislara iligskin bulgulara Tablo 2’de yer verilmistir.

Tablo 2. Sinif Ogretmeni Adaylarmin Problemi Anlama Yeterlikleri

Basamaklar f

Hi¢ Yaklasim Sergilememe SOA1, SOA2, SOA3, SOA4, SOAG, 29
SOA7, SOAS, SOA9, SOA10, SOALI,
SOA12, SOA13, SOA15, SOALS,
SOA17, SOA18, SOA19, SOA21,
SOA22, SOA23, SOA24, SOA26,
SOA27, SOA28, SOA30, SOA3I,
SOA32, SOA33, SOA34

Bir Ol¢iide Uygun Yaklasim Sergileme SOAS5, SOA14, SOA20, SOA25, SOA29 5

Uygun Yaklasim Sergileme - 0

Problemi anlama basamagina yonelik simif Ogretmeni adaylarmin yarisindan fazlasmin hi¢ yaklasim
sergilemedigi ve problemi kendi climleleriyle ifade etmeye ¢aligmadiklar belirlenmistir (Bkz. Tablo 2). Sadece bes
ogretmen aday1, bir dlgiide uygun yaklasim sergilemistir. Ogretmen adaylar1, dogrudan matematik diinyasma gecis
yapma egiliminde bulunmuslardir. Bir 6lgiide uygun yaklagim sergileyen SOA20 kodlu 8gretmen adayinin modelleme
stirecinin bu basamagina yonelik ¢6ziim kagidindan bir kesiti Resim 1’de sunulmustur.
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COZUMUN SUNUMU

Oncelikle bu sorunun cevabini bulmak i¢in bir yilda ka¢ giin okula gideriz 2, ka¢ giin derse
gireriz?, giinde kac saat derse gireriz ? gibi sorularin cevabini bulmamiz gerekir. Bizden
istenilen Deniz in 1 yilda okulda ne kadar zaman gecirdigidir. Bunu da asagida verilen 1 yilda

kac¢ giin okula gideriz sorusundan hareketle bulabiliriz.

1 y1l ka¢ gundur 365 gun 6 saat
1 y1l ka¢ haftadir 52 hafta

1 yil kac¢ aydir 12 ay

1 giin kac saattir 24 saat

1 yilda toplam kac¢ giin okula gideriz 180 giin

1 yilda toplam kag¢ hafta okula gideriz 36 hafta

Resim 1. SOA20 kodlu 6gretmen adaymin ¢dziim kagid:

Resim 1°de SOA20’nin problemi kendi ciimleleri ile ifade etmeye calistig1 goriilmiistiir. Problem durumunda
yer alan bilgiler dogrultusunda, problemin neler istedigini, hangi degiskenleri ele almasi gerektigini anlamlandirmaya
calismistir. Ancak Ogretmen adayr resmi tatiller, yaz tatili, yartyil tatili veya hafta sonu degiskenlerine yonelik
sorgulamalar yapmadig i¢in bir dl¢lide uygun yaklasim sergilemistir.

Sinif 6gretmeni adaylariin, matematiksel modelleme siirecinin ikinci basamagi olan degiskenleri secme ve
varsayimlar: kurma yeterligine yonelik sergiledikleri davranislara iliskin bulgulara Tablo 3’de yer verilmistir.

Tablo 3. Sinif Ogretmeni Adaylarinin Degiskenleri Segme ve Varsayimlar1 Kurma Yeterlikleri

Basamaklar f

Hi¢ Yaklasim Sergilememe SOA4, SOA9, SOA15, SOA17, SOA1S, 12
SOA19, SOA22, SOA23, SOA24,
SOA26, SOA32, SOA34

Bir Ol¢iide Uygun Yaklasim Sergileme SOAL, SOA2, SOA3, SOA5, SOAG, 21
SOA7, SOAS, SOA10, SOA11, SOA12,
SOA13, SOA14, SOA16, SOA20,
SOA21, SOA25, SOA27, SOA28,
SOA29, SOA30, SOA31

Uygun Yaklasim Sergileme SOA33 1

Degiskenleri se¢me ve varsayimlart kurma basamaginda simif 6gretmeni adaylarinin ¢ogunlukla hi¢ yaklasim
sergilemedikleri ya da bir 6l¢iide uygun yaklasim sergiledikleri goriilmiistiir (Bkz. Tablo 3). Bu basamakta 6gretmen
adaylar1 problem durumunda yer alan ifadeler dogrultusunda cgesitli varsayimlarda bulunmaya ve ¢oziim i¢in gerekli
degiskenleri belirlemeye galismislardir. Ogretmen adaylarinin biiyiik gogunlugunun sadece ay degiskeni baglaminda
degiskenleri belirlemeye ve varsayimlar olusturmaya calistigi ve bu dogrultuda yanlis varsayimlarda bulundugu
belirlenmistir. Bir l¢iide uygun yaklasim sergileyen smif 6gretmeni adaylari, bir yil boyunca resmi tatiller, yaz tatili,
yarty1l tatili veya hafta sonu degiskenlerini dikkate alarak sadece giin veya hafta iizerinden hesaplamalarda
bulunduklar icin bir dl¢lide kabul edilebilir varsayimlar dogrultusunda yaklasimlar sergilemislerdir. Uygun yaklasim
sergileyen bir dgretmen aday1 ise bir yil boyunca resmi tatiller, yaz tatili, yariyil tatili, hafta sonu degiskenlerini
dikkate alarak dogru hesaplamalarda bulunmustur. Bir l¢iide uygun yaklasim sergileyen SOA3 kodlu dgretmen
adaymin degiskenleri segcme ve varsayimlart kurma basamagina yonelik ¢oziim kagidindan bir kesit Resim 2’de
sunulmustur.
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Resim 2. SOA3 kodlu 6gretmen adayinimn ¢dziim kagid
Resim 2’de goriildiigii gibi SOA3 kodlu dgretmen adaymin, bir yil boyunca resmi tatil ve hafta sonu
degiskenlerini dikkate almayarak sadece yariyil, yaz tatili ve ara tatiller dogrultusunda degiskenleri belirlemeye

calistig1 goriilmektedir. Bundan dolay1 bir 6l¢iide uygun yaklagim sergilemistir.

Sinif 6gretmeni adaylarinin, matematiksel modelleme siirecinin ii¢lincii basamagi olan matematiksellestirme
yeterligine yonelik sergiledikleri davranislara iliskin bulgulara Tablo 4’de yer verilmistir.

Tablo 4. Sinif Ogretmeni Adaylarinin Matematiksellestirme Yeterlikleri

Basamaklar f

Hi¢ Yaklasim Sergilememe SOA4, SOA9, SOA17, SOA18, SOA19, 7
SOA26, SOA34

Bir Ol¢iide Uygun Yaklasim Sergileme SOA1, SOA2, SOA3, SOAS5, SOAG, 26

SOA7, SOAS, SOA10, SOA11, SOA12,
SOA13, SOA14, SOA15, SOALSE,
SOA20, SOA21, SOA22, SOA23,
SOA24, SOA25, SOA27, SOA28,
SOA29, SOA30, SOA31, SOA32

Uygun Yaklasim Sergileme SOA33 1

Matematiksellestirme basamaginda Ogretmen adaylarinin c¢ogunlugunun bir Olgiide uygun yaklasim
sergiledigi goriilmiistiir (Bkz. Tablo 4). Ogretmen adaylarinm biiyiik cogunlugu problem durumunu matematiksel
olarak ifade edebilmek i¢in resmi tatiller, yaz tatili, yartyil tatili veya hafta sonu degiskenlerini tabloya tagimiglardir.
Bir bagka deyisle okula gidilen ve gidilmeyen giinleri aylar bazinda gorebilmek i¢in tablolastirmislardir. Ancak
Ogretmen adaylar1 resmi tatilleri belirlerken yilbasi, 23 Nisan, 1 Mayis, 19 Mayis, 29 Ekim, Ramazan ve Kurban
Bayramu ile ara tatillerin tatil oldugunu g6z ardi etmislerdir. Bu dogrultuda 6gretmen adaylarinin yarisindan fazlasi
eksik ve hatali matematiksel modeller olugturmuslardir (Bkz Resim 3). Sadece bir 6gretmen aday1 tiim resmi tatilleri
belirleyerek dogru matematiksel modeller olusturmustur.

Smif 6gretmeni adaylarmin, matematiksel modelleme siirecinin dordiincli basamagi olan matematiksel
¢coziimii gergeklestirme yeterligine yonelik sergiledikleri davraniglara iligkin bulgulara Tablo 5’de yer verilmistir.

Tablo 5. Sinif Ogretmeni Adaylarinin Matematiksel Coziimii Gerceklestirme Yeterlikleri

Basamaklar f

Hi¢ Yaklasim Sergilememe SOA4, SOA9, SOA12, SOA17, SOA1S, 8
SOA19, SOA26, SOA34

Bir Ol¢iide Uygun Yaklasim Sergileme SOA1, SOA2, SOA3, SOAS5, SOAG, 25

SOA7, SOA8, SOA10, SOAI1, SOAIS3,
SOA14, SOA15, SOA16, SOA20,
SOA21, SOA22, SOA23, SOA24,
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SOA25, SOA27, SOA28, SOA29,
SOA30, SOA31, SOA32

Uygun Yaklasim Sergileme SOA33 1

Matematiksel ¢oziimii gerceklestirme basamaginda smif Ogretmeni adaylarmin ¢ogunlukla hi¢ yaklagim
sergilemedikleri ya da bir 6l¢iide uygun yaklasim sergiledikleri goriilmiistiir (Bkz. Tablo 5). Bu basamakta 6gretmen
adaylari, problemde istenenler dogrultusunda kurduklar1 matematiksel modeli ¢6zmeye ve matematiksel sonuglar elde
etmeye caligmislardir. Sekiz Ogretmen adayr herhangi bir matematiksel islem yapma eyleminde bulunmamistir.
Ogretmen adaylarmin eksik ve hatali olusturduklar1 matematiksel modelleri kismen veya hatali olarak ¢dzdiikleri ve
bir 6lclide matematiksel ¢oztiimii gerceklestirme siirecini gerceklestirdikleri belirlenmistir. Uygun yaklasim sergileyen
Ogretmen adayi, dogru olusturdugu matematiksel modelleri dogru olarak ¢6zmiistiir. Bu dogrultuda problem
¢cOzlimiine yonelik uygun matematiksel modeller olusturabilen 6gretmen adayimnin, bu problemi ¢6zebildigi ortaya
cikmisgtir. Matematiksel modellerinde eksiklikler bulunan &gretmen adaylarinin ¢ogunun problem ¢6ziimiiniin de
cksiklikler ve hatalar barindirdig1 tespit edilmistir. Bir 6lgiide uygun yaklasim sergileyen SOAS ve uygun yaklasim
sergileyen SOA33 kodlu ogretmen adaylarmin matematiksellestirme ve matematiksel ¢oziimii gergeklestirme
basamaklarina yonelik ¢oziim kéagitlarindan kesitler Resim 3 ve Resim 4’de sunulmustur.

Bir Olciide Uygun Yaklasim Sergileyen SOA5 Kodlu Ogretmen Adayi
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Resim 3. SOAS5 Kodlu Ogretmen Adayinin Coziim Kagidi

Resim 3’de goriildiigii gibi SOAS5 kodlu dgretmen adayi, sadece hafta sonu degiskenini dikkate alarak
matematiksellestirme ve matematiksel ¢coziimii gergeklestirme basamaklarim ortaya koymaya calismustir. Ogretmen
aday1 yilbasi, 23 Nisan, 1 Mays, 19 Mayis, 29 Ekim, Ramazan ve Kurban Bayrami, ara tatiller degiskenlerini goz ardi
etmistir. Bundan dolayr matematiksellestirme ve matematiksel ¢oziimii gergeklestirme basamaklarinda bir Ol¢iide
uygun yaklasim sergilemistir.

Uygun Yaklasim Sergileven SOA33 Kodlu Ogretmen Adayi
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C&zlim: Yilda 9 ay okula gidilir ve sadece 2 ay yaz tatili olur. Yani yilin cogunu okulda geciriyor gibi
goralsede hesaplayinca dastncemizin yanhs oldugunu goéraraz. Sonucta bu 9 ayda hergan okul

olmuyor. Tatil ginleride oluyor. Resmi tatiller hafta sonu tatilleri ve ara tatiller.
Yilda gecen resmi tatiller

Bir yil 365 gGndur. Ekim: 29 ekim resmi tatil Kasim: (16-20) aras: ara tatil Ocak: 1. (yil basi) + s6mestir
tatili (22 ocak- 8 subat arasi) Nisan: 2. (ara tatil) 12,16 + 23 nisan Mayis: 1+19 + 24,25,26 (bayram
tatili)

Ocak ( 15 gun okull6 gun tatil)
Subat (15 gun okul 13 gun tatil)
Mart ( 23 gun okul 8 gun tatil)
Nisan(16 gun okul 14 gun tatil)
Mayis (17 gan okul 14 gan tatil)
Haziran (14 gan okul 16 gan tatil)
Temmuz (Yaz tatili 31 gun)
Agustos ( Yaz tatili 31 gun)
Eylal (16 gan oku 14 gan tatil)
Ekim( 21 gian okull0 gan tatil)
Kasim(16 gan okul 14 gan tatil)
Aralik( 23 gan okul 8 gun tatil)
Yvilda okul ganleri toplami =176
vilda tatil ganleri toplami =189

Toplam 176+189=365 gun Gorandaga gibiyilda okul ganleritatil ganlerinden az cikti.

Resim 4. SOA33 Kodlu Ogretmen Adaymin Coziim Kagidi

Resim 4°de goriildiigii gibi SOA33 kodlu 6gretmen aday1, yilbasi, 23 Nisan, 1 Mayis, 19 Mayis, 29 Ekim,
Ramazan ve Kurban Bayrami, ara tatiller degiskenlerini dikkate alarak matematiksel hesaplamalarda bulunmustur.
Bundan dolay1 matematiksellestirme ve matematiksel ¢oziimii gerceklestirme basamaklarinda uygun yaklagim
sergilemistir.

Sinif 6gretmeni adaylarinin, matematiksel modelleme siirecinin besinci basamagi olan ¢éziimleri yorumlama
yeterligine yonelik sergiledikleri davranislara iliskin bulgulara Tablo 6’da yer verilmistir.

Tablo 6. Sinif 6gretmeni adaylarinin ¢dziimleri yorumlama yeterlikleri

Basamaklar f
_Hig Yaklasim Sergilememe SOA2, SOA3, SOA4, SOAS, SOA9 5
Bir Olciide Uygun Yaklasim Sergileme  SOA1, SOAS, SOA6, SOA7, SOA10, 29

SOALL, SOA12, SOA13, SOA14,
SOA15, SOA16, SOA17, SOAILS,
SOA19, SOA20, SOA21, SOA22,
SOA23, SOA24, SOA25, SOA26,
SOA27, SOA28, SOA29, SOA30,
SOA31, SOA32, SOA33, SOA34

Uygun Yaklasim Sergileme - 0

Coziimleri yorumlama basamaginda simif 6gretmeni adaylarmin yarisindan fazlasimin bir dl¢lide uygun
yaklagim sergiledigi goriilmistiir (Bkz Tablo 6). Bes 0gretmen adayi yorumlama yaklagiminda bulunmamuistir.
Ogretmen adaylarmin elde ettikleri matematiksel sonuglar1 analiz edip ger¢ek yasam baglaminda yorumlamalarinm
beklendigi bu basamakta, istenilen dlgiide bagarili olamadiklar goriilmiistiir. Ogretmen adaylar1 sadece elde ettigi
sayisal sonuclar1 karsilastirarak yorumlama yaklasiminda bulunduklar i¢in elde ettikleri matematiksel ¢6ziimii gergek
yasam baglaminda eksik bir sekilde yorumladiklar1 belirlenmistir. Hi¢c yaklasim sergilemeyen SOA2 ve bir dlgiide
uygun yaklagim sergileyen SOA30 kodlu &gretmen adaylarmin, ¢dziimleri yorumlama basamagina yonelik ¢oziim
kagitlarindan bir kesit Resim 5’de sunulmustur.
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Hic yaklasim sergilemeyen SOA2 Kodlu Ogretmen  Bir Olciide Uygun Yaklasim Sergileven SOA30 Kodlu
Adayi 0

Ogretmen Adayi

Resim 5. SOA2 ve SOA30 Kodlu Ogretmen Adaylarimin Coziim Kagitlarl

Resim 5°de goriildiigii gibi SOA2 kodlu 6gretmen aday1 sadece yaptig1 matematiksel sonucu yazarak problemi
¢dzme siirecini tamamlamis ve yorumlama yaklasiminda bulunmamustir. SOA30 kodlu dgretmen aday ise buldugu
sayisal sonuglari karsilastirarak bir 6lgiide yorumlama yaklagiminda bulunmustur.

Smif 6gretmeni adaylarinin, matematiksel modelleme siirecinin altinc1 basamagi olan modeli dogrulama
yeterligine iliskin sergiledikleri davraniglara iligkin bulgulara Tablo 7°de yer verilmistir.

Tablo 7. Smif Ogretmeni Adaylarmnin Modeli Yorumlama Yeterlikleri

Basamaklar f

Hi¢ Yaklasim Sergilememe SOAL, SOA2, SOA3, SOA4, SOAS, 33
SOA6, SOA7, SOAS, SOA9, SOAL10,
SOATL, SOAI2, SOAI3, SOA14,
SOA15, SOA16, SOA17, SOA1S,
SOA19, SOA20, SOA21, SOA22,
SOA23, SOA24, SOA25, SOA26,
SOA27, SOA28, SOA30, SOA31,
SOA32, SOA33, SOA34

Bir Ol¢giide Uygun Yaklasim Sergileme SOA29

O —

Uygun Yaklagim Sergileme -

Modeli dogrulama basamaginda Ogretmen adaylarinin neredeyse tamaminin herhangi bir yaklagim
sergilemedigi, bir 0gretmen adaymm bir Ol¢iide uygun yaklasim sergiledigi goriilmiistir (Bkz. Tablo 7). Bu
dogrultuda ogretmen adaylarinin kurduklari matematiksel modelin ve elde ettikleri matematiksel sonuglarin gergek
yasam durumu i¢in uygunlugunu sorgulamadiklar1 belirlenmistir. Resim 6’da bir 6l¢iide uygun yaklasim sergileyen
SOA29 kodlu dgretmen adaymin yaptig1 dogrulama siireci sunulmustur.

Resim 6. SOA29 Kodlu Ogretmen Adayinin Céziim Kagidi

Resim 6’da goriildiigii gibi SOA29 kodlu 6gretmen aday1 problemi anlama, degiskenleri belirleme, model
olugturma, olusturdugu modeli ¢b6zme ve yorumlama siireglerine dair tiim siirecini kontrol etme yaklagimi
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sergilemistir. Ancak dogrulama yaklagimi sergilemis olmasina ragmen eksiklerini ve hatalarini fark etmedigi igin bir
ol¢lide uygun yaklagim sergilemistir.

Tartisma, Sonuc ve Oneriler

Arastirmada siif 6gretmeni adaylarimin, Okulda Zaman matematiksel modelleme problemi iizerinden matematiksel
modelleme yeterlikleri incelenmis ve bu silirecte karsilagtiklar1 giigliikler her bir modelleme yeterligi
degerlendirmesinde biitiinciil olarak ele alinmistir. Bu dogrultuda, sinif 6gretmeni adaylarmin modelleme yeterlikleri
alt1 basamakta incelenmistir. Modelleme siirecinin ilk basamagi olan problemi anlama basamagina yonelik simif
Ogretmeni adaylarimin yarisindan fazlasmin hi¢ yaklasim sergilemedigi ve problemi kendi climleleriyle ifade etmeye
caligmadiklar1 belirlenmistir. Ogretmen adaylar1 dogrudan matematik diinyasma gegis yapma ve islem yapma
egiliminde bulunmuslardir. Blum ve Borromeo-Ferri (2009) ile Haas, Kreis ve Lavicza’na (2020) gore bireyler,
matematiksel modelleme etkinliklerini ne okul ortaminda ne de okul disinda deneyimlemedikleri i¢in problem
durumunu anlamadan ve problem durumu {izerinde diisiinmeden dogrudan ¢6ziim siirecine gegtikleri goriisii arastirma
sonucunda elde edilen bulguyu destekler niteliktedir. Peter-Koop (2004), bireylerin problem durumunu anlamalarinin,
problemi c¢ozebilmeleri i¢in 6nemli oldugunu ve modelleme siirecinde genellikle onlarin bu yeterlikte giicliik
yasadiklarin1 vurgulamaktadir. Wijaya, van den Heuvel-Panhuizen, Doorman ve Robitzsch’a (2014) gdre, modelleme
dongiisiiniin ilk adimi olan anlama basamaginin dogru yapilandirilmadigi takdirde, model olusturma siirecinin
ontindeki en biiyiik engellerden biri olabilecegi belirtilmistir.

Modelleme siirecinin ikinci basamagi olan degiskenleri segme ve varsayimlari kurma basamaginda sinif
Ogretmeni adaylarmin ¢ogunlukla hi¢ yaklasim sergilemedikleri ya da bir dlglide uygun yaklasim sergiledikleri
goriilmiistiir. Ogretmen adaylarinm, gerekli degiskenleri belirleyememeleri ve degiskenleri hangi baglamda
kullanmalar1 gerektigini bilememeleri (Graham & Thomas, 2000) modelleme siirecinde bir takim sikintilar
yasamalarina yol agmustir. Farkli yas gruplarindan bireylerle yapilan pek cok calismada, bireylerin modelleme
dongiisiiniin ilk asamalarindan olan problem durumunu sadelestirmenin oldukga zorlayict oldugu (Blum, 2015; Chan,
Ng, Widjaja ve Seto, 2012; Haines & Crouch, 2007; Maaf, 2006; Sekerak, 2010) ve problem durumuna uygun
varsayim olusturmakta bireylerin korktugu vurgulanmistir (Blum, 2015). Hem bu calismada hem de diger benzer
caligmalar bireylerin problemi sadelestirme siirecinde giigliikk yasamalarinin sebebinin, bireysel problem ¢6zme odakl
bir anlayisa sahip olmalarindan kaynaklandigi diistiniilmektedir. Bu durum MaaP’in (2006) gercgeklestirdigi
calismasinda da vurgulanmis ve bireylerin modelleme siirecinde tartigmadiklar, ortaya koyduklart ¢6ziim
varsayimlariin énemli bir boliimiiniin eksik oldugu ve bu durumun tartigma sirasinda ortaya ¢ikacak olan yeterlikleri
etkiledigini belirtmistir.

Modelleme siirecinin iiglincii basamagi olan matematiksellestirme basamaginda, Ogretmen adaylarinin
yarisindan fazlasi bir 6l¢iide uygun yaklasim ortaya koymustur. Bu 6gretmen adaylarinin biiylik ¢ogunlugu problem
durumunu matematiksel olarak ifade edebilmek icin resmi tatiller, yaz tatili, yariyil tatili veya hafta sonu
degiskenlerini tabloya tasimislardir. Bir baska deyisle okula gidilen ve gidilmeyen giinleri aylar bazinda gorebilmek
icin tablolastirmiglardir. Calismadan elde edilen bu gosterim sekilleri Ozaltun, Hidiroglu, Kula ve Bukova Giizel
(2013), Tekin Dede ve Yilmaz (2013), Duran ve digerleri (2016) tarafindan yapilan c¢alismalardan elde edilen
sonuglarla benzerlik gostermektedir. Ozaltun ve digerleri (2013) matematik 6gretmeni adaylarmin matematiksel
modelleme problemlerinin ¢éziimiinde cebirsel, sozel, grafiksel, sekilsel, dinamik ve tablo gosterim sekillerini
kullandiklarini ifade etmistir. Benzer sekilde Tekin Dede ve Yilmaz (2013) ise matematik 0gretmeni adaylarinin
model olusturma siirecinde geometrik, sekilsel ve cebirsel gosterimleri kullandiklarini ortaya koymustur. Son olarak
Duran ve digerleri (2016) tarafindan yapilan ¢alismada da matematik 6gretmeni adaylarinin, cebirsel ve sekilsel
matematiksel modeller olusturduklar1 ortaya koyulmustur. Alan yazinda Ogrencilerin matematiksel olarak iyi
donanimli olmalarina ragmen daha basit matematiksel islemleri tercih edecekleri modeller ortaya koyduklar
vurgulanmigtir (Biccard, 2010; Biccard & Wessels, 2011; Blum, 2011; English & Watters, 2004; Sahin, 2019; Tekin
Dede, 2015). Ayrica dgretmen adaylarinin varsayimlarinin, matematiksellestirme basamagini dogrudan sekillendirdigi
vurgulanmaktadir (Hidiroglu vd., 2014). Bu dogrultuda matematiksel modeller olusturmadan 6nce varsayimlar ortaya
koyuldugu igin 6gretmen adaylarinin {irettikleri matematiksel modellerin nitelikleri incelendiginde, {iretilen modellerin
¢ogunun problemin dogasina uygun olmayan modeller oldugu ve matematiksel model olusturamayan Ogretmen
adaylarinin oldugunu ortaya koymaktadir. Bu durum, Ogretmen adaylarinin uygun matematiksel modeller
olusturabilmede giicliik yasadiklarini gostermistir.

Modelleme siirecinin dordiincii basamagi olan matematiksel ¢oziimii gergeklestirme basamaginda simif
ogretmeni adaylarmin ¢ogunlukla hi¢ yaklasim sergilemedikleri ya da bir dlgiide uygun yaklasim sergiledikleri
goriilmiistiir. Bu basamakta 6gretmen adaylari, problemde istenen dogrultusunda kurduklarn matematiksel modeli
¢dzmeye ve matematiksel sonuglar elde etmeye ¢alismislardir. Ogretmen adaylarmin eksik ve hatali olusturduklar
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matematiksel modelleri kismen veya hatali olarak c¢ozdiikleri belirlenmistir. Uygun yaklasim sergileyen 6gretmen
aday1 ise dogru olusturdugu matematiksel modelleri dogru olarak ¢6zmiistiir. Caligmadan elde edilen bu sonug,
modelleme siirecinde matematiksel modellerinde eksiklik olan &grencilerin ilgili problemi ¢ézmede zorlandiklar
calisma sonuglarini desteklemektedir (Duran vd., 2016; English & Watters, 2004; Maal}, 2006). Bu dogrultuda
modelleme siirecinde tretilen matematiksel modellerin niteliginin, problemi ¢dzme yeterligine yansidigi
diistiniilmektedir.

Modelleme siirecinin besinci basamagi olan ¢éziimleri yorumlama basamaginda sinif 6gretmeni adaylarinin
yarisindan fazlasinm bir dlgiide uygun yaklasim sergiledigi goriilmiistiir. Ogretmen adaylarinin elde ettikleri
matematiksel sonuglarn analiz edip gergek yasam baglaminda yorumlamalarinin beklendigi bu basamakta, istenilen
olgiide basarili olamadiklar1 belirlenmistir. Ogretmen adaylar1 sadece elde ettigi sayisal sonuglari karsilastirarak
yorumlama yaklagiminda bulunduklar i¢in elde ettikleri matematiksel ¢oziimii gergek yasam baglaminda eksik bir
sekilde yorumladiklar1 belirlenmistir. Bir bagka deyisle 0grencilerin elde ettikleri matematiksel ¢oziimleri, gergek
yasam baglaminda yorumlamada giicliik yasadiklar1 ve bazen de hi¢ yorumlama yoluna gitmedikleri goériilmiistiir.
Dogal 6grenme ortamlarinda dgrencilerin yalnizca dogru sonuca ulasacaklar1 problem tiirleriyle calisiyor olmasi ve bu
sonuglarin matematik dis1 baglamlarda yorumlanmamasi, 6grencilerin yorumlama yeterliginde gligliik yagsamalarinin
sebebi oldugu diisiiniilmektedir (Fox, 2006; Haas vd., 2020; Lesh & Doerr, 2003). Bu diislinceyi destekler nitelikte
Ogrencilerin matematiksel sonuglari ger¢ek yasam baglaminda yorumlamakta zorlandiklarini gosteren caligsmalar
mevcuttur (Blum, 2011; Bukova Giizel, 2011; Maal3, 2006, Sekerak, 2010; Sahin, 2019; Ulu, 2017).

Modelleme siirecinin son basamagi olan modeli dogrulama basamaginda 6gretmen adaylar1 herhangi bir
yaklagim sergilememislerdir. Ogrencilerin kurduklar1 matematiksel modelin ve elde ettikleri matematiksel sonuclarin
gergek yasam durumu i¢in uygunlugunu sorgulamadiklart goriilmiistiir. Elde edilen bu sonug¢ benzer calismalarda elde
edilen, bireylerin modelleme siirecinde en zorlandiklar1 basamaklarin yorumlama ve dogrulama basamaklar1 oldugu
yoniindeki ¢aligma sonuglart ile uyumludur (Blum & Borremeo Ferri, 2009; Sahin, 2019; Tekin Dede & Yilmaz
2013). Bu durum Berry ve Houston (1995), Blum ve Borremeo-Ferri (2009), Peter-Koop (2004) ile Sekerak’m (2010)
belirttigi, oOgrencilerin elde ettikleri matematiksel sonuglarin gercek yasam durumlan i¢in uygunlugunu
dogrulamadiklar1 ve yorumlama yapmadiklart seklindeki goriisleriyle uyumludur. Coziimleri yorumlama ve modeli
dogrulama basamaklar1 modelleme siireci igin 6nemli basamaklar1 olarak kabul edildigi (Tuminaro & Redish, 2003)
g6z Oniine alindiginda, bireylerin bu ydnlerinin gelistirilmesinin 6nemli oldugu diistiniilmektedir. Modelleme
stirecinde gerceklestirilen iist bilissel siireglerin olusmasinda, dogrulama basamagi onemli bir rol oynamaktadir
(Hidiroglu, 2012). Bu galigmada da sadece problemin ¢oziimiine odaklanan 6gretmen adaylari, matematiksel sonucu
bulduklar1 anda problemi ve yaptiklarin1 yorumlamayi ve dogrulamayi birakma egiliminde olduklar i¢in son iki
basamakta uygun yaklasim sergilemede yetersiz kalmiglardir. Bununla birlikte s6z konusu yetersizligin problemin
yapisi, gercek yasam deneyimlerindeki eksiklikler ve Ogrencilerin bu tarz uygulamalara alistk olmamasindan
kaynaklanabilecegi diisiiniilmektedir (Doerr & English, 2003; English & Watters, 2005; English, 2002, 2009; Haas
vd., 2020; Suh, Matson, Seshaiyer, Jamieson & Tate, 2021).

Sinif 6gretmeni adaylarinin modelleme basamaklarindan problemi anlama, degiskenleri se¢gme ve varsayimlari
kurma, ¢o6ziimleri yorumlama ve modeli dogrulama basamaklarinda yetersiz kaldiklar1 ortaya c¢ikmistir. Simf
Ogretmeni adaylarmin ¢ogu, bu basamaklarda uygun yeterlikler gosterememistir. Bu giicliiklerin iistesinden
gelebilmek i¢in 8gretmen adaylarinmn bu tarz problem durumlari ile daha fazla kargilasmalari saglanmalidir. Ogretmen
adaylarinin matematiksel modelleme problemleri ve model olusturma etkinlikleri ile calisabilecekleri ve deneyim
kazanabilecekleri siif ortamlar olusturulabilir. Bu sayede 6gretmen adaylarinin modelleme siirecine yonelik yeterlik
kazanmalarmin yaninda ogretimi yapilan konulara yonelik kavramsal anlayiglara sahip olmalar1 saglanabilir. Siif
Ogretmeni adaylarna lisans doneminde matematik Ogretimi derslerinde, matematiksel modellemeye yonelik bilgi,
yeterlik ve farkindalik kazanabilecekleri ve etkinlikler tasarlayabilecekleri ders icerikleri hazirlanabilir. Benzer sekilde
sinif 6gretmenlerine de uzmanlar tarafindan seminerler ve calistaylar diizenlenebilir. Son olarak bu ¢aligmada sinif
Ogretmeni adaylarina sadece farkindalik kazandirmak i¢in matematiksel modellemeye dair teorik bilgiler verilmistir.
Bir bagka c¢aligmada simif 6gretmeni adaylarina matematiksel modellemeye yonelik uygulamali bir egitim verilerek
ardindan modelleme yeterliklerinin nasil oldugu degerlendirilebilir. Boylece karsilastirmali ¢alismalar yapilabilir.

Arastirmacilarin Katki Orani
Yazarlar ¢calismaya esit oranda katki sunmuslardir.

Destek ve Tesekkiir
Yazarlar ¢alisma i¢in herhangi bir finansal destek almamislardir.
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Cikar Catismasi
Yazarlar ¢calismada herhangi bir ¢ikar ¢atigmasinin bulunmadigini beyan etmislerdir.
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EK-1: Okulda Zaman Problemi

OKULDA ZAMAN PROBLEMI

Deniz okulda ¢ok fazla zaman gegirdigini diisiinmekte ve “Okulda zaman nasil gegiyor anlamiyorum! Neredeyse yilin
cogunu okulda gegiriyorum.” demektedir. Bu durum hakkinda ne diisiiniiyorsunuz? Siz de yilin ¢ogunu okulda
gecirdiginizi mi disiiniiyorsunuz? Gerekli hesaplamalar1 yaparak Deniz’in hakli olup olmadigim bulunuz. Deniz’i
neden hakli buldugunuzu veya bulmadiginizi ona bir mektup ile agiklaymniz.
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Makale Bilgisi

Bu ¢alisma 1992 yilindan itibaren dgretim faaliyeti vermeye baglayan Tiirk¢e Egitimi Ana
Bilim Dallarmnin 6gretim kadrolarini ¢oziimleyerek dersler ve Ogretim kadrolarinin
uyumunun belirlenmesi amactyla yapilmistir. Tiirkiye’de ilk Tiirk¢e Egitimi Ana Bilim Dali
1992-1993 akademik yilinda YOK’iin 1.6.1989 tarihli karari ile Gazi Universitesi Egitim
Fakiiltesi biinyesinde acilmustir. Ardindan Tiirkiye’nin ¢esitli bolgelerinde Tiirk¢e Egitimi
Ana Bilim Dallart agilarak 6grenci alimina baglanmigtir. Giinliimiizde Tiirk¢e ve Sosyal
Bilimler Egitimi Bolimii biinyesinde 76 Tiirk¢e Egitimi Ana Bilim Dali programi
mevcuttur. Universitelerin ilgili ana bilim dallarina ait web sayfalarindan ve YOK
Akademik sayfasindan elde edilen veriler ¢alismanin temelini olusturmustur. Tiirkiye’deki
cesitli liniversiteler biinyesinde yer alan 76 Tiirkge Egitimi Ana Bilim Dali programi
caligmaya dahil edilmistir. Bu ¢calismada 6gretim kadrolar: cinsiyet, unvan, uzmanlik alant
gibi cesitli dzelliklerine gore ele alinip; bunlarin Tiirkge Egitimi Ana Bilim Dalr ile iliskileri
irdelenmeye c¢alisilmistir. Bu dogrultuda s6z konusu ana bilim dallarinin giiclii ve zayif
yanlarina iliskin bazi ¢ikarimlarda ve 6nerilerde bulunulmustur.
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This study was carried out in order to determine the harmony of courses and teaching staff
by analyzing the teaching staff of the Turkish Education Departments, which started to
provide teaching activities since 1992. The first Department of Turkish Education in
Tiirkiye was opened within the Faculty of Education of Gazi University, with the decision
of YOK dated 1.6.1989 in the 1992-1993 academic year. Then, Turkish Education
Departments were opened in various regions of Tiirkiye, and student admission began.
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departments of the universities and the YOK Academic page formed the basis of the study.
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Extended Summary

Introduction

After the proclamation of the Republic and the alphabet reform in Tiirkiye, there were many developments regarding
the mother tongue education. One of the most important of these developments has been the opening of educational
institutions and the training of teachers to teach Turkish. The foundations of today’s Turkish Education Departments
began with the order of Mustafa Kemal Atatlirk to open the Orta Muallim Mektebi in 1926. The opening of the Orta
Muallim Mektebi has been instrumental in the training of new Turkish teachers and also in the learning of Turkish by
many Turkish citizens. The letter revolution, which took place on November 3, 1928, was one of the important
developments in literacy. The new alphabet was started to be taught to teachers in a short time and then to students in
schools. Turkish was tried to be taught to all students in Tiirkiye and new schools were opened. In the ongoing process,
studies on mother tongue have been accelerated and expanded. After important institutions such as Orta Muallim
Mektebi and teacher high schools, Turkish Education departments started to be opened in higher education institutions
for mother tongue education. New schools opened in the 1940s began to multiply rapidly. Today, there are Turkish
Language Teaching Departments in 74 universities in Tiirkiye. However, there are two education faculties and two
Turkish Education Departments in each of the two universities. Thus, the total number of departments is 76. In this
study, 76 departments and the academicians working in these departments were examined and tried to be evaluated.

Method

In the study, a case study, which is also defined as a qualitative in-depth investigation of one or more explanatory
situations from qualitative research methods, was used. For this reason, it is aimed to analyze the teaching staff of the
departments of Turkish education, which started teaching activities within the education faculties in Tiirkiye since 1992,
and to determine the harmony between the courses and the teaching staff. That’s why, the case study method was
determined as a suitable research method for the study. There are 207 universities in Tiirkiye, of which 129 are state and
98 are foundations - 4 of which are vocational schools. There are 76 Turkish Education Departments in 74 of these
universities. The reason for this is that Gaziantep University and Necmettin Erbakan University each have two education
faculties. In the study, 590 academicians working in these departments were examined. In order to collect data in the
research, the names and surnames of the academicians were collected from the web pages of the Turkish Education
Department of the relevant universities. By searching the name of the academician from the YOK Academic page and
the YOK Thesis Center, the genders, titles and areas of specialization of the academicians working in the Turkish
Education departments were determined. The data used in the research were reached between 01.05.2021 and
30.06.2021. In the study, the current situation of the academicians working in Turkish Education Departments in Tiirkiye
has been tried to be revealed.

Results

Based on the findings of the study, conclusions were drawn about seven items. These are; The gender, title, field of
specialization, domestic/abroad education of academicians working in Turkish Education Departments, universities
where Turkish Education graduates receive postgraduate education, distribution of academics by geographical regions
and public/private sector. Considering gender, it is predicted that the rate of male academicians is higher than females,
but this situation will equalize in the coming years. Looking at the titles, the number of faculty members with doctorate
degrees is higher than the others. There is a lack of lecturers and research assistants in some universities. When their
fields of specialization are examined, it is seen that more than half of the number of academicians working in these
departments are educated in the Department of Turkish Education. Apart from this, academicians trained in various
fields, especially Turkish language and literature, work. Majority of the academics were educated in Tiirkiye and nine
of them were educated abroad. Academicians who received education in Turkish Education Departments graduated
from well-established universities, especially Gazi University. However, in recent years, newly established universities
have started to train academicians in the field of Turkish Education. When an evaluation is made according to the
regions, it is seen that the number of academicians in Central Anatolia and Marmara regions is higher than in other
regions. The reason for this is that large universities are located in these regions, the number of universities is high and
foundation universities prefer these regions. There are five private universities with a Department of Turkish Education
in the Central Anatolia and Marmara regions.
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Giris

Tiirkiye’de Tiirkge egitimi alaninda Cumhuriyet’in ilanindan itibaren pek ¢ok gelisme yasanmistir. Giizel’e gore (2003,
s. 63) Tiirkge egitiminin temelleri, Atatiirk’iin 1926 yilinda 6zellikle tasrada ve kdy okullarinda gérevlendirilmek iizere
Tiirk¢e 0gretmeni yetistirmeyi amaglayan Orta Muallim Mektebi’nin agilmasini emretmesiyle atilmigtir. Bu okul, 1927
yilinda ¢esitli sebeplerden dolay1 Ankara’ya tasinmig ve Orta Muallim Mektebi ve Terbiye Enstitiisii ismiyle 6gretmen
yetistirmeye devam etmistir. Biiylikkaragoz (1987, s. 345) ise Ankara’ya taginan okulun isminin 1949 yilinda Gazi
Egitim Enstitiisii olarak yeniden degistirildigini dile getirmektedir. Sahin ve Bayramoglu’na gore ise (2016, s. 2105-
2125) 1936 yilinda ilkokul Tiirkge programlari olusturulduktan sonra 2005 yilina kadar belirli araliklarla toplam on bir
program degisikligi yapilmistir ortaokul Tiirk¢e programlarinin ilki de 1929 yilinda olusturulmus ve ¢esitli donemlerde
giincellenmistir.

Yeni Tiirk alfabesine gegildigi 1928 yilinda Orta Muallim Mektebi ve Terbiye Enstitiisii de ilk Tiirk¢e 6gretmeni
mezunlarini vermigstir. Latin harflerine gegisle birlikte Anadolu’nun her yerinde okuma-yazma seferberligi baslatilmis,
her yastan herkese yeni alfabe 6gretilip okuma yazma 6grenme imkani sunulmustur. Bu tesebbiisler, okuma yazma
konusunda bugiinkii Tiirkiye’nin temellerini olusturmustur. Gerek hiikiimetin tesvikleri gerekse halkin okuma-yazmaya
ilgisi Tiirk¢e 6gretmeni yetistiren mevcut okul okullardaki a¢igi karsilayamaz duruma gelmistir. Bu durumun ¢éztimiinii
Giizel (2003, s. 64) 1940’11 yillarin ikinci yarisinda Istanbul ve Balikesir’de; 1958 yilinda Bursa’da; 1960 yilinda ise
Izmir’de acilan okullarla birlikte Tiirkce 6gretmeni yetistiren okul sayisi bese ¢ikartilmasiyla bir nebze de olsa
karsiladigimi dile getirmektedir. Giizel’in (2003) bahsettigi okullarin agilmasi da Tiirkiye’deki Tiirkce Ogretmeni
ihtiyacim1 karsilayamaz. Bunun iizerine Milli Egitim Bakanligi (1961, s. 71) 1961 yilinda “Ogretmen Yetistirme
Komitesi Raporu ve On Yillik Plan” adinda bir plan hazirlar. Planda, bes yil igerisinde Konya, Antalya, Samsun,
Trabzon, Diyarbakir ve Erzurum’da yeni egitim enstitiileri agilmas1 kararlagtirilmigtir. 1960’larin sonuna kadar s6z
konusu illerde egitim enstitiileri acilmis; ancak Antalya’da acilmamustir. Ilerleyen yillarda ise yeni enstitiiler acilmaya
devam edilmis ve s6z konusu enstitiiler Tiirk¢e 6gretmenligi bolimlerine donligmiigtiir. Dolayisiyla gliniimiizdeki
Tiirk¢e Egitimi Ana Bilim Dallarinin temelini Orta Muallim Mektebi ve Terbiye Enstitiileri olusturmaktadir.

1923-1981 yillar1 arasinda dgretmen yetistiren kurumlar {lkdgretmen Okullari, iki Yillik Egitim Enstitiileri,
Koylere Ogretmen Yetistirme, Koy Enstitiileri, Ug Yillik Egitim Enstitiileri, Yiiksek Ogretmen Okullar1 ve Deneme
Yiiksek Ogretmen Okulu’dur. 1982 yilinda ise 6gretmen yetistirme gorevi iiniversitelere brrakilmustir. 1980°1i yillarm
basinda Istanbul Universitesi ve Ankara Universitesi gibi koklii iiniversiteler fen ve edebiyat fakiiltelerinde birgok
dgretmen yetistirmistir. 1982 yilinda egitimde birlik ad1 altinda biitiin egitim kurumlarmin 2547 sayil1 YOK Kanunu’nun
himayesine alinmasiyla egitim enstitiilerinin de egitim fakiiltelerine déniistiiriildiigii goriilmektedir (YOK, 2007, s. 34).
Sonraki yillarda ise iiniversite biinyelerinde Egitim Fakiilteleri agilmaya baglanmistir. Bunun yamni sira egitim fakiilteleri
biinyesinde diizenlenen “Pedagojik Formasyon” sertifika programlari ile Fen Edebiyat Fakiilteleri mezunlar da sertifika
alarak dgretmen olarak atanmistir. Oztiirk’e (2006, s. 17-18) gore 1982-1983 dgretim yilinda, Yiiksek Ogretmen
Okullarindan almig olduklar1 akademik teskilat yapisina uygun olarak egitim fakiiltelerinde Tiirk Dili ve Edebiyat,
Biyoloji-Kimya, Tarih-Cografya, Almanca, Cografya-Tarih, Fransizca, Matematik-Fizik, Ingilizce, Fizik Matematik,
Resim, Fizik-Kimya, Miizik, Kimya-Fizik, Beden Egitimi, Kimya-Biyoloji bolimlerinin acilmas1 6ngoriilmiistiir.
Agilan boliimlerden anlagilacagi iizere Tiirkge 6gretmenlerinin yetistirilmesi askiya alinmas, lise diizeyinde Tiirk Dili ve
Edebiyat1 6gretmeni yetistirmek hedeflenmistir. Giizel (2003, s. 65) bu durumun 6nemli bir problem haline geldigini
dile getirir. 1989 yilinda ise daha sonra {iniversitelerde agilmas diisiiniilen ve kararlastirilan Tiirk¢enin Egitimi-Ogretimi
Lisans Programlarina dgretim elemani yetistirmek amaciyla Gazi Universitesi Sosyal Bilimler Enstitiisiine bagl olarak
yiiksek lisans ve doktora programlarini yiiriitmek iizere Tiirkgenin Egitimi-Ogretimi Ana Bilim Dali kurulur. 1992
yilinda YOK {in 1.6.1989 tarih ve EO / 07.02.003 / 1752-11714 say1l1 karar1 ile Gazi Universitesi Gazi Egitim Fakiiltesi
Tiirk Dili ve Edebiyati1 Egitimi Boliimiine bagh olarak 6grencileri bilimsel bakis agisi, entelektiiel merak ve Tirk¢enin
yeterliligi ile yetkin, verimli dgretmenler olarak yetistirmek amaciyla Tiirkge Ogretmenligi Ana Bilim Dali kurulur
(Gazi Universitesi Tiirkge Egitimi, t. y.). 1998 yilinda YOK, egitim fakiilteleri igin yeni bir yapilanmaya gitmistir. Bu
yapilanmada Tiirk Dili ve Edebiyat: Egitimi Boliimii, Orta Ogretim Sosyal Alanlar Egitimi Boliimlerinde ana bilim dali
statiisline alinmigtir. Bu durum Tiirkge egitimi i¢in temel derslerin azalmasina yol agmistir. Tiirkge egitimi 6grencilerine
s0z konusu yillarin ders programlarina bakildiginda cografya, tarih dersleri okutulmaya baglanmistir. Egitim
fakiiltelerinin yapilanmasinda 2006-2007 diizenlemesi ise birgok programda oldugu gibi Tiirkce Ogretmenligi Lisans
Programinda da yeni bir diizenleme yapilmstir (YOK, 2007, s. 63). Tiirkge Ogretmenligi 2017 yilindan itibaren Tiirkge
ve Sosyal Bilimler Egitim Boliimleri catis1 altinda Tiirk¢e Egitimi Ana Bilim Dali olarak egitim vermeye devam
etmektedir. Tiirkiye’de 5’1 vakif olmak {izere 74 {iniversitenin 76 fakiiltesinde egitime devam etmektedir. Tiirk¢e Egitimi
Ana Bilim Dallari, kurulugundan bugiine lisans programlarinda MEB ve 6zel okul biinyesinde ¢aligmak iizere birgok
Ogretmen ve lisansiistii programlarinda akademisyen adaylar1 yetistirmistir. Yetistirdigi akademisyenlerin biiyiik bir
kismi mezun olduklan Tiirkce Egitimi Ana Bilim Dallarinda ya da Tiirk dili ve edebiyati gibi yakin alanlarda
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calismaktadir. Tiirkge Egitimi Ana Bilim Dallarinda miifredatlar geregi sadece Tiirk¢e Egitimi Ana Bilim Dali mezunu
akademisyenler degil; Tiirk Dili ve Edebiyati, Tiirk Halk Bilimi, Dilbilim, Yabanci Dil Olarak Tiirk¢enin Ogretimi gibi
ana bilim dallarindan mezun akademisyenler de istihdam edilmektedir. Bu ¢alismada da Tiirkge Egitimi Ana Bilim
Dallarinda ¢alisan akademisyenlerin mevcut durumu analiz edilecek, s6z konusu ana bilim dallarinin olumlu ve olumsuz
yanlar1 tespit edilerek tavsiyelerde bulunulacaktir. Caligma 01.05.2021- 30.06.2021 tarihleri arasinda boliimlerin web
sayfalarindan elde edilen verilere gore gerceklestirilmistir. Bu amagla agagidaki arastirma sorularina cevap aranmistir:

» Tiirk¢e Egitimi Ana Bilim Dallarinda ¢alisan akademisyenlerin cinsiyete gore dagilimi nasildir?

» Tiirk¢e Egitimi Ana Bilim Dallarinda ¢alisan akademisyenlerin unvana goére dagilimi nasildir?

» Tiirk¢e Egitimi Ana Bilim Dallarinda ¢alisan akademisyenlerin uzmanlik alanlarina gére dagilimi nasildir?

* Tiirkge Egitimi Ana Bilim Dallarinda ¢alisan akademisyenlerin egitimlerini yurti¢i veya yurt disinda almalarina gore
dagilim1 nasildir?

* Tiirk¢e Egitimi Ana Bilim Dallarinda mezunlarinin lisansiistii egitim aldiklari {iniversitelere gore dagilimi nasildir?

» Tiirk¢e Egitimi Ana Bilim Dallarinda ¢alisan akademisyenlerin cografi bdlgelere gore dagilimi nasildir?

» Tiirk¢e Egitimi Ana Bilim Dallarinda ¢alisan akademisyenlerin devlet veya vakif tiniversitelerinde ¢alisma durumuna
gore dagilimlar1 nasildir?

» Tiirk¢e Egitimi Ana Bilim Dallarinda okutulan derslerin dagilimi nasildir?

Yontem

Caligmada nitel arastirma yontemlerinden durum caligmasi kullanilmigtir. Durum ¢alismasi (Berg ve Lune, 2019, s. 324;
Berg, 2004) “bir ya da birkag agiklayict durumun nitel olarak derinlemesine arastirilmasi” olarak tanimlanmistir. Berg
(2004) durum calismasi daha 6nce “belirli bir kisi, sosyal ortam, etkinlik ya da grup hakkinda sistematik bir sekilde
yeterli bilgi toplayarak arastirmaciya 6znenin nasil isledigi ya da c¢alistiginin anlagilmasi olanak veren bir yontem”
olarak tanimlamigtir. Chmiliar’a gore (akt. Subasi ve Okumus, 2017, s. 420) ise durum ¢alismasi, sinirli bir sistemin
nasil isledigi ve c¢alistigi hakkinda sistematik bilgi toplamak icin ¢oklu veri toplama kullanilarak o sistemin
derinlemesine incelenmesini igeren metodolojik bir yaklasimdir. Bu sebeple Tiirkiye’deki egitim fakiilteleri biinyesinde
1992 yilindan itibaren 6gretim faaliyeti vermeye baslayan Tirk¢e Egitimi Ana Bilim Dallarinin 6gretim kadrolarini
¢oziimlemek ve dersler ile 6gretim kadrolariin uyumunun belirlenmesi amaglandigindan durum g¢aligmasi yontemi
calismaya uygun arastirma yontemi olarak belirlenmistir. Arastirma ve yayn etigine uyulmustur. Bu ¢alismadaki veriler
acik erisim verilerinden (YOK ve {iniversite websiteleri) derlendiginden etik onaya ihtiyag yoktur.

Veri Toplama Araclan

Veriler, dokiiman analizi yontemi ile toplanmistir. Dokiiman analizi (Wach, 2013, s. 1) yazili dokiimanlarin igeriklerini
titizlikle ve sistematik olarak analiz etmeye yonelik bir arastirma yontemidir. Dokiiman analizi, basili ve elektronik
materyaller olmak iizere tim belgeleri incelemek ve degerlendirmek icin kullanilan sistemli bir yontemdir. Nitel
arastirmada kullanilan diger yontemler gibi dokiiman analizi de anlam ¢ikarmak, ilgili konu hakkinda bir anlayis
olusturmak, ampirik bilgi gelistirmek igin verilerin incelenmesini ve yorumlanmasii gerektirmektedir (Corbin &
Strauss, 2008, s. 10). Arastirmada verilerin toplanmast igin ilgili iiniversitelerin internet siteleri, YOK Akademik sayfasi
ve YOK Tez Merkezi'ne bagvurulmustur. Akademisyenlerin, isimleri, cinsiyetleri, unvanlari ana bilim dallar1 web
sayfalaridan; uzmanlk alanlar1 ise YOK Akademik sayfast ve YOK Tez Merkezi'nden akademisyen ismi aranarak
tespit edilmistir. Arastirmada kullanilan verilere 01.05.2021-30.06.2021 tarihleri arasinda ulasilmistir. Calismada
Tiirkiye’de bulunan Tiirk¢e Egitimi Ana Bilim Dallarinda ¢aligsan akademisyenlerin var olan durumlari ortaya konmaya
caligilmistir.

Verilerin Analizi

Bu calismada veriler igerik analizi yontemi ile elde edilmistir. i¢erik analizi Klaus Krippendorff’a gore (Gokge, 1995,
S. 24) iletisimin yazili 6zelliklerinden yazili olmayan igerik 6zelliklerine yonelik ¢ikarimlar yapmay1 amaglamaktadir.
Merten ise (Gokge, 1995, s. 24) igerik analizini sosyal gercegin yazili igeriklerinin 6zelliklerinden igerigin yazil
olmayan 6zellikleri hakkinda ¢ikarimlar yapmak yoluyla sosyal gercegi arastiran bir yontem olarak tanimlamaktadir.
S6z konusu analiz yontemi Tiirkiye’deki {iniversiteler blinyesinde bulunan Tiirk¢e Egitimi Ana Bilim Dallarinda gérev
yapan akademisyenlere uygulanmistir. Akademisyenlerin bagl bulunduklari ana bilim dali web sayfasindan, YOK
Akademik’ten ve YOK Tez Merkezi iizerinden elde edilen veriler 1s1ginda cinsiyet durumuna, unvana, uzmanhk
alanlina, egitim aldiklar tilkeye, Tiirkce egitimi mezunlarinin lisansiistii egitim aldiklar1 iiniversitelere ve bolgelere gore
analiz edilmistir.

116



Doykun

Bulgular

Tiirkiye genelinde besi vakif olmak iizere yetmis dort liniversitede yetmis alti Tiirkge Egitimi Ana Bilim Dali
bulunmakta ve bu ana bilim dallarinda bes yliz doksan akademisyen galigmaktadir. Calismada akademisyenlerin 1)
cinsiyet durumu, 2) unvani, 3) uzmanlik alani, 4) egitimlerini yurti¢i/yurt disinda yapmalari, 5) Tiirkce egitimi
mezunlarinin lisansiistii egitim aldiklar1 iiniversiteler, 6) cografi bolgelere ve 7) devlet/vakif iiniversitesine gore
akademisyen dagilimlar tespit edilmeye calisilmistir.

Cinsiyet durumuna gore akademisyen dagihmi: YOK verilerine gore 181300 akademisyenin 98569°i erkek,
827311 ise kadin akademisyen akademisyendir. Unvanlara gore kadin erkek oranlaria bakildiginda ise profesorlerin
21275’1 erkek, 10436’s1 kadin; dogentlerin 11277’si erkek, 7551’1 kadin; doktor 6gretim iiyelerinin 224731 erkek,
18636’s1 kadin; 6gretim gorevlilerinin 1877171 erkek, 192681 kadin; arastirma gorevlilerinin ise 247731 erkek, 268401
kadindir. Unvanlara gére genel bir degerlendirme yapildiginda profesor ve dogent ve doktor 6gretim tliyeleri kadrolarinin
¢ogunlugunu erkekler, 6gretim gorevlisi ve arastirma gorevlisi kadrolarinin ¢ogunlugunu ise kadinlar olugturmaktadir.
Calisma konusu olan Tiirk¢ce Egitimi Ana Bilim Dallar1 incelendiginde ise s6z konusu ana bilim dalinda ¢aligan 590
akademisyenden 353’11 erkek; 237’si kadindir. Yiizde olarak ele alindiginda da erkekler %60’ kadinlar ise %40’ 1m1
olusturmaktadir.

Grafik 1. Akademisyenlerin Cinsiyetlerine Gore Dagilim

Devlet iiniversitelerinde erkek akademisyenlerin sayisi kadin akademisyenlere oranla oldukga fazla iken vakif
iiniversitelerinde ise durum, yar1 yartyadir. Devlet iiniversitelerinde 337 erkek, 220 kadin akademisyen ¢alisiyorken
vakif tiniversitelerinde 17 kadin, 16 erkek akademisyen c¢aligmaktadir. Yukaridaki oranlar, devlet ve vakif
iiniversitelerinde gorev yapan akademisyenlerin tamamina ait oranlar1 vermektedir. Erkan Cer (2016, s.455) yaptig
calismada 2016 yilinda Tiirk¢e egitimi boliimlerinde ¢alisan akademisyenlerin %71 inin erkek, % 28.4’{inlin ise kadin
oldugunu tespit etmistir.

Akademisyenlerin unvanlara gore dagilimi: Tiirk¢e Egitimi Ana Bilim Dallarinda toplam 590 akademisyenin
100’1 profesor, 157’si dogent, 175’1 doktor 0gretim tiyesi, 25’1 6gretim gorevlisi ve 137’si arastirma gorevlisidir.

Grafik 2. Akademisyenlerin Unvanlara Gore Dagilimi
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Yiizde olarak bakildiginda ise %17’si profesor, %26’s1 dogent, %30’u doktor 6gretim {iyesi, %4’li 6gretim
gorevlisi ve %23’1 arastirma gorevlisidir. Yiizde ve say1 olarak siralandiginda en ¢ok doktor dgretim iiyesi, en az da
Ogretim gorevlisi bulunmaktadir. 137 arastirma gorevlisinin 16’s1 ve 25 Ogretim gorevlisinin 4’ii doktorasini
tamamlamigtir. Cer’in yaptig1 calismada (2016, s. 455) 2016 yilinda Tiirkce egitimi boliimlerinde gorev yapan dgretim
elemanlarinin % 17’si profesor, % 23.9°u dogent, % 57.9°u doktor 6gretim iiyesi (eski adiyla yardime1 dogent doktor)
ve % 1.2’si ise doktordur. Sayisal olarak degerlendirildiginde ise 57 profesor, 80 dogent ve 194 doktor Ggretim iiyesi
bulunmaktadir. Bugiin ile karsilastirildiginda 6gretim {iyesi sayisinda artig oldugu gézlemlenmektedir. En ¢ok aragtirma
gorevlisi Akdeniz Universitesi (alt1) ve Yildiz Teknik Universitesi’nde (alt1) bu iki iiniversiteyi Mugla Sitki Kogman
(bes), Sakarya (bes), Gazi (dort), Uludag (dort), Adiyaman Universitesi (dort) ve Usak Universitesi (dort) takip
etmektedir. Vakif iniversitelerinde ise hemen her iiniversitede birer, ikiser aragtirma gorevlisi calismaktadir. Arastirma
gorevlisi olmayan ve istihdama agik tiniversiteler tablo 1°de siralanmistir.

Tablo 1. Tiirkce Egitimi ABD Arastirma Gorevlisi Bulunmayan Universiteler
Sira Universite

Alanya Alaaddin Keykubat Universitesi
Amasya Universitesi

Burdur Mehmet Akif Ersoy Universitesi
Dicle Universitesi

Erzincan Binali Yildirim Universitesi
Giresun Universitesi

Manisa Celal Bayar Universitesi

Sinop Universitesi

Siileyman Demirel Universitesi

10 Trakya Universitesi

11 Zonguldak Biilent Ecevit Universitesi
12 Fatih Sultan Mehmet Vakif Universitesi

O 00NN A~ W=

Profesor kadrolarina bakildiginda ise 12 profesoér bulunan Gazi Universitesi en ¢ok profesériin bulundugu
Tiirkce Egitimi Ana Bilim Dalina sahiptir. Inénii Universitesi (bes), Hatay Mustafa Kemal Universitesi (dort),
Pamukkale Universitesi (dort), Istanbul Universitesi (dért), Atatiirk Universitesi (dort), Necmettin Erbakan Universitesi
(i), Marmara Universitesi (ii¢), Mersin Universitesi (ii¢), Firat Universitesi (ii¢), Burdur Mehmet Akif Ersoy
Universitesi (iig) ve Uludag Universitesi’nde (ii¢) de birden fazla profesdr gorev yapmaktadir. Bazi iiniversitelerde ise
birer ikiser profesor bulunmakta, bes vakif tiniversitesinde ise toplam ii¢ profesor kadroya dahil edilmistir. Bunun
disinda tablo 2’de goriildiigii iizere pek ¢ok iiniversitede de profesdr bulunmamaktadir.

Tablo 2. Tiirkce Egitimi ABD Profesér Bulunmayan Universiteler
Sira Universite

1 Aksaray Universitesi

2 Bartin Universitesi

3 Bayburt Universitesi

4 Canakkale Onsekiz Mart Universitesi
5 Ege Universitesi
6
7
8
9

Hakkari Universitesi

Kahramanmaras Siit¢ii Imam Universitesi
Karamanoglu Mehmet Bey Universitesi
Kastamonu Universitesi

10 Kilis 7 Aralik Universitesi

11 Kocaeli Universitesi

12 Manisa Celal Bayar Universitesi

13 Mugla Sitk1 Kogman Universitesi

14 Mus Alparslan Universitesi

15 Necmettin Erbakan Universitesi (Eregli Egitim Fakiiltesi)
16 Nevsehir Hac1 Bektas Veli Universitesi

17 Nigde Omer Halisdemir Universitesi

18 Recep Tayyip Erdogan Universitesi

19 Selcuk Universitesi
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20 Sinop Universitesi

21 Sivas Cumhuriyet Universitesi

22 Siileyman Demirel Universitesi

23 Trakya Universitesi

24 Yozgat Bozok Universitesi

25 Zonguldak Biilent Ecevit Universitesi
26 Istanbul 29 May1s Universitesi

27 Istanbul Sabahattin Zaim Universitesi

Akademisyenlerin uzmanhk alanlarma gore dagilimi: Tiirkce Egitimi Ana Bilim Dallarinda caligan
akademisyenler, Tiirk¢e Egitimi, Yeni Tiirk Edebiyati, Tiirk Dili, Eski Tiirk Edebiyati, Tiirk Halk Bilimi, Tiirk Dili ve
Edebiyati Egitimi basta olmak lizere 14 farkli alanda egitim almistir. Bunun diginda 26 kisinin de uzmanlik alanlari ile
ilgili herhangi bir bilgiye ulasilamamistir.
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Grafik 3. Uzmanlik Alanlaria Gore Dagilim

Uzmanlik alanlar1 doktor gretim iiyesi, dogent ve profesorlerde doktora yaptigi alana gore; arastirma gorevlileri
ve 0gretim gorevlilerinde yliksek lisans alanlarina gore degerlendirilmistir. Tiirkge Egitimi Ana Bilim Dallarinda gorev
yapan akademisyenler uzmanlik alanlarina gore incelendiginde akademisyenlerin biiyiik bir kismmin Tiirkce egitimi
uzmani oldugu goriilmektedir. Bunun yani sira ana bilim dalinda okutulan Yeni Tiirk Edebiyati, Eski Tiirk Edebiyati,
Tiirk Dili, Ttrk Halk Edebiyati gibi ana bilim dallarindan da akademisyenlerin varlig1 goriilmektedir. Ancak ana bilim
dalina daha uzak disiplinlerden akademisyenlerin varligi da dikkat cekmektedir. Giizel Sanatlar, Egitim Yonetimi ve
Denetimi, Sinmif Egitimi, Tarih gibi alanlardan akademisyenlerin oldugu goriilmektedir. Bazi ana bilim dallarinda yeterli
sayida Tiirk¢ce egitimi uzmani varken bazilarinda sadece birer ikiser Tiirk¢e egitimi uzmani bulunmaktadir. Yeni Tiirk
Edebiyati, Eski Tiirk Edebiyati, Tiirk Dili, Tiirk Halk Edebiyati uzmanlar1 agisindan da bir degerlendirme yapildiginda
ise dagilim esit oldugu diisiiniildiiglinde — verilere gore degil- Eski Tiirk Edebiyat1 ve Tiirk Dili uzmanlariin yeterli
sayida oldugu goriilmektedir. Ancak Eski Tiirk Edebiyati1 ve Tiirk Halk Edebiyati alanlarinda uzman eksikligi dikkat
cekmektedir. Ayrica 26 akademisyenin uzmanlik alan bilgisine ulagilamamistir. Car (2016, s. 453) yaptig1 ¢alismada
Tiirkge egitimi boliimlerinde ¢alisan akademisyenlerin ¢ogunlugunun Tiirk Dili ve Edebiyati mezunu 15 Necmettin
Erbakan Universitesi (Eregli Egitim Fakiiltesi) 16 Nevsehir Hac1 Bektas Veli Universitesi 17 Nigde Omer Halisdemir
Universitesi 18 Recep Tayyip Erdogan Universitesi 19 Selcuk Universitesi 20 Sinop Universitesi 21 Sivas Cumhuriyet
Universitesi 22 Siileyman Demirel Universitesi 23 Trakya Universitesi 24 Yozgat Bozok Universitesi 25 Zonguldak
Biilent Ecevit Universitesi 26 Istanbul 29 May1s Universitesi 27 Istanbul Sabahattin Zaim Universitesi oldugunu tespit
etmistir. Giizel, Kurudayioglu ve Tiizel’e (2010: 460) gore Tiirk¢e egitimi bdliimlerinde gdérev yapan 203 6gretim
elemanimin 47 (% 23)’si Tiirk¢e egitimi alaninda doktora derecesine sahipken 156 (% 77)’si diger alanlardan doktora
derecesine sahiptir. Kurudayioglu ve Yilmaz’a (2015: 366) gore 2015 yilinda Tiirkge egitimi boliimlerinde gorev yapan
280 akademisyenin 100 (% 35)’t Tiirkge egitimi alaninda doktora derecesine sahipken 180 (% 64)’i diger alanlardan
doktora derecesine sahiptir. Ancak giiniimiizde Tiirk¢e egitimi mezunu sayisinin ve ylizdesinin daha fazla oldugu
goriilmektedir. Cesitli uzmanlik alanlarinda egitim alan akademisyenler, Tiirk¢e Egitimi Ana Bilim Dallarinda daha ¢ok
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alan egitimi ders grubundan dersler yiiriitmektedirler. Meslek bilgisi dersleri Egitim Bilimleri Boliimii tarafindan
gorevlendirilen akademisyenlerce yiiriitiilmektedir. Bir kism1 Tiirk Dili, Atatiirk Ilkeleri ve inkilaplar1 Tarihi gibi YOK
zorunlu derslerinden; bir kismi da fakiiltelerin segmeli ders havuzunda bulunan genel kiiltiir dersleri ise daha ¢ok ana
bilim dali disindan akademisyenlerce yiiriitiilmektedir. S6z konusu derslerin sayilar1 ve yiizdeleri asagidaki tabloda
verilmistir.

Tablo 3. Tiirk¢e Egitimi Ana Bilim Dali Dersleri

Sira Ders Grubu f %
1 Meslek Bilgisi 22 32
2 Genel Kiiltiir 12 18
3 Alan Egitimi 34 50

Yukarida sayilar1 ve ylizdeleri verilen meslek bilgisi derslerinin 6’s1; genel kiiltiir derslerinin 4°i; alan egitimi
derslerinin ise 6’s1 ise se¢gmeli ders kategorisinde yer almaktadir. S6z konusu se¢meli dersler ise YOK iin Tiirkce
Ogretmenligi Lisans Programi katalogunda paylasilmistir. Bu katalogda 22 meslek bilgisi, 16 genel kiiltiir ve 14 alan
egitimi se¢meli dersi yer almaktadir. Derslerin sayis1 yetersiz goziikse de fakiiltelerde gérev yapan akademisyenler
tarafindan yeni ders onerileri ile se¢meli ders havuzu genisletilmektedir (YOK, 2018). Alan egitimi derslerine
bakildiginda segmeli dersler diginda 28 alan egitimi dersi bulunmaktadir. Bu derslerin 10’u dogrudan Tiirkge egitimi;
18’1 ise filoloji temel alan1 igerisinde degerlendirilecek derslerden olugsmaktadir. Dolayisi ile Tiirkge Egitimi Ana Bilim
Dallarinda c¢alisan akademisyenlerin uzmanlik alanlariin Tiirkge egitimi ve filoloji temel alanindan olmasi 6nem arz
etmektedir. Nitekim Tiirk¢e egitimi lisans programu iizerine 6gretim elamanlarinin goriisiinii alan Stebler ve Aykag
(2019) da programda okutulan derslerin gesitliligine ve her iki alandan derslerin de gerekligine deginmistir. Bu
dogrultuda ilgili ana bilim dallarinda farkli uzmanlik alanlarindan akademisyenlerin ¢aligmasi da kaginilmazdir.

Akademisyenlerin egitim aldiklar iilkelere gore dagilimi: Tiirkce Egitim Ana Bilim Dallarinda caligan
akademisyenlerin biiyiik bir cogunlugu ana bilim dalinin Tiirkge egitim olmasi sebebiyle Tiirkiye’de egitim almistir;
ancak sayis1 az da olsa Tiirkge Egitimi Ana Bilim Dallarinda yurt disinda egitim alan akademisyenler de gorev
yapmaktadir.

Yurtdisi; 9;
2%

Grafik 4. Egitim Aldiklar1 Ulkelere Gére Dagilimi

Tiirkge Egitimi Ana Bilim Dallarinda ¢alisan 590 akademisyenden 581°1 Tiirkiye’de egitim gormiis; 9’u da
yurtdisinda egitim almistir. Yiizde olarak bakildiginda ise Tiirkiye’de egitim gérenlerin oram1 %98 yurtdisinda egitimi
gorenlerin orani %2’dir. Yurtdisinda egitim alan akademisyenler Almanya, Fransa, Avusturya, Ingiltere, Birlesik
Krallik, Bosna Hersek, Kirgizistan, Polonya gibi iilkelerde doktoralarmi genellikle Dilbilimi, Ingiliz Dili Egitimi, Tiirk
Dili gibi alanlarda yapmislardir. Mezun olduklar tiniversiteler ise Universitaet Wien, Freie Universitaet, Université
Paris III, Universit¢ de Reims Champagne-Ardenne, Loughborough University, University of Warwick, International
Burch University, Biskek Sosyal Bilimler Universitesi, Krakow Jagiellonski Universitesi’dir.

Tiirkce Egitimi Ana Bilim Dali mezunlarinin mezun olduklari iiniversiteye gore: Tiirk¢e Egitimi Ana Bilim
Dallarinda ¢alisan akademisyenlerin 320°si Tiirk¢ce Egitimi Ana Bilim Dallarinda egitim almistir. S6z konusu
akademisyenlerin egitim aldiklar iiniversitelere gore dagilimi agagidaki grafikte gdsterilmistir.

120



Doykun

) ) <& . ) ) ) ) ) <& . ) ;
& & & S & 8 O
& FEFEEEEEEE L EEEE
N S S N S S S S S S N S S S N S L
NSRS EES EESAEEEEE 4‘\5(\ AN N 4'\5(\ 4'\)(\ R O 6
AU A RS S RN AT S S 8
P L LN L PP ST LSO
[N Q& & N A SO AR N N @b S
FOBIR N S AN N G & & L S @F <2
A ® & & @ o AR
QP W& O
& O >
,bQ N2 @
¥ N
N XX
» L N
> &

Grafik 5. Tiirkge Egitimi Ana Bilim Dalindan Mezun Olduklar1 Universiteye Gore Dagilimi

Tiirkge Egitimi Ana Bilim Dalinda ¢alisan ve son egitimini bu alanda tamamlayan akademisyenlerin biiytik bir
boliimii Gazi, Atatiirk, Ankara, Marmara, Dokuz Eyliil, Inonii ve Sakarya Universitelerinde egitim almislardir. Gazi
Universitesi’nin ilk sirada yer almasinda Tiirkge Egitimi Ana Bilim Dalmin ilk kuruldugu iiniversite olmasi etkilidir.
S6z konusu akademisyenlerin 306’s1 devlet {iniversitelerinden 14’i de vakif liniversitelerinden mezun olmustur. Tiirkge
egitimi akademisyeni yetistiren iiniversite sayisi ise 34’tiir. Biinyesinde Tiirk¢e Egitimi Ana Bilim Dali barindiran
iiniversite sayisina gore degerlendirildiginde ise %45’inin Tiirkge egitimi alanina akademisyen yetistirdigi
goriilmektedir.

Bolgelere gore Tiirkce Egitimi Ana Bilim Dallarinda ¢calisan akademisyen dagilimi: Tiirkge Egitimi Ana
Bilim Dallarinda gorev yapan akademisyenler bolgelere gore incelenmis olup bolgelerdeki akademisyen sayilarindaki
farkliliklara dikkat ¢ekilmistir.
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Grafik 6. Bolgelere Gore Dagilim

Bolgelere gore incelendiginde ise Tiirkge Egitimi Ana Bilim Dallarinda en ¢ok akademisyen sayis1 I¢ Anadolu
Bolgesinde bunu Marmara ve Karadeniz Bolgeleri takip etmektedir. Tirkge Egitimi Ana Bilim Dallarinda en az
akademisyene sahip bolge ise Giineydogu Anadolu Bolgesidir. I¢ Anadolu Bélgesinde Tiirkge egitimi
akademisyenlerinin sayisinin fazla olmasinda bolgedeki iiniversite sayisinin diger bolgelere nazaran fazla olmasi dnemli
bir etkendir. Bélgelere gore Tiirkge Egitimi Ana Bilim Dali dagilimina bakildiginda i¢ Anadolu Bélgesinde 16, Marmara
Bolgesinde 14, Karadeniz Bolgesinde 14, Dogu Anadolu ve Ege Bolgesinde 9, Akdeniz Bolgesinde 8, Giineydogu
Anadolu Bélgesinde 6 ana bilim dali bulunmaktadir. i¢ Anadolu ve Marmara Bolgelerinde ana bilim dali ve
akademisyen sayisinin fazla olmasinda bir bagka etken de vakif iiniversitelerinin varligidir. Biinyesinde Tiirk¢e Egitimi
Ana Bilim Dal1 barindiran toplam 5 iiniversiteden 4’ii Marmara, 1°i de I¢ Anadolu Bolgesinde yer almaktadur.
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Devlet / Vakif iiniversitesine gore akademisyen sayisi ve orani: Tiirkce egitimi, devlet tiniversitelerinin yan
sira vakif tiniversitelerinde de acilan ve pek cok 6grenci tarafindan tercih edilen ana bilim dallarindandir. Devlet/ vakif
iiniversitesi istatistikleri agagidaki grafikte gosterilmistir.

Grafik 7. Devlet /Vakif Universitesine Gore Akademisyen Sayis1 ve Orani

Toplam 74 fniversitede ve 76 fakiiltede kurulan Tiirkge Egitimi Ana Bilim Dallarinin 71’1 devlet
iiniversitesinde, 5’1 de vakif iiniversitesinde yer almaktadir. Oran olarak bakildiginda ise %93’linii devlet
iiniversiteleri %7’sini de vakif iiniversiteleri olusturmaktadir. Devlet iiniversitelerinde ¢alisan akademisyen sayisi1 557
iken vakif tiniversitelerinde ¢alisan akademisyen sayis1 33tiir.

Akredite edilen ana bilim dallari: Yukarida ele alman 7 maddenin yani sira ana bilim dallarmin akredite
olmalar1 da son dénemde 6nem arz eden durumlardan biridir. Ana bilim dallarinin akademik kadro durumu akredite
stirecinde biiyiik oranda etkili olmaktadir.

Tablo 4. Akredite Edilen Ana Bilim Dallar:

Universite Gegerlilik Siiresi
1 Bartin Universitesi 28.03.2019 - 28.03.2024
2 Baskent Universitesi 24.04.2021 - 24.04.2024
3 Cukurova Universitesi 24.04.2021 - 24.04.2023
4 Erciyes Universitesi 24.04.2021 - 24.04.2023
5 Gaziantep Universitesi (Gaziantep Egitim Fakiiltesi) 15.05.2020 - 15.05.2023
6 Istanbul Aydin Universitesi 28.03.2019 - 28.03.2022
7 Istanbul Sabahattin Zaim Universitesi 15.05.2020 - 15.05.2023
8 Mugla Sitk1 Kogman Universitesi 15.05.2020 - 15.05.2022
9 Recep Tayyip Erdogan Universitesi 24.04.2021 - 24.04.2024
10 Sakarya Universitesi 04.05.2018 - 04.05.2023
11 Zonguldak Biilent Ecevit Universitesi 28.03.2019 - 28.03.2021

76 Tiirkge Egitimi Ana Bilim Dalindan sadece 11°i akredite olmus, 66 iiniversite ise akredite olmay1
beklemektedir. Akredite olan tiniversitelerden 3’iiniin vakif 8’inin ise devlet {iniversitesi oldugu goriilmektedir. Vakif
iiniversiteleri kendi aralarinda degerlendirildiginde 5 tiniversiteden 3’{liniin akredite olmas1 dikkat ¢ekmektedir. Devlet
iiniversitelerinde akredite olanlarin ise daha ¢ok yeni kurulan ya da kiigiik iiniversiteler olmasi dikkat ¢cekmektedir. Bu
durum gelismeye ag¢ik olmalartyla degerlendirilebilir.

Sonug¢ ve Tartisma

Tiirk¢e Egitimi Ana Bilim Dallarinda ¢aligan akademisyenler cinsiyet dagilimina, devlet/vakif tiniversitelerinde
calismalarina, unvanlarina, uzmanlik alanlarina, egitim aldiklarn iilkelere, doktora yaptiklari {iniversitelere ve bolgelere
gore olmak lizere yedi kategoride incelenmistir. Tiirkge Egitimi Ana Bilim Dallarinda c¢alisan akademisyenlerin
cinsiyetlerine gore dagilimlarina bakildiginda devlet {iniversitelerinde 337 erkek, 220 kadin; vakif {iniversitelerinde 16
erkek, 17 kadin olmak iizere toplamda 590 akademisyen ¢alismaktadir. Genel olarak bu bulgular, Tiirk¢ce Egitimi Ana
Bilim Dallarinda kadin ve erkek oranlarimin 6zgiir, esitlik¢i ve demokratik bir dagilim gostermedigi; bu oranlarin en
azindan kadro dagilimina sayisal olarak yansimadigini gostermektedir. Bu genel durum devlet {iniversiteleri ve vakif
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iiniversiteleri baglaminda ele alindiginda devlet {iniversiteleri aleyhine bir durum ortaya ¢ikmaktadir. Ancak vakif
iiniversiteleri s6z konusu oldugunda ise daha esit bir dagilima sahip olundugu goriilmektedir.

Devlet iiniversitelerinde erkek akademisyenlerin sayis1 kadin akademisyenlerden oldukc¢a fazladir. Vakif
{iniversitelerinde ise kadin erkek orani esittir. YOK’iin verilerine gore 129°u devlet, 74’ii vakif ve 4’ii meslek
yiiksekokulu olmak iizere 207 yiliksekdgretim kurumunda, 8 219 518 6grenci, 90 338 dgretim iiyesi, 180 065 dgretim
elemant bulunmaktadir. 2020 yili1 verilerine gore 180 065 akademisyenin 98 404°i erkek, 81 661’i kadindir.
Tiirkiye’deki {niversitelerde calisan akademisyenlerin kadin-erkek orani Tiirk¢e Egitimi Ana Bilim Dallarinda
calisanlara gore oram birbirine daha yakindir. Ancak Tiirkiye genelinde arastirma gorevlisi kadrolar incelendiginde
kadin arastirma gorevlilerinin sayisi erkeklere gore daha fazladir. 26 352 kadin aragtirma gorevlisine karsin 25060 erkek
aragtirma gorevlisi gorev yapmaktadir (YOK, 2021).

Tiirk¢e Egitimi Ana Bilim Dallarinda 137 aragtirma gorelisinden 67°si devlette, 6’s1 da vakifta olmak iizere 74
kadm aragtirma gorevlisi ¢alismaktadir. Dolayisiyla aragtirma gorevlilerinin cinsiyete gore dagiliminda Tiirkiye’deki
genel durum Tiirkge Egitimi Ana Bilim Dallar igin de gegerlidir. Ayrica 6nlimiizdeki yillarda aragtirma gorevlilerinin
yeni unvanlar almasiyla birlikte kadin-erkek dagilimindaki farkin da ortadan kalmas1 muhtemeldir.

Tiirkiye’de toplam 74 {iniversitede 71’1 devlet, 5’1 vakif olmak iizere 76 Tiirkge Egitimi Ana Bilim Dali
bulunmaktadir. Necmettin Erbakan Universitesi (Ahmet Kelesoglu ve Eregli Egitim Fakiiltesi), Gaziantep Universitesi
(Egitim Fakiiltesi ve Nizip Egitim Fakiiltesi) bilinyelerinde ikiser egitim fakiiltesi bulundurdugundan ikiser Tiirkge
Egitimi Ana Bilim Dali bulunmaktadir. Devlet Universitelerinde 337 si erkek olmak iizere 557; vakif iiniversitelerinde
ise 16’s1 erkek 33 akademisyen gorev yapmaktadir.

Unvanlara gore bir degerlendirme yapildiginda ise 100 profesor, 157 dogent, 175 doktor 6gretim iiyesi, 137
arastirma gorevlisi, 25 Ogretim gorevlisi gérev yapmaktadir. S6z konusu Ogretim gorevlilerinin 4’ii Trabzon
Universitesi’nde gérev yapmaktadir. Bu durum ilgili ana bilim dalinda lisans ya da yiiksek lisans mezunu 6gretim iiyeleri
calistirmasi acisindan diger ana bilim dallarina gore daha zayif gostermektedir. Profesoér kadrosunda akademisyen
bulunmayan {niversiteler tablosuna bakildiginda ikisi vakif olmak iizere 27 iiniversitede profesoér kadrosunda
akademisyen bulunmamaktadir. Hatay Mustafa Kemal, Burdur Mehmet Akif Ersoy gibi diger tiniversitelere gore daha
yeni iiniversiteler olmasina ragmen kadrolarinda birden fazla profesoér bulunmasina ragmen Ege, Selcuk, Siileyman
Demirel Universitesi gibi daha koklii {iniversitelerde hi¢ profesdér bulunmamasi dikkat ¢ekicidir. Ayrica arastirma
gorevlisi bulunmayan 11’1 devlet olmak iizere 12 {iniversitenin ilgili ana bilim dalinda akademisyen adaylar i¢in
istihdam saglanabilir.

Tiirkge Egitimi Ana Bilim Dali akademisyenlerinin uzmanlik alanlarina gore incelendiginde ise yarisindan
fazlasimin Tiirkge egitimi uzman oldugu goriilmektedir. Ancak tiniversitelere gére dagilim esit degildir. Bazi ana bilim
dallarinda bir Tiirkge egitimi uzmani varken bazilarmda tamami Tiirkge egitimi uzmanidir. Ornegin Kirsehir Ahi Evran
Universitesi, Egitim Fakiiltesi, Tiirkge Egitimi Ana Bilim Dalinda 12 akademisyen gorev yapmaktadir; ancak bunlardan
biri dogent biri de aragtirma gorevlisi olmak iizere ikisi Tiirkge egitimi uzmanidir. S6z konusu ana bilim dalinda Tiirk
Dili, Yeni Tiirk Edebiyati, Egitim Yo6netimi ve Denetimi, Tiirk Dili ve Edebiyat1 Egitimi, Giizel Sanatlar Egitimi,
Dilbilimi ve Yabanci Dil Olarak Tiirkge Ogretimi alanlarinda uzman akademisyenler gérev yapmaktadir. Cagimizda
her ne kadar disiplinler aras1 yaklasim 6nem kazansa da bir ana bilim dalinda Tiirk¢e egitimi disinda ve s6z konusu
alana daha yakin alanlardan ziyade bu kadar farkli alandan akademisyenin bir arada olmas1 saglikli bir durum olarak
goriilmemektedir. Benzer bir durum Celal Bayar Universitesi icin de gegerlidir. S6z konusu {iniversitenin Tiirk¢e
Egitimi Ana Bilim Dalinda bir tane bile Tiirk¢e egitimi uzmanimin bulunmamasi, 6gretim elemanlarinin Tiirk Dili ve
Edebiyati boliimiinden olmasi dikkat g¢ekicidir. Diger yandan Kafkas Universitesi, Karamanoglu Mehmet Bey,
Dumlupmar ve Mus Alparslan Universitesi Tiirkce Egitimi Ana Bilim Dallarinda da Tiirkce egitimi uzmani disinda
akademisyen gorevlendirilmemistir. Tiirkge Egitimi Ana Bilim Dallarmda okutulan dersler ve KPSS OABT soru
dagilimlar1 dikkate alindiginda en az birer Tiirk Dili, Tiirk Halk Edebiyati, Eski Tiirk Edebiyati, Yeni Tiirk Edebiyat1 ve
kadro sayismmin fazla oldugu ana bilim dallarinda dilbilim uzmanlarinin ¢alistirilmas1 daha uygun olacaktir. Bu
perspektifte degerlendirildiginde ise Gazi, Erciyes, Pamukkale, Giresun ve Necmettin Erbakan Universitelerindeki ilgili
ana bilim dallar 6rnek olarak gdsterilebilirken, Akdeniz, Balikesir, Uludag, Ondokuz Mayis, Adiyaman, Artvin Coruh,
Canakkale Onsekiz Mart, Gaziantep, Hatay Mustafa Kemal ve Mugla Sitk1 Kogman Universiteleri Tiirkge Egitimi Ana
Bilim Dallarinda ilgili alanlarda birer akademisyen gorevlendirerek Tiirk¢ce Egitimi Ana Bilim Dallarinda okutulan
dersler uzmanlar tarafindan okutulmus olacaktir. Tiirk¢e Egitimi Ana Bilim Dallarinda, Tiirk¢e ve edebiyat alanlarinin
disinda yabanci diller, giizel sanatlar, egitim bilimleri, smif egitimi, tarih gibi ¢esitli alanlardan akademisyenler
caligmaktadir. Baz1 akademisyenlerin de uzmanlik alanlarma ulagilamamistir. Bu durumun daha g¢ok arastirma
gorevlilerinde ve kadin akademisyenlerde gozlemlenmektedir. Bu durumdaki kadin akademisyenler bagl bulunduklari
kurumun web sayfalarindaki verileri giincellememis dolayistyla uzmanlik alanlarina YOK akademik sayfasindan
ulasilmaya calisilmis ve soyadi degisikligi gibi cesitli nedenlerle YOK akademik sayfasinda herhangi bir bilgiye
ulagilamamustir.
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Tiirk¢e Egitimi Ana Bilim Dallarinda ¢alisan akademisyenlerin egitim aldiklar {ilkeler incelendiginde ise 581’1
Tiirkiye’de 9’u ise yurtdisinda egitim almistir. Degerlendirmesini yaptigimiz ana bilim dalinin Tiirk¢e egitimi olmasi
bu sonuglarin kaginilmaz olmasinda pay biiytiktiir.

Tiirk¢e egitimi uzmanlarinin doktora ya da yiiksek lisans yaptiklar iiniversitelere gore dagilimina bakildiginda
ise biiyiik bir cogunlugunun Gazi Universitesi’nde egitim aldig1 goriilmektedir. Gazi Universitesi’nden sonra en ¢ok
Tiirkce egitimi uzmani yetistiren iiniversiteler ise Atatiirk, Ankara, Marmara, Dokuz Eyliil, Inénii ve Sakarya
Universitesi’dir. Gazi Universitesi’nin en ¢ok Tiirk¢e egitimi yetistiren iiniversite olmasinda en biiyiik etki ilk Tiirk¢e
Egitimi Ana Bilim Dalinin agildig1 {iniversite olmasi ve Ankara’da olmasidir. Diger tiniversiteler ise onun altinda Tiirkce
egitimi uzmani yetigtirmistir. Sonug olarak 76 Tiirk¢e Egitimi Ana Bilim Dalindan 34’ alaninda uzman yetistirmis,
geri kalan 42’si ise Tiirkce egitimi uzmani yetistirememistir. Bunun en biiyiik sebebi ilgili ana bilim dallariin yeni
kurulus olmasi ve akademik kadrolarini tamamlayamamis olmasidir. Tiirkge egitimi uzmanlariin sayisi s6z konusu
sayilardan daha fazla olmasi kaginilmazdir. Caligsma sinirliligi adina Tiirkge Egitim Ana Bilim Dallarinda ¢alisan
uzmanlarin incelenmesi, diger ana bilim dallarinda, boliimlerde ve kurumlarda ¢alisan uzmanlarin ¢aligmaya dahil
edilmeyisi tam sayinin ortaya konulmasini imkansiz kilmaktadir.

Bolgelere gore degerlendirildiginde ise en ¢cok akademisyenin oldugu bolgeler I¢ Anadolu ve Marmara; en ez
Giineydogu Anadolu bélgesidir. i¢ Anadolu ve Marmara bolgelerinde akademisyen sayisinin fazla olmasinda {iniversite
sayilari, bolgelerdeki sehirlerin niifuslar1 ve koklii iiniversitelerin bu bdlgelerde konumlanmasi etkili olmustur.
Giineydogu Anadolu’da saymin az olmasinda ise yine {iniversite sayisi, niifus ve iiniversitelerin yeni kuruluyor olmasi
etkili olmustur. Ayrica akademisyenlerin gesitli sebeplerden dolay1 Ankara, Istanbul, Izmir gibi biiyiik illerde yasama
isteginin de s6z konusu dagilimda pay: vardir.

Genel olarak bir sonug ¢ikartildiginda ise ¢ogu ana bilim dalinda kadro yapilanmasina gidilmesi gerekmektedir.
Tiirk¢e egitimi uzmanlar1 yetistirmek tizere ilgili ana bilim dallarinin akademisyen eksiklikleri tamamlanarak yeni
yiiksek lisans ve doktora programlar1 agilmalidir. Tiirk dili ve edebiyati alanlarinda uzman 6gretim elemani olmayan ya
da eksik olan ana bilim dallarinin ise eksikliklerini tamamlamasi gerekmektedir. Caligma agamasinda karsilasilan bir
baska eksiklik ise ana bilim dallarmin web sitelerinin gilincel olmayisi, 6gretim elemanlarinin egitim, uzmanlik alam
gibi bilgilerini eksik girmeleri ya da girmemeleri; ana bilim dallariin tarih¢e, misyon, vizyon gibi bilgilerini de
eklememeleridir. Bu anlamda lisans ve lisansiistii diizeyde egitim almak isteyen daha saglikli bir tercih yapmalarinda
ana bilim dallarinin web sitelerini yeniden gozden gegirilmesi ve diizenli bir sekilde yeni web sayfalar1 olugturmasi
Ogrenci portfoylinii de artiracaktir.

Bu caligmadan sonra konuyu ele alacak olan arastirmacilarin bu ¢alismanin biraktigi noktadan daha ileri
gotiirecek bir kapsamda hareket etmeleri gerekecektir. Yapilan calisma Tiirkiye geneli bir degerlendirme oldugundan
derinlemesine bir inceleme yapilamamistir. Ele alinan konu basliklar 6zelinde bir inceleme yapilabilir ya da Tiirkce
egitimi uzmanlarinin istihdam alanlar1 aragtirilip tartigilabilir. KKTC {iniversitelerinde bulunan Tiirkge Egitimi Ana
Bilim Dallar1 da yeni bir calismayla degerlendirilip tartigilabilir. Ayrica diger tilkelerdeki anadili egitimi boliimlerinde
gorev yapan akademisyenler ile mukayeseli bir ¢aligma da yapilabilir.

Arastirmacilarin Katki Orani
Caligma tek yazar tarafindan hazirlanmigtir.

Destek ve Tesekkiir
Yazar ¢aligma i¢in herhangi bir finansal destek almamugtir.

Cikar Catismasi
Yazar ¢aligmada herhangi bir ¢ikar ¢atigmasinin bulunmadigini beyan etmistir.
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Article Info

This qualitative research study investigated the influence of YouTubers on adolescents’
identity construction by exploring interactions between YouTubers and adolescents.
Towards this goal, this study intended to examine YouTubers’ role in adolescents’ lives in
terms of mindset and daily practices. In this interpretative phenomenological study, the
analyses of the data collected from 10 adolescents through semi-structured interviews
revealed that YouTubers guided adolescents to become integrated into the society by
noticing the similar aspects of their identities such as feelings, thoughts, and beliefs.
Furthermore, YouTubers have been found to assist adolescents to discover their
individuality through their videos and comments of other viewers on these videos. Also, it
has been observed that the exploration option and range of social interactions extended
thanks to the YouTubers. However, adolescents sometimes overly identified themselves
with the YouTubers, imitated them and implemented the YouTubers’ recommendations
without questioning.
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Ergenlikte YouTube Etkisi: Ergenlerin Kimlik insasinda YouTuberlarin Etkisini Kesfetmek

Oz

Makale Bilgisi

Bu ¢alismanin amaci ergenlerin kimlik ingasinda YouTuberlarin etkisini arastirmak ve bu
stirecte aralarinda ne tiir etkilesimler oldugunu kesfetmektir. Bu baglamda, YouTuberlarin
ergenlerin hayatindaki rolli, onlarin diisince ve giinlik pratiklerine etkilerini
incelemektedir. Bu nitel ¢calismada, ergenlerin kimlik deneyimleri hakkinda derinlemesine
bilgi toplamak i¢in ¢ogunlugu Istanbul’da yasayan 10 ergenle gériisme yapilarak veri
toplanmustir. Veriler, yorumlayic1 fenomenolojik analiz metodu kullanilarak analiz
edilmistir. Calismanin sonuglari YouTuberlarin ergenlere kimliklerinin duygu, diistince ve
inanglar gibi benzesen yonlerini fark ettirerek topluma entegre olmalarna katki
sagladiklarin1 gostermistir. Bunun yani sira, YouTuberlar hem kendi ¢ektikleri videolar hem
de bu videolara baskalarmin yaptig1 yorumlar araciligryla, ergenlerin bireyselliklerini fark
etmelerinde yardimci olmaktadirlar. Ayrica, YouTuberlar sayesinde seceneklerin
arastirmasi imkanin ve sosyal etkilesim alaninin olduk¢a genisledigi goriilmiistiir. Yine de,
ergenlerin zaman zaman Youtuberlarla fazla 6zdesim kurduklari, onlara 6zendikleri ve
onlarm onerilerini sorgulamadan uyguladiklar1 ortaya ¢ikmistir. Bu baglamda, ergenlerin
ne derece etkilendiklerine dair farkindaliklarimin diisiik oldugu ve yeni medya okuryazarlig
becerilerinin yetersiz oldugu goézlemlenmistir. Sonug olarak, ebeveynler, danismanlar ve
yetkililer i¢in de uygulamaya doniik ¢ikarimlar tartigilmistir.
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Introduction

YouTube has become one of the major sources of information for adolescents and one of the platforms that most
adolescents spend a significant amount of their time every day. The latest research has proven that social media platforms
have an undeniable influence on adolescents’ social implementations, and they provide an ample space to figure out,
search and express their identities (Davis, 2012). There are many popular social media platforms, such as Facebook,
Instagram, and Twitter, but YouTube has lately taken an outstanding place among other similar platforms with its rapidly
increasing usage and domain (Burgess & Green, 2009). On its website, YouTube claims its mission as to give everyone
a voice and show them the world. Additionally, the core values of YouTube are identified with four essential freedom
versions, namely, freedom of expression, freedom of information, freedom of opportunity and freedom to belong
(YouTube, 2019). Therefore, YouTube has become the most popular multimedia archive, video sharing, and a social
network platform today (Burgess & Green, 2009).

Along with this flourishing power, individuals started to produce and broadcast their official videos and content
and they are called YouTubers (Gardner & Lenhert, 2016). YouTubers are individuals coming from various social
environments and backgrounds; some are amateurs and some others are professionals, who share videos and become
known by a number of people even though they are not famous in society. These people can rapidly reach large groups
of followers just with videos they post and gain lots of money by advertising products in those videos (Illera & Benito,
2018). In this new order, YouTubers take their place in the community as ordinary people who have gained visibility
and fame through online platforms (Ando, 2016).

According to the data gathered by Defy Media, 96% of YouTube users are 13 to 24 years old. Adolescents
prefer YouTube mostly because they expand their social environment by participating in video groups through
YouTube, which shows them multiple ways in making friends (Lenhart et al., 2015). New paths open for them to express
themselves in different ways (Eftekhar, Fullwood & Norris, 2014), and a new dimension of sociability emerge in their
lives. The enormous number of videos available on YouTube from around the world with their unique themes,
discourses, and formats enlarge the social circle of adolescents. This fact permits exposure to new concepts and ideas
among young people at an international level, which affects the process of identity formation for adolescents in the areas
of sexuality, moral values, language, diet, media, and so forth. (Jensen, Arnett, & McKenzie, 2011). Identity formation
is a process of finding “a balance between that which is taken to be self and that considered to be the other.” (Kroger,
1996, p.8).

Regarding the survey results published by Variety magazine, YouTube celebrities are found to be more popular
among adolescents than traditional celebrities are (Defy media, 2015). The reason behind this fact is that sharing private
matters or things with the audience and trying to maintain interaction with followers create a sense of powerful
relationship (Berryman & Kavka, 2017). Therefore, YouTubers have an emotional bond with teens (Meseguer, 2016).
Also, research has shown that adolescents are profoundly affected by YouTubers, and they imitate their behaviors. For
instance, they buy the products suggested by YouTubers and change or adapt their behaviors in the way they are affected
by YouTubers, such as their way of dressing, their make-up styles, the language they use, and their sense of humor
(Westenberg, 2016).

This fact enables adolescents to meet with new concepts and ideas at an international level, which affects the
process of identity formation for adolescents in the areas of sexuality, moral values, language, diet, media, and so forth.
(Jensen, Arnett, & McKenzie, 2011). Adolescents take YouTubers as role models during identity formation in many
areas, such as social relationships, gender identity, vocational identity, and self-related concepts about their identity
development. This situation has caused an acceleration of identification (Pérez-Torres, Pastor-Ruiz and Ben-Boubaker.,
2018; Westenberg, 2016). For example, Pérez-Torres et al, (2018) proposed in their studies that YouTubers have the
potential to affect the process of searching and learning during adolescence. Within the context of vocational identity,
YouTubers tell their life story and how they built a career for themselves. In terms of gender identity development,
YouTubers function as a guiding spirit in the exploration of gender orientation of adolescents. YouTubers tell, directly
or indirectly, adolescents how they find out and manage their gender orientation personally and publicly.

Despite previous studies on YouTubers’ influence on identity construction (Pérez-Torres et al., 2018), teenager
behavior (Westenberg, 2016), bonding (Folkvord, 2019), gender roles (Ando, 2016), gender identity Lovelock, 2016),
advertising recognition and literacy (De Jans, 2019), uncertainty still remains in terms of the extent and nature of
Youtubers’ impact on adolescents’ identity construction in different parts of the world. Although Tiirkiye is one of the
countries with the youngest populations in the world, the related empirical literature is limited, if not entirely
nonexistent. Thus, the present study aims to explore the experiences of adolescents who follow YouTubers in terms of
their identity construction. In other words, this study intends to examine how adolescents experience their identity
growth as followers spending at least 30 minutes daily to watch YouTubers.
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This study is guided by two questions: 1) How do YouTubers influence adolescents’ identity construction
processes in terms of mindset and daily practices? and 2) What kind of interactions do adolescents’ engage in with
YouTubers? In presenting our explorations of the influence of YouTubers on adolescents’ mindset, daily practices,
concrete behaviors, and attitudes, we have organized this study into three main parts. First, we review previous research
on adolescents’ identity formation and Youtubers and describe the study’s conceptual framework drawing from
Erikson’s psychosocial theory (1968), Marcia’s Identity status paradigm (1980), Berzonsky’s identity processing styles
(1990), social context influence on identity formation (Adams & Marshall, 1996; Cote, 2009). Second, we recount our
methodology and use thematic analysis to present descriptive findings focused on the interactions between adolescents
and the Youtubers they follow, and the role Youtubers play in adolescents’ identity formation. Finally, we use our
conceptual framework to interpret the data presented in our findings.

Literature Review

Identity construction in Adolescence

Adolescence is a phase of transformation during which children turn into adults’ step by step through lots of visible and
invisible changes (Buckingham, 2008). In the Erikson’s psychosocial theory (1968), the conflict between identity and
identity confusion is the core dynamic for adolescence. It is a process of finding “a balance between that which is taken
to be self that considered to be the other (Kroger, 1996, p.8). One aspect of identity consists of membership in a social
group or groups and the collective value mechanisms that this membership brings along (Tajfel, 1982), the other aspect
of identity is finding unique and personal way of living. The achievement of both abilities in a balanced way eventually
forms the notion of identity (Adams & Marshall, 1996).

This process enables individuals to form a stable, socially accepted, and meaningful identity for themselves
through various explorations and searching (Erikson, 1968).

Marcia (1980) has conceptualized and functionalized Erikson’s theory and introduce identity statues paradigm
that has four statues considering two dimensions namely “exploration of options” and “inner commitments” (Marcia
1989, 1994). Exploration of options means the process through which each individual is reconsidering and questioning
their beliefs, thoughts, and experiences. Inner commitment means choosing and deciding one of the options to which
they develop loyalty in turn. (Marcia, 1966).

e Achievement: If individuals come up with inner commitments through an active exploration phase, they are
supposed to reach to a successful identity status.

e Moratorium: some individuals go through the explorations actively and eagerly search for the options. However,
they fail to decide on a particular option and to make inner commitments.

e Foreclosure: Individuals make inner commitments, but they do not investigate that option. They usually make
choices generally based on the expectancies of other people around them, or the options on which they have
made inner commitments.

e Identity diffusion: Individuals prefer neither to make exploration nor to make inner commitments on an option.
Berzonsky (1990) has approached the identity by considering socio-cognitive processes. He proposed three

styles of identity; information-oriented, norm-oriented, and avoidance-oriented (Berzonsky, 1989; 1990; 1992; 1994).
Information-oriented individuals correspond with those who have suspended identity and who are successful at identity
status in Marcia’s theory. A norm-oriented identity is the one where individuals form the values and expectations
through their families or social environments. That is why they avoid outer information due to the possible damage these
values and expectations might have. This identity style corresponds with that of Marcia’s identity foreclosure.
Avoidance-oriented individuals always abstain from making a decision and commitment, which corresponds with the
identity diffusion of Marcia’s (Berzonsky, 1992; 1999).

Adolescents’ relations with YouTubers
According to a research study carried out in Canada, according to the children’s statements, YouTube is in the first place
for them among ten other social media platforms. Furthermore, among Spanish students aged 14 to 17, Facebook is the
most popular social media platform, with YouTube coming in second (Pérez-Torres et al., 2018). According to Tiirkiye’s
YouTube user profile research in 2016, 72% of users aged 16 to 24 spend their time watching videos on YouTube.
Video watching has become the most time-consuming activity following work and sleep for adolescents. Internet usage
statistics in Tiirkiye in 2018 have shown that YouTube is the most effective social media platform with a share of 55%
(Ferah, 2016).

YouTube offers teens a field where they can investigate their identities, connect with their friends, and have fun
at the same time. In addition, it helps adolescents to believe that they have the feeling of contributing to the community.
Beyond that, YouTubers share an extensive coverage of their life stories, hobbies, success, and failures in their videos
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(Chau, 2010). This helps teens gain a perspective of life in terms of relationships, style, and design for adolescents who
are stepping into life (Westenberg, 2016). As a result, we can say that beyond entertainment, YouTube acts as a source
of information for adolescents (Tolson, 2010).

Chau (2010) emphasized that the sense of social connection that YouTube offers was another crucial feature for
teens. One of the essential qualities that make YouTube users different from those who use other platforms is that the
videos created by YouTubers have a powerful emotional function because their speech is based on the narrative style.
The gestures and facial expressions they use during this process allow their followers and audience to understand what
they mean and how they feel (Scolari & Fraticelli, 2017). Beyond this, YouTubers share supposedly sincere posts about
their private lives, such as their relationships or bedrooms, and even their confessions of mistakes, crimes, and sins,
which enables them to display their inner truth, which in turn keeps them at a closer distance to their audience (Jerslev,
2016). It provides the opportunity to get to know YouTubers better and make a stronger connection, thus arousing the
sense of closeness among the followers and the YouTubers. Therefore, adolescents highly prefer YouTube platform
because they regard YouTubers as their peers and fellows because most of the YouTubers are contemporaries of
adolescents. It helps them consider those YouTubers as the individuals of the same generation and as the social learning
theory suggests, They take YouTubers as reference people for themselves, and therefore they may imitate their actions,
and identify themselves with them (Bentley, Earls & O’Brien, 2011).

According to research conducted by Google, 60% of adolescents think that YouTubers are better people than
their friends (O’Neil-Hart & Blumenstein, 2016). Teens do not equate themselves by taking Hollywood stars as
examples, so they do not compare their own lives with theirs. However, it does apply with YouTubers. Unlike big stars,
YouTubers are ordinary people with ordinary life stories, and they might be just anyone in our lives (Westenberg, 2016).
The fans state that it feels important to realize how similar they are to YouTubers and that they like the idea of going
through the same phases in life as they do. Along with these feelings, followers identify themselves through YouTubers
(Berryman & Kavka, 2017). They see themselves as friends with YouTubers when they have the opportunity to be
involved in their lives closely (Livingston, 2012). Ultimately, being able to identify themselves with YouTubers is
considered as one of the most important reasons for fans and followers to trust the suggestions that YouTubers make
(Giles, 2018). being a professional and seeking for perfection are considered to discredit YouTubers (Fred, 2015). As
the followers do not like egoistic behaviors in a YouTuber, they want YouTubers to remember that they have reached
fame even though they were once ordinary people (Kahraman, 2016).

According to a study conducted with Spanish adolescents, participants were found to value the characteristics
of YouTubers whom they take as references. Besides, adolescents have responded that a better ethnical and gender-
related past and the theme diversity of YouTubers are essential elements when they were asked how they decide which
YouTubers to like. The level of coolness, sharing things with peers, and the identification of followers with YouTubers
are more effective than the appearance and cleverness of YouTubers (Pérez-Torres et al., 2018).

YouTubers and identity formation of adolescents

YouTubers help adolescents learn about what kind of difficulties adolescents face and how they integrate their previous
self-concepts into present self-concepts in the formation of vocational and gender identity. While sharing these
scenarios, they encourage teenagers to explore their own identities and experience their personal self (Pérez-Torres et
al., 2018). Especially in the matter of gender identity and orientation, teenagers are able to get some answers to questions
by following the videos on YouTubers’ channels who are in LBGTQ, such as how they have realized it, whom they
have shared it with or whom they have got support from. Besides, teenagers can ask YouTubers some questions
concerning their experiences, which initiates an interaction. YouTube celebrities and their gay or lesbian identities,
famous gay YouTubers define themselves as role models for young gay and lesbians in their videos (Lovelock, 2016).
It is not just a badge for LBGTQ, the female YouTubers also have an effect on the sexual and gender identity formation
of female teenagers. Thus, female YouTubers are continually rewriting the girlhood models represented (Ando, 2016;
p-135).

According to the results of the study by Westenberg (2016), teenagers take YouTubers as role models and
respect them. It is undeniable that YouTubers are the actors and actresses of teenagers in digital and social media
platforms. However, the related research revealed that most teenagers want to become a YouTuber, but only as a hobby
instead of an occupation. Despite that, Aran-Ramspott et al. (2018) have stated that even though teenagers are not
planning to be YouTubers as a professional and they claim that they are not affected by them in this way, they clearly
cannot stop imitating YouTubers’ expressions and languages. In essence, YouTubers influence the identity construction
process of adolescents due to their position as reference people.

This study aims to explore the experiences of adolescents who follow YouTubers in terms of their identity
construction. Examining the influences of Youtubers on adolescents’ identity construction can potentially reveal
complexities and challenges adolescents go through in this significant period of life.
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Method

Design

This study employed qualitative research techniques, methods, and analysis in line with the purposes of the study
(Marshall & Rossman, 2006). In-depth semi-structured interviews were conducted to explore the nature of the
participants’ experiences and thoughts. It was essential to allow participants to share their stories and to hear their voices.
Interviews are suggested as the pre-eminent technique for the investigation of feelings, attitudes, intentions, and
motivations of behaviors study (Silverman, 1985)

Participants

Participants were selected based on a snowball sampling method (Seidman, 2016). The participants were recruited
through two selection criteria for the study. First, participants have to be between the ages of 14 and 18 and being a
close follower of YouTubers in terms of spending at least 30 minutes daily to watch YouTubers’ videos. Second, being
a regular follower of particular YouTubers’ videos was preferable in the process of sampling. After conducting 10
interviews with participants (five females and five males), similar expressions and topics started to repeat. The
researcher considered the saturation criteria and terminated the data collection process. Based on this sampling method,
eight participants were living in Istanbul, and last two participants were living in Gebze and Konya.

Procedure & Instruments

Research and publication ethics were followed. The research process was initiated with the permission of the ethics
committee of Social Sciences and Humanities in Bogazici University (Date: 30 October 2019, Number: 2019-68). After
permission letter was taken, all the data were collected in between January and May 2020. Before conducting the
interviews, the informed consent was obtained from both the participants and their parents. This form included the
information about the purpose of the study and certain explanations about confidentiality, anonymity, voluntary
participation, data retention, data security, duration of the interviews and the recordings. Besides, the necessary ethical
explanations about the rights and responsibilities of the participants are included in this form. At the beginning, brief
information about the study was shared and then demographic information form was distributed to the participants.
Throughout the form, questions targeted to collect the information about participants’ age, gender, city, and province
they live in, the number of family members, birth-order, parents’ graduation degree and income. In the interviewing
phase, a semi-structured interview questions that was prepared in the light of previous researches and probes were used
(Holbolm, 2015; Westenberg, 2016). The interview protocol consisted of eight open-ended and six close-ended
questions aiming to see the YouTubers through the eyes of the adolescents and exploring the influence of Youtubers on
adolescents’ experiences, mindset and behaviors. The interviews took approximately one hour to one hour and a half.
(Seidman, 2006). All of the interviews were recorded by a voice recorder in order to transcribe and decode the data
(Weiss, 1995).

Data Analysis

The interpretative phenomenological analysis was used to examine the data. It required four steps; respectively, 1) the
close reading and re-reading of the transcribed text, 2) forming meaning groups by selecting the items that respond to
research questions, 3) identifying clusters, and 4) tabulating appearing themes that are related to definition of the identity
in the literature review and dimensions of the identity formation statues in a summary table by developing a master list
and table of themes (Biggerstaff & Thompson, 2008). After all iterative steps, the essence of the identity experiences of
the adolescents who are close followers of YouTubers is explored. The responded validation method was used to ensure
the validity of the data analysis. Thereby, the researcher presents the results of the data to the participants to understand
the convenience of the results (Merriam, 1995).

Results

The analysis of the data in the current study led to the emergence of two main themes namely “the notion of identity”
and “identity formation.” These are discussed in detail below.

The Notion of Identity

When the expressions of adolescents were examined, it was found that YouTubers play a role to facilitate the feeling
two opposite sides of identity. The subthemes of this question were discussed below as “integration” and
“differentiation.” These findings are the subheadings of the identity notion.
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4.1. Integration

Integration was one of the themes that most of the participants pointed out. Eight out of 10 participants indicated the
fact that YouTubers assisted them in their integration into the society. In particular, they were able to find their
characteristics similar to YouTubers in a breeze. Moreover, they described YouTubers as ordinary individuals like
themselves. Through videos and comments, they stated that they had an opportunity to realize that others share their
thoughts and behaviors, as well. Realizing that they have similarities in terms of lifestyles, opinions, preferences, and
perceptions enhances the feeling of sense of belonging and social validation by others.

The analyses of the present study revealed that the most frequently recurrent subtheme is “sense of belonging”
to the same group. According to the description of sense of belonging, eight out of 10 adolescents emphasized the idea
that YouTubers are ordinary people like themselves. They feel that they are in the same boat with the YouTubers.
Sharing the same values, beliefs, thoughts, and behaviors with YouTubers or their fans allows the participants to feel
the idea that both parties belong to the same social environment. To illustrate, Participant 4 mentioned certain behavioral
similarities between herself and the YouTuber that she follows:

For example, there is a doctor who has a vlog. He lives in Canada. I realize that many YouTubers are just like
me. They like studying like me. For example, I would like to go to medical school. That is why I watch this
doctor’s vlogs. I can say that [ am looking for people with whom I share common things. (Participant-4)

This quotation showed that noticing commonality with YouTubers creates a special bond with them, which
motivates them to be a close follower of that particular YouTuber. In addition to Participant 4, other participants also
showed that they enjoy following YouTubers who share the same cultural, social, and spiritual values as themselves.
For example, Participant 6 mentioned that having similar religious implications, such as performing pray, is essential
for him to follow a certain YouTuber. He answered the question about commonalities between him and his favorite
YouTuber as “performing prayer.”

Regarding this theme, sometimes shared thoughts and behaviors become crucial for adolescents to feel their
belongingness to the same group. For instance, Participant 7 stated how she kept doing something that she did not like
only because the YouTubers did and praised it a lot. For the reason that she had quite an explicit concern to become one
of them, so she forced herself to do the YouTuber recommended. She stated:

Well, it is going to sound funny, but... Oat videos... In the beginning, YouTubers said that oat is sweet, and
you can eat it at breakfast because it keeps you warm. Then I tried it, but it was not good. Actually, it sucked. |
did not feel warm or full. But I kept eating it. In some mornings, I had the breakfast my mother made and ate
the oat when I got back from school. I kept eating it, and after some time, it started to taste good. I watched so
many videos that [ started thinking that I was the weird one because it felt awful, but everyone else was saying
that it feels very good with some cinnamon on it, and it keeps you warm, and it is nutritional. But I kept watching
the videos, everyone liked it and suggested it. So, I kept trying it, and in the end, it started tasting very good.

So, you kept eating it even though you did not like it?

Yes, because there were so many videos and good comments on it that I felt really weird. Everyone liked it, and
they even said that it is their favorite snack.

And you kept acting like?

Like I was one of them. Maybe I kept eating it because I did not want to feel weird. I do not know if it is a
psychological effect or not, but after some time, it tasted good. I like it now. I do not always eat it because I do
not need to eat it since my mother cooks for breakfast, but I eat it when I have free time. (Participant-7)

These quotations above portrayed that seeking resemblance is notable for adolescents to sense their integration
into society. It is crucial to understand what kind of factors support the need that adolescents have. According to the
analyses of the data, the genuineness of YouTubers encourages adolescents to feel belonging to the same social group.
Six out of 10 adolescents emphasized the importance of YouTubers’ sincerity directly. That is why they were asked
what they mean by sincerity during the interviews. Their definitions portrayed that in the context of YouTubers, being

RT3

genuine means “feeling like talking one of their friends”, “seeing them as brothers or sisters”, “being natural”, “being

99 ¢

nice”, “speaking with a smiling face” and “speaking the daily language”. As it is observed, adolescents highly value the
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feeilng that YouTubers are not utopic and different from ordinary people; on the other hand, they prefer YouTubers to
be like one of them.

The second theme under the context of integration is social validation. This theme refers to how YouTubers
assist adolescents in meeting the need for taking consent from other members of the community to construct constant
identity. By looking at the data, five out of 10 participants expressed YouTubers’ social validation function. One of the
social validation issues for adolescents is about following particular YouTubers and having information about the
YouTubers’ videos because these YouTubers and their videos had become a form of communication, which creates
certain communities and discourses among adolescents. They focus on peer acceptance issues in their social life and
YouTubers work up this matter via creating a subculture in young people. They feel excluded when her friends talked
about specific YouTubers.

The second domain of social validation subtheme is derived from the need to feel a sense of harmony with
others in the society in terms of values, beliefs, and thoughts. The data analyses indicated that all of the participants
read the comments under the video they are watching. Hence, the purpose of reading the comments was to approve
their own beliefs and thoughts. For example, Participant 9 stated that he read comments to compare reactions at
specific moments to see if anyone could notice something like him.

I mean, I sometimes read things about which I am curious. Just to check how people react to something
happening or to see whether people are thinking the same way I do. (Participant-9)

In addition to Participant 9, Participant 7 mentioned similar impulses for validating herself by looking for
feedback that reassures her attention. Hence, she reads comments under the YouTubers’ videos for reliving the fear of
being strange.

What do you feel, what do you think are always the same?
Everyone has watched this video; everyone is like me. (Participant-7)

By closely examining what Participant 7 stated, it is safe to say that she reads all the comments to get knowledge
about others’ ideas. Thus, she tries to observe how much her responses are acceptable for society. As it is seen from all
examples under this subtheme, being socially validated is quite a powerful drive for adolescents in order to become
integrated people in society.

4.2 Differentiation

Differentiation was one of the dominant themes that nine out of 10 participants point out in the interviews. Although
adolescents need to be coherent with the society and norms, they also need to feel their uniqueness and autonomy in
their life. Almost all participants reported that they are surprised when they see many followers give a lot of attention
to and love the YouTubers. Additionally, through reading comments adolescents realize that people might not always
share the same reactions, feelings, and opinions, which helps to see their differentiation from others. For example,
Participant § stated his discovery that people could think differently from him. He articulated this awareness very clearly
in the interview.

I can realize that people might have different thoughts than mine, that they can think differently. (Participant-8)

In light of all these results, we can see the tremendous contribution of reading comments in sensing identity.
Establishment of the unique side of self was appeared in the context of YouTubers.

Identity formation

This central theme directly refers to the process of identity construction and how an adolescent experiences this process
in their personal life. From the perspective of identity formation in the literature, searching alternatives corresponds to
the exploration phase, and investment to a particular decision matches up to the commitment phase (Marcia, 1989).
Therefore, this central theme involves two subthemes, as “enhancement of exploration in identity construction” and
“preparation for commitment to identity construction”.

4.3 Enhancement of exploration in identity construction
The present study focuses on how YouTubers assist adolescents in investigating opportunities in certain domains of
identity because in the adolescence period, individuals begin to question the orientation of beliefs, thoughts, and values

132



Diilgerler & Gursel-Bilgin

that they formed in their childhood. Therefore, they start a search to find other alternatives to live sincerely and
consciously.

4.3.1 Testing out various alternatives in life

Interviews with adolescents indicated that YouTubers shoot quite different kinds of videos illustrating their daily life,
travels, purchased products, intellectual accumulation, leisure time, and many other things. With this wide variety of
contents, YouTubers demonstrate the paths they follow in their lives, lifestyles, and scenes to adolescents, which allows
meeting with distinct situations, objects, and people. Nine out of 10 adolescents referred to the importance of confronting
multiple alternatives when talking about their motivations to follow these people in social media.

According to the present data, YouTubers facilitate the occupational exploration phase where adolescents are
in a decision-making process. For example, Participant 7 expressed how her favorite YouTubers help them get sight of
their future occupations. However, she not only tested vocational alternatives, but she also examined every situation she
saw in YouTubers to decide whether it is applicable to her life.

Witnessing all those different lives helps me organize and direct my future. I ask myself: Do I want to have such
a life? I do, or I do not. I change my actions accordingly. (Participant-7)

As it is portrayed in the quotes, through the presentation of personal life on videos, every YouTubers’ life turns
into a new future alternative for adolescents. Therefore, adolescents regard their life as a possible option for their future,
and they tend to test all of the opportunities to find the best fitting one. YouTubers play an indispensable role in
adolescent identity development.

4.3.2 The extension of existing forms of social interaction

This subtheme signalizes how YouTubers provide social interaction for adolescents and the functions to satisfy the
social needs of adolescents. Seven out of 10 adolescents mentioned that Youtubes helps them to “feel connected” and
“feel participated.” Results indicated that adolescents watch YouTubers’ videos in order to escape or cover unpleasant
feelings they have. To give an example, Participant 7 explained how she deals with loneliness by watching YouTubers’
videos in her daily life because pressing the video player button creates an atmosphere that there is one of her
acquaintances at home.

Unfortunately, I cannot contact them, but it feels like they are my friends.

How does it make you feel?

It feels like I am not alone. For example, sometimes, no one texts me when [ am alone at home, and my mother’s
also gone to the supermarket or something. I watch a video. The girl talks about things, and it feels like one of
my friends is talking. (Participant-7)

Moreover, YouTubers’ responses to the comments under videos contribute to the feeling of connection in terms
of two perspectives, one of which is the presence of social interaction in a virtual space. The second one is a translation
of monologues into dialogues, which increases the feeling that YouTubers are real people, not a kind of software. In this
context, receiving “likes” from a YouTuber makes adolescents happy. The comments appeared as the areas where the
feeling of connection is felt most intensely.

As it is seen, experiencing the feeling of being connected is another matter for adolescents. When adolescents
believe that they do not get enough sense of connection from a certain YouTuber, they become frustrated. being noticed
by YouTubers was an essential motivation to follow them because when adolescents could not see any response, the
feeling of being in connection was damaged. Although it is a virtual relationship, adolescents sense it as a real one;
therefore, the impact on them becomes hard to tolerate.

Secondly the feeling of participated supported by the YouTube platform. The present study revealed that six out
of 10 adolescents participate in videos through comments, so it is a crucial element for feeling involved. For example,
their comments that is related to the feeling of participating. He said that his remarks include statements, such as “You
might be better off if you do this. It could be more comfortable.”

4.4 Preparation for commitment to identity construction

This subtheme refers to how the enhancement in exploration facilities is reflected on the commitments that adolescents
make. In the present study, all adolescents mentioned how they experience personal growth in various fields of life
through YouTuber. YouTubers empower adolescents by allowing perspective-taking in social or occupational issues,
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providing information, teaching skills and being life coaches for them. Therefore, this subtheme is divided into three
categories, as “perspective-taking”, “learning information and skills,” and “having personal life coaching”.

In terms of perspective taking, adolescents demonstrated that YouTubers help them to obtain distinct
perspectives toward life. For example, YouTubers enable adolescents to get a distinct perspective toward a profession
that she dreams of for the future. Some participants highlighted that they like watching travel videos because they want
to travel, but they do not have a financial resource. By posting videos where YouTubers travel, they help adolescents
have the chance to explore other countries, cultures, and dynamics, which is quite valuable for their personal growth.

Secondly, learning information and skills were supported by YouTubers because they shoot informative and
instructive videos about what they do and how they do it as an expert in certain matters. In the present study, 7 out of
10 participants explained why they follow YouTubers as intellectual purposes. They prefer YouTubers’ videos based
on their educational needs, such as receiving private tutorial for school courses, developing skills in games or musical
instruments, and taking advice on their hobbies.

Thirdly, YouTubers also serve as free personal life coaches for many adolescents. They shoot several videos
concerning how people perform their life better. They give advices about diet, sport, meditation, studying habits, make-
up, or recipes. For instance, Participant 2 stated when he followed YouTubers’ advice about sport, his body developed
much more. Also, Participants 4 shared that she had some kinds of trouble with studying habits; therefore, she had
watched videos suggesting several studying methods for fruitful outcomes.

Based on to these descriptions, the current analysis in this study has shown that 7 out of 10 adolescents tend to
take YouTubers as role models in their life. It appears in their daily activities, desires, and plans mostly. For instance,
Participant 3 explained how she takes YouTubers as role models in her daily life activities. When her favorite YouTuber
does anything, she feels like she has to do something similar.

Moreover, Participant 8 said that when he dyed his hair blue, he was actually inspired by his favorite YouTuber.
In addition to this, another participant showed how much she identifies herself with YouTubers when employing her
feelings and dreams. Participant 9 mentioned about how YouTubers’ income and ways of maintaining their profession
encouraged him. He expressed how obsessively he wanted to be like one of them. When exploring participants’ answers,
it is safe to state that YouTubers have become significant role models for youth.

Discussion

This research explored how YouTubers affect identity formation of adolescents. This main research question was
supported by two further sub-research questions. These questions to be answered in the research are about what kind of
roles YouTubers play in adolescents’ life, their mindset and daily practices. The second research question explored in
the present research concerns adolescents’ interaction with YouTubers. How this interaction happens and how it affects
the identity formation are some of the questions to be answered.

In the light of these research questions, this section provides thorough discussions based on the arguments and
findings of the study. It starts with the first argument that focuses on how the notion of identity itself is affected and
supported with the integration and separation dynamics. It continues with the second argument regarding how identity
formation process is affected in terms of enhancement of exploration options and ways of preparation for commitment
in identity construction.

Integration

The results regarding the integration role of YouTubers indicated that people’s interaction and relationship with the
YouTubers whose videos they watch help them feel accepted, realize that they belong to a certain group and make others
approve their existence. In this regard, it can be said that YouTubers play a critical constructive role in creating an
identity notion through supporting the sense of belonging to the same group.

The current study has revealed that the sense of belonging is built mostly by sincerity because it has been
observed that adolescents have emphasized “the genuineness” of YouTubers frequently. It is important for adolescents
when YouTubers behave as ordinary people, which helps to build the sense of genuineness. Therefore, it can be stated
that YouTubers convey to adolescents the message that they belong to the same social group by means of their sincere
acts. This finding was consistent with the former research of Jerslev (2016), who presented that YouTubers have
achieved a micro-celebrity status through a sense of intimacy, equality and authenticity.

It has been found that adolescents tend to follow YouTubers who adopt the same values and belief systems as
they do. YouTubers serve as parents, peers or neighbors by feeding in-group favoritism of adolescents. It seems that
YouTubers are supplemental sources to feel integrated to the society thanks to the shared norms. As Stald (2008)
proposed social network is a crucial factor in forming a sense of belonging and recognizing one’s harmony with society’s
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notions. Specially, individuals’ similar tastes and other things in common with the YouTubers they follow motivate
them to do so (Aukes, 2017).

In this study, social validation tendencies of adolescents were observed as the perception of positive social
feedback from others, which verifies the appropriateness of behaviors, feelings, and experiences. Through collecting
social validation cues, they try to become much more integrated into the society. This highlights how YouTubers
function as social validation tools in assisting integration into the society. This finding is in line with Stern (2008), who
explored the nature of the reward for young authors expressing themselves online, and found that the sense of validation
through comments is a strong motivation in online authorship because the adolescents are curious about how their
thoughts correspond to others and they need feedback from site visitors.

YouTube videos also have a second role in the social context; YouTubers create a whole different area and field
of discourse in adolescents’ worlds. Watching popular YouTubers’ videos and having a general understanding of their
lives are very important factors for adolescents in being accepted by their social circle, feeling embraced and adopted
in terms of discourse. This result is similar to the findings of a research study by Pereira, Moura & Fillol (2018) who
found that following the most trending YouTubers, getting their jokes and sharing them with others are considered as
cool actions amongst the peer groups. However, this finding implies relatively more negative effects because adolescents
who feel obliged to follow some popular YouTubers just to be accepted and approved by their social environment.

Some adolescents have been observed to follow particular YouTubers’ advice just to feel like one of them while
they are not comfortable with that piece of advice. The example of an adolescent who starts eating oats just to feel like
one of the YouTubers even though she hates oats shows that the need of being accepted and feeling the sense of
belonging can sometimes cause de-individualization. This result is significant because it especially underlines that
adolescents need to appreciation for their own thoughts and emotions.

Differentiation

Contrary to the integration role of YouTubers, one of the recurrent themes in this study is that in order to build identity
notion thoroughly, adolescents realize what makes them distinctive and different from others. Regarding the
differentiation function that YouTubers have, adolescents realize the existence of people who can think differently and
who have different mindsets through reading the comments. This can be helpful for adolescents to realize their distinct
and unique self. With regard to all these data, it has been concluded that adolescents use YouTubers as a means of
reaching self-knowledge. This finding is in line with the findings of Valkenburg et. al (2005) who revealed that
adolescents engage in internet-based activities for identity experiment and self-exploration.

Identity formation

YouTubers enhance exploration opportunities for adolescents to test various alternatives around them through
supporting the sense of connection and participation. With regard to testing out various alternatives in life, YouTubers
increase the fields of inquiry and expand the area of options for adolescents. Thanks to YouTubers, adolescents can now
reach different examples of identities and lifestyles from all over the world with only one click in YouTube. For example,
witnessing different lifestyles and coming across with various people and objects enable them to explore a wide variety
of alternatives and test whether they are suitable for them or not. Also, this is supported by Aukes’ (2017), who
emphasized that beauty and lifestyle YouTubers provide their followers to explore current likes and dislikes. For
example, in the ideological domain of identity, it was found that following a YouTuber who is engaged in their dream
profession enables them to get a general idea of the job they want and to recognize its positive and negatives sides. It is
an essential source for adolescents to form their occupational identity (Perrez- Torres et al., 2018).

Beyond these, some adolescents wish to become YouTubers and do it as a profession, the underlying reason for
which is explained as being tempted by easy money, the amount of traveling to make videos freely, and the sincerity of
providing information to people. It is one of the noteworthy results of this study because it might signal that adolescents
follow YouTubers rather than their own skills. It is in line with contributions of Holmbolm (2015) to the literature, who
considers being a YouTuber as a luxury career option because according to him, it provides people with the opportunity
and freedom of working at home, being the boss and escaping the unpleasant working hours, which most people find
unappealing. Therefore, the findings of this study highlight that adolescents have added being a YouTuber into their
occupational options.

In addition, by watching the videos of their peers who live abroad, they find an opportunity to have an idea
about life in other countries, as well. As these results revealed, YouTubers offer various opportunities for adolescents’
life, which might eliminate limitations for adolescents coming from various social backgrounds, allowing them to be
more open-minded and aware. It is similar to the finding of Aukes (2017), who suggested that opportunities enabled by
the interaction between individuals and YouTubers eliminate the class boundaries on them.
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YouTubers expand the social interaction opportunities for adolescent subscribing the YouTubers channel,
commenting to the video and liking the video of YouTubers. These interaction ways enhance the feeling of
connectedness because YouTube enables adolescents to keep in touch with people whom they follow and take as role
models. The demonstration of ordinary life and the mutual sense of sincerity on YouTube encourage adolescents to feel
like they are with a friend. As Livingston (2012) proposed, the current study indicated that adolescents regard themselves
as friends of YouTubers due to their involvement into the lives of YouTubers.

Regarding the reasons, adolescents watch YouTubers to get rid of the sense of loneliness, especially when they
do not have anyone around them, when they are not satisfied with their interaction with their parents or friends, and
when they do not have enough connection with their environment. This result is significant as it highlights one of the
key functions of social media platforms because previous studies revealed that the behaviors of adolescents on social
media correlated with their level of loneliness (Ledbetter, Mazer & DeGroot, 2011; Pelling & White, 2009). Therefore,
it can be said that YouTubers serve as emotional pacifiers for adolescents because they have a soothing function in the
case of emotional uneasiness. This can be regarded as a unique contribution of this research to the literature. This is a
critical point to consider because this might prevent adolescents from developing necessary skills to cope with emotions
they do not like and prevent them from living a more satistying life.

Another factor related to the extension of social interaction possibilities was participation opportunities that
YouTube provides for adolescents by commenting, rating, and subscribing. It was revealed that these engagements
motivate adolescents to participate in the interactions. because they become satisfied through their contributions and
feel participated in a bigger platform by providing suggestions such as giving advice to a YouTuber’s game video or
making suggestions to other followers. These results especially underlined that adolescents care about expressing their
own thoughts and sharing their personal ideas or beliefs. In contrast to the previous study by Burgess and Green (2009),
which suggested that the feeling of participation is mainly based on the adolescent’s own broadcasting, none of the
participants of this study take part in a community by making their own videos, but they generally feel participated
through their comments on YouTubers’ videos.

Preparation for commitment to identity construction

In this study, In addition to the enhancement in exploration opportunities during the identity formation process, it has
been observed that YouTubers also have an impact on the commitments in the identity development. In other words, it
was found that YouTubers contribute to adolescent’s internal investment and they socially, physically, emotionally and
cognitively empower individuals with regard to personal development. One of their main contributions to individuals is
that they help their followers gain another perspective. It gives them the opportunity to realize the negative aspects of
something that they have always considered positively and to gain a wider perspective on social issues. In fact,
adolescents indicated that they can realize things they did not before; they can consider situations from another point of
view. For example, YouTubers’ traveling videos provide adolescents an opportunity to see the countries they have never
been and give a general idea about different cultures. This is similar to the findings of De Jans et al. (2019), who found
out that vlogs are considered as an effective source for teenagers because they create awareness in social issues as well
as leading to positive behavioral changes. It might be concluded that all of these contributions might help adolescents
in determining which option suits best for their internal investment.

The second contribution of Youtubers is that they help adolescents to decide and make commitments in
intellectual matters. Several adolescents in this study keep up with the scientific developments according to the advice
of YouTubers and aim to improve their English by downloading particular applications suggested by them. YouTubers
who create tutorial videos teach adolescents many valuable matters (Tolson, 2010). This is a crucial opportunity for
adolescents to develop themselves in many topics without any payment to any expert. Consequently, YouTubers offer
noteworthy opportunities for adolescents in terms of creating and developing one’s own identity in certain fields, such
as academic, social, professional, or hobby.

The last contribution of YouTubers to adolescents’ internal investment was found to be life coaching.
YouTubers have a role in helping adolescents live a more “qualified” life and increase their wellbeing just like a personal
life coach does. As a result of the analyses in this study, it has been observed that adolescents care and follow Y outubers’
suggestions on certain issues, such as efficient sports, good nutrition and having a more organized life. In parallel with
the explanation of Giles (2018) about lifestyle genres of YouTube, videos related to health, and religion themes inform
adolescents on specific topics.

In this study, it was found out that YouTubers are important role models for adolescents and Youtubers influence
them to make an internal investment in an option. That is, identification takes place with new role models in the identity
formation process. Thus, adolescents try to act like YouTubers in everything they do. Moreover, they dream of doing
what YouTubers do one day, such as producing intimate content, making easy money like them and going to the places
they go Ergen (2019).
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It has been observed that there are adolescents who identify with YouTubers so much that they insistently do
something unpleasant just because a YouTuber does it or likes it. For example, one of the participants keeps eating oat
even though she finds it disgusting because she identifies herself with the YouTubers and wants to feel like one of the
them. This result calls for attention due to the extent of influence of Youtubers on adolescents.

To summarize, YouTubers are highly influential on adolescent identity formation, their behavioral patterns and
mindset. These findings are valuable in that they once more emphasize the crucial role Youtubers play in the identity
formation in adolescence and call for further empirical research and practice. Teachers were uniform in their perceptions
of how the game integration with PCaRD affected students' motivation (Foster & Shah, 2015). Both teachers stated that
they observed the game integration offered students chances to visualize themselves in the future, which boosts their
motivation by helping them create a positive self-image related to their language learning identity (Dornyei, 2009;
Markus & Nurius, 1986). A similar result was noted by Denham (2019), where teachers reported high levels of
engagement and motivation.

Although both teachers in this study held positive views about using digital games for language learning, they
also echoed some of the concerns reported by teachers in previous related studies. For instance, the pre-service teachers
in Can and Cagiltay’s (2006) study were concerned with classroom management and the effectiveness of digital games
in learning. Similarly, in-service Math teachers in Demirbilek and Tamer’s (2010) and Watson and colleagues’ (2016)
studies also had some reservations about classroom management. Likewise, in Alkan and Mertol’s (2019) study, pre-
service teachers' responses showed that they were not feeling confident and worried about how they should incorporate
games into the class. However, in this study, two in-service teachers were mainly concerned about the possibility that
students could get addicted to video games. Similar concerns about the negative connotations of playing digital games
were also reported by ince and Demirbilek (2013). Teachers in that study also recognized both the negative aspects and
the possible benefits of digital games for students while reflecting their perspectives.

Another issue that the teachers brought up during this study was that game-enhanced learning might be time-
consuming. Some of their comments about such concerns were similar to the reflections of participant teachers reported
in Denham's (2019) study, where the teachers mentioned some difficulties using PCaRD at the beginning of the
intervention, which faded away with increased experience. Koh and colleagues (2012) also reported similar concerns of
teachers about utilizing games in the classroom as a result of their study.

All'in all, it can be stated that teachers agreed on the effectiveness of the game integration intervention designed
by using the PCaRD framework for acquiring the target language. Considering students' interest in digital games and
the productive use of digital games in foreign language teaching, one can conclude that pre-service and in-service teacher
training on integrating games into the curriculum is necessary to address teachers' concerns and enable effective
integration of digital games into the curriculum. Future studies should continue to investigate teachers' perspectives on
the efficacy of game-enhanced interventions and the utility of existing frameworks such as PCaRD to integrate games
into the curriculum. Describing teachers' experiences and perspectives may guide other teachers' efforts to integrate
games into the curriculum successfully.

There are also some limitations to this research. First of all, only two teachers participated in the study, and one
of them was also a researcher. The memos used as part of the data collection procedure were authored by the researcher,
illustrating the researcher's observations and experiences. However, the researcher wrote all her assumptions and
feelings about digital game enhanced language learning at the beginning of the process and had reflective conversations
weekly with her colleague to be as objective as possible about the intervention. All in all, the study offers some valuable
explorative insights about the teachers' perspectives on game-enhanced activities for second language learning.

Implications and Conclusions

In this section we discuss the implications of our study by addressing two questions: 1) What do adolescents’
interactions with Youtubers teach us about the uses of media literacy? and 2) What does the role Youtubers play in
adolescents’ life suggest for the development of media literacies and for further research? The first question is
theoretical. It seeks an improved understanding of conceptual foundations of dialogue as reflected in the lives of
adolescents. The second question, which focuses on practical implications, is considered in terms of how adolescents
can be empowered with effective critical skills to use YouTube for their benefit.

In the previous section, we described that adolescents are affected from YouTubers during their identity
development in terms of both the construction process and the outcomes. Predominantly, it was seen that adolescents
quite benefit from YouTubers and their videos in the identity formation process because YouTubers enhance the
exploration opportunities for adolescents and expand their interaction zone. Moreover, YouTubers pave the way for
personal growth for adolescents by allowing for perspective taking skills, proving information in many topics and acting
like a personal life coach. All of these help adolescents explore themselves more deeply and influence their decision-
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making process in real life. Furthermore, YouTubers assist adolescents to be coherently integrated into the society by
helping adolescents feel like they belong to the same group, thus having some sort of a social approval. In addition,
YouTubers enable adolescents to notice their unique characteristics such as having distinct reactions to Youtubers
discourse or behavior. These findings indicated that YouTubers contribute to fundamental dimensions of identity notion.

However, the present study also showed that YouTubers might hinder the identity exploration process because
adolescents identify themselves with YouTubers more than they should and they renounce their individuality for the
sake of being like the Youtubers they follow. It was also found that adolescents’ daily practices and mindsets are highly
affected by YouTubers’ thoughts and suggestions. One of the most striking findings of the study is that in spite of the
findings mentioned above, adolescents stated that they are not affected from YouTubers, which indicates an urgent need
to increase the awareness of adolescents.

Considering the second research question, adolescents engage with the YouTubers’ videos through subscribing,
following, watching, commenting or emailing. They find a chance to meet their social needs such as social approval,
acceptance and sense of belonging by watching particular YouTubers and participating in the virtual world they have
created. Moreover, adolescents also prefer to watch YouTubers’ videos in order to disregard their actual needs. That is,
adolescents, as the findings revealed, watch YouTubers to ignore their boredom, loneliness and frustration. Therefore,
this study proposed that YouTubers take the place of “emotional pacifiers” for soothing unpleasant feelings.

This study indicated that adolescents resort to YouTubers’ videos and comments in order to gain self-
knowledge. They try to sort out their position among the same group and to what extent their thoughts and behaviors
are coherent when compared to others. This indicates that they could not receive sufficient feedback from their
immediate social environment. The findings call for further research to explore the underlying reasons of why
adolescents resort to social media platforms to gain self-knowledge. Therefore, various counseling programs aiming to
gain awareness on their motivations, abilities, thoughts, behaviors, feelings and attributes for parents and
adolescents can be helpful to support adolescents’ self-knowledge.

Regarding the third motivation for adolescents to follow YouTubers, it has been observed that many adolescents
watch YouTubers in order to escape from the unpleasant feelings they experience in daily life. As it is stated in
discussion section above, adolescents use YouTubers like an “emotional pacifier” in order to soothe their boredom,
loneliness or depressive feelings. Rather than silencing their feelings, it is better for adolescents to learn how they can
effectively cope with the undesired feelings and events. Thus, school counselors can design activities or guidance
sessions on management strategies to support adolescents to deal with negative feelings, such as disappointment,
frustration, sadness, and loneliness. Thanks to these sessions and workshops, adolescents can be empowered to face the
difficulties they have and develop ways to overcome those challenges. Embracing unpleasant feelings might increase
the overall well-being of adolescents and allow them to get more satisfaction during their lifespan (Ivtzan, Lomas,
Hafferon, & Worth, 2016; Tamir, Schwartz, Oishi, & Kim, 2017).

Regarding identification with YouTubers, the current study indicated that adolescents have added the option to
become a YouTuber to their career plan because it was shown that adolescents gravitate to the luxury and comfort of
the being a YouTuber. Rather than pursuing their talents, skills and gifts, they prefer chasing easy money and fame.
Authorities would do well to be aware of this emerging reality and they should take it seriously in order to help the
development of occupational identity of adolescents. All these findings underline the urgent need to empower
adolescents with critical media literacy skills in formal settings. It might be suggested to hold on media languages
and workshops to recognize fake news and disinformation. Also, adolescents can be trained on digital
identities, hidden messages and fictional videos not reflecting realities. In this way, we can help adolescents
for being more sensitive and selective on choosing media contents

As the results of this study revealed, there are other parties that need to be empowered in particular aspects. In
this period, adolescents might experience conflicts with their parents, which can reduce the effective communication
between them. Although there are significant alterations in adolescents’ cognitive, social and emotional state, familial
emotional bonds are noteworthy for their healthy development (Laursen & Collins, 2004). Parents would do well to
empower their communication and conflict resolution skills to strength their relationships with their children. For
example, parents can be trained through seminars that aim to raise their awareness and empower them with vital skills
regarding communication, social approval and acceptance of their children.

This study has aimed to understand identity construction from the perspective of adolescents. In a future research
design, in-depth interviews can be conducted not only with adolescents, but also with parents, teachers or peers in order
to have different perspectives, which might help researchers have a deeper understanding in this matter.

138



Diilgerler & Gursel-Bilgin

Contribution Rate of the Researchers
All authors contributed to the manuscript equally.

Support and Acknowledgment
The authors declared that this research received no specific grant from any funding agency in the public, commercial,
or not-for-profit sectors.

Conflict of Interest
The authors have disclosed no conflict of interest.

References

Adams, G. R., & Marshall, S. K. (1996). A developmental social psychology of identity: Understanding the person-in-context.
Journal of Adolescence, 19(5), 429-442.

Ando, R. (2016). The ordinary celebrity: Italian young vloggers and the definition of girlhood. Film, Fashion & Consumption, 5(1),
123-139.

Aran-Ramspott, S., Fedele, M., Tarrag6, A. (2018). Youtubers’ social functions and their influence on pre- adolescence. Comunicar
Journal. 26(57), 71-79.

Aukes, A. (2017). A matter of taste: A study on influences of youtube influencers. Utrecht University, Holland.
Bentley, A., Earls, M., & O’Brien, M. J. (2011). I'll have what she’s having: Mapping social behavior. Cambridge, MA: MIT Press.

Berryman, R., & Kavka, M. (2017). ‘I guess a lot of people see me as a big sister or a friend’: The role of intimacy in the
celebrification of beauty vloggers. Journal of Gender Studies, 26(3), 307-320.

Biggerstaff, D., & Thompson, A. R. (2008). Interpretative phenomenological analysis (IPA): A qualitative methodology of choice
in healthcare research. Qualitative Research in Psychology, 5(3), 214-224.

Burgess, J., & Green, J. (2009). YouTube: online video and participatory culture. Cambridge, UK: Polity Press.
Chau, C. (2010). YouTube as a participatory culture. New Directions for Youth Development, 2010(128), 65-74.

Davis, K. (2012). Friendship 2.0: Adolescents’ experiences of belonging and self-disclosure online. Journal of Adolescence, 35,
1527-1536.

De Jans, S., Cauberghe, V. & Hudders, L. (2019). How an advertising disclosure alerts young adolescents to sponsored vlogs: The
moderating role of a peer-based advertising literacy intervention through an informational vlog, Journal of Advertising,

47(4), 309-325.

DEFY Media. (2015). Acumen report: Constant content. Retrieved from
http://defymedia.com/wpcontent/uploads/2017/11/Acumen-Handout-150212-12.pdf

Eftekhar, A., Fullwood, C., & Morris, N. (2014). Capturing personality from Facebook photos and photo-related activities: How
much exposure do you need? Computers in Human Behavior, 37, 162—170.

Ergen, Y. (2019). Popiiler kiiltiirtin popiiler rol modelleri youtuberlar: [Ikdgretim ¢agindaki 6zel okul dgrencileri iizerine bir
arastirma. Insan ve Toplum, 9(1), 117-153.

Erikson, E. H. (1968). Identity: Youth and crisis. New York: W. W. Norton.

Ferah, A. B. (2016, October 6). YouTube'un Tiirkive kullanict  profili  arastirmasi. Retrieved from.
https://webrazzi.com/2016/10/05/youtubeun-turkiye-kullanici-profili-arastirmasi/.

Folkvord, F., Bevelander, K. E., Rozendaal, E., & Hermans, R. (2019). Children’s bonding with popular youtube vloggers and their
attitudes toward brand and product endorsements in vlogs: An explorative study. Young Consumers, 20(2), 77-90.

139



Egitimde Kuram ve Uygulama, 18(2), 126-141
Gardner, J., & Lehnert, K. (2016). What’s new about new media? How multi-channel networks work with content creators. Business
Horizons, 59(3), 293-302.

Gewerc, A., Fraga, F., Rodés, V. (2017). Nifos y adolescentes frente a la competencia: Digital entre el teléfono moévil, youtubers y
videojuegos. Revista Interuniversitaria De Formacion Del Profesorado, 31(2), 171-186.

Holmbom, M. (2015). The youtuber: A qualitative study of popular content creators. Umea University, Sweden.

Illera, A. E., & Benito, S. M. (2018). The professionalization of YouTubers: The case of Verdeliss and the brands. Revista Latina
de Comunicacion Social, 73, 37-54.

Ivtzan, 1., Lomas, T., Hafferon, K., & Worth, P. (2016). Second wave positive psychology: Embracing the dark side of life. London:
Routledge.

Jensen, L. A., Arnett, J. J., & McKenzie, J. (2011). Globalization and cultural identity. In S. J. Schwartz, K. Luyckx, & V. L.
Vignoles (Eds.), Handbook of identity theory and research (pp. 285-301). New York: Springer.

Jerslev, A. (2016). In the time of the microcelebrity: Celebrification and the youtuber Zoella. International Journal of
Communication, 10, 5233-5251.

Kroger, J. (1996). Identity in adolescence: The balance between self and other (2nd ed.). London: Routledge.

Laursen, B., & Collins, W. A. (2004). Parent-child communication during adolescence. In A. L. Vangelisti (Ed.), LEA's
communication series. Handbook of family communication (p. 333-348). Lawrence Erlbaum Associates Publishers.

Ledbetter A, Mazer J, DeGroot J, et al. (2011). Attitudes toward online social connection and self-disclosure as predictors of
Facebook communication and relational closeness. Communication Research 38(1), 27-53.

Lenhart, A., Smith, A., Anderson, M., Duggan, M., Perrin, A. (2015, August 6). Teens, Technology and Friendships. Retrieved
from. https://www.pewresearch.org/internet/2015/08/06/teens-technology-and-friendships/

Livingston, Michael. Personal Interview, 20, January 2012.

Lovelock, M. (2016). ‘Is every youtuber going to make a coming out video eventually?’ YouTube celebrity video bloggers and
lesbian and gay identity. Celebrity Studies, 8(1), 87-103.

Marcia, J. E. (1989). Identity and Intervention. Journal of Adolescence, 12 (4), 401-410.
Marshall, C., & Rossman, G. B. (2006). Designing a qualitative research. Newbury Park, CA: SAGE.

Merriam, S. B. (1995). What can you tell from an N of 1? Issues of validity and reliability in qualitative research. PAACE Journal
of Lifelong Learning, 4. 51-60.

O’Neil-Hart, C., & Blumenstein, H. (2016, July). Why youtube stars are more influential than traditional celebrities. Retrieved
from https://www.thinkwithgoogle.com/consumer-insights/youtube-stars-influence/.

Pelling, E, & White, K. (2009). The theory of planned behavior applied to young people’s use of social networking web sites.
CyberPsychology & Behavior 12(6), 755-759.

Pereira, S., Moura, P., & Fillol, J. (2018). The youtubers phenomenon: What makes youtube stars so popular for young people?
Journal of Communication, 17, 107-123.

Pérez-Torres, V., Pastor-Ruiz, Y., & Abarrou-Ben-Boubaker, S. (2018). YouTuber videos and the construction of adolescent
identity. Comunicar Journal, 26(55), 61-70.

Scolari, C. A., & Fraticelli, D. (2017). The case of the top Spanish YouTubers: Emerging media subjects and discourse practices in
the new media ecology. Convergence: The International Journal of Research into New Media Technologies, 1-20.

Seidman, 1. (2006). Interviewing as qualitative research: A guide for researchers in education and the social sciences. New York,
NY': Teachers College Press.

Silverman, D. (1985). Qualitative methodology and sociology: Describing the social world. Brookfield, VT: Gower.
140



Diilgerler & Gursel-Bilgin

Stald, G (2008). Mobile identity: Youth, identity, and mobile communication media. In Buckingham, D (eds) Youth, Identity, and
Digital Media. (pp. 143—164). Cambridge, MA: The MIT Press.

Stern, S. (2008). Producing sites, exploring identities: Youth online authorship. In D. Buckingham, (Ed.), Youth, identity, and digital
media. (pp. 95-118). Cambridge, MA: The MIT Press

Suing, A., Salazar, G., & Ortiz, C. (2018). Are Latin American youtubers influential? Advances in Intelligent Systems and
Computing Digital Science, 850, 341-348.

Tamir, M., Schwartz, S. H., Oishi, S., & Kim, M. Y. (2017). The secret to happiness: Feeling good or feeling right? Journal of
Experimental Psychology: General, 146(10), 1448—1459.

Tolson, A. (2010). A new authenticity? Communicative practices on YouTube. Critical Discourse Studies, 7(4), 277-289.

Weber, S. & Mitchell, C. (2008). Imagining, keyboarding, and posting identities: young people and new media technologies. In
Buckingham, D. (eds) Youth, Identity, and Digital Media. (pp. 25—48). Cambridge, MA: The MIT Press.

Valkenburg P.M. and Peter J (2008) Adolescents’ identity experiments on the Internet: consequences for social competence and
self-concept unity. Communication Research, 35(2), 208-231.

Valkenburg, P. M., & Peter, J. (2011). Online communication among adolescents: An integrated model of its attraction,
opportunities, and risks. Journal of Adolescent Health, 48(2), 121-127.

Weiss, R. S. (1995). Learning from strangers: The art and method of qualitative interview studies. New York: Free Press.

Westenberg, W. (2016). The influence of YouTubers on teenagers. Master Thesis. The University of Twente, Enschede, The
Netherlands https://essay.utwente.nl/71094/1/Westenberg MA BMS.pdf

YouTube (n.d). About YouTube. Retrieved November 29, 2019, from https://www.youtube.com/about/.

141



Egitimde Kuram ve Uygulama (EKU)
Journal of Theory and Practice in Education
ISSN: 1304-9496

2022, 18(2), 142-155

Kimya Derslerinde Laboratuvar Kullanimina iliskin Ogretmen Gériisleri

Tamer Yildirmm'

! Egitim Fakiiltesi, Canakkale Onsekiz Mart Universitesi, Canakkale, Tiirkiye, kimyaci0S@hotmail.com
Makale Tiirii: Arastirma Makalesi
Yazar Notu: Bu ¢alismanin bir kismi VII. Ulusal Kimya Egitim Kongresinde s6zlii bildiri olarak sunulmustur.

Kaynak Gésterimi: Yildirim, T. (2022). Kimya derslerinde laboratuvar kullanimina iliskin 6gretmen goriisleri. Egitimde Kuram
ve Uygulama, 18(2), 142-155. https://doi.org/10.17244/eku.1125629

Etik Not: Arastirma ve yayin etigine uyulmustur. Bu arastirma icin Canakkale Onsekiz Mart Universitesi Etik Kurulu’ndan etik
onay almmustir (Tarih: 4 Aralik 2020, Say1: 06/26).

Teachers' Views about the Use of Laboratory in Chemistry Courses
Tamer Yildirim'

! Faculty of Education, Canakkale Onsekiz Mart University, Canakkale, Tiirkiye, kimyaci@hotmail.com

Article Type: Research Article
Author Note: A part of this study was presented as an oral presentation at the 7 National Chemistry Education Congress.

To Cite This Article: Yildirim, T. (2022). Kimya derslerinde laboratuvar kullanimina iligkin 6gretmen gorisleri. Egitimde
Kuram ve Uygulama, 18(2), 142-155. https://doi.org/10.17244/eku.1125629

Ethical Note: Research and publication ethics were followed. For this research, the ethical approval was obtained from the Ethics
Committee of Canakkale Onsekiz Mart University (Date: 4 December 2020, Number: 06/26).




Egitimde Kuram ve Uygulama (EKU)
Journal of Theory and Practice in Education
ISSN: 1304-9496

2022, 18(2), 142-155

Kimya Derslerinde Laboratuvar Kullanimina iliskin Ogretmen Géoriisleri

Tamer Yildirim!

! Egitim Fakiiltesi, Canakkale Onsekiz Mart Universitesi, Canakkale, Tiirkiye, kimyaci08@hotmail.com, ORCID:

0000-0001-8605-5384

Oz

Makale Bilgisi

Bu ¢alisma kimya dgretmenlerinin derslerinde laboratuvar kullanma durumlarini arastirmak
amactyla yapilmigtir. Arastirmada nitel aragtirma desenlerinden durum incelemesi yontemi
kullanilmigtir. Calisma grubu, Marmara bolgesinde bulunan bir ilin merkezinde gorev
yapan 17 kimya 0gretmeninden olugmaktadir. Veri toplama araci olarak 6gretmenlerle yari
yapilandirilmis goriismeler yapilmistir. Goriismelerden elde edilen veriler igerik analizine
tabi tutulmus ve 6gretmen goriisleri betimsel yollarla sunulmustur. Arastirma sonucunda,
laboratuvarlardaki kimyasal sarf malzemelerin eski ve yetersiz oldugu, deneyler i¢in gerekli
aletlerin yeterli sayida olmadigi, &gretim programinda yeterli sayida deney etkinligi
olmasina ragmen Ogretmenlerin bu etkinliklerin ¢ogunu yapamadigi tespit edilmistir.
Ogretmenler deney etkinliklerini yapamama nedenleri olarak, &gretim programinin
yogunlugundan deney etkinliklerine zaman ayiramama ve mevcut egitim sisteminin sinav
basarisina odaklanmasindan dolay1 soru ¢6zmeye daha fazla zaman ayirma seklinde ifade
edilmistir. Ogretmenler, deney yapmak igin bilgi ve birikim olarak kendilerini yeterli
gormekte, deney etkinliklerinin 6grenciyi derse karsi daha ilgili tuttugu ve 6grenmenin daha
etkili oldugu goriisiindedirler. Ayrica 6gretmenler, sinif yonetiminin laboratuvarda daha zor
oldugu, dgrencinin laboratuvarda ciddiyetsiz davrandig1 diisiincesindedirler. Ogretmenler,
laboratuvarin daha etkili kullanilmas i¢in sadece deney uygulamalarinin yapilacagi ayri bir
uygulama dersinin liselerde okutulmasini énermislerdir.

Anahtar Kelimeler: Deney
etkinligi, Kimya 6gretmeni,
laboratuvar, 6gretim programi

Makale Gecmisi:

Gelis: 3 Haziran 2022
Diizeltme: 28 Temmuz 2022
Kabul: 17 Agustos 2022

Makale Tiirii: Arastirma
Makalesi

Teachers' Views about the Use of Laboratory in Chemistry Courses

Abstract

Article Info

This study aims to investigate chemistry teachers’ use of laboratories. Case study, which is
one of the qualitative research designs, has been used in the study. The sample of the study
consists of 17 chemistry teachers teaching a provincial center in the Marmara region. A
semi-structured interview was conducted with the teachers as the data-collecting
instrument. Then the data collected was subjected to content analysis and the teachers’
opinions were presented descriptively. The results of the study suggest that consumable
chemical materials in the laboratories are expired and insufficient, there are not enough
devices necessary for experiments and the teachers do not do most of the experiments in the
chemistry curriculum despite the fact that there is a sufficient number of experiment
activities in the curriculum. The teachers asserted that the reasons for their not doing the
experiments were not being able to allocate enough time for experiments because of the
density of the curriculum and prioritizing solving questions as the current educational
system focuses on achievement in exams. The teachers think that they have adequate
knowledge and experience to do the experiments, the experiments make the students more
interested in the lessons and learning is more effective using experiments. On the other
hand, the teachers are of the opinion that classroom management is more difficult in
laboratories and students act frivolously. The teachers suggest that a separate application
course in which only experiments will be done should be established in order for the
laboratories to be used more effectively.

Keywords: Chemistry teacher,
curriculum, experiment,
laboratory

Article History:
Received: 3 June 2022
Revised: 28 July 2022
Accepted: 17 August 2022

Article Type: Research Article

iletisim/Contact: kimyaci08@hotmail.com
DOI: https://doi.org/10.17244/eku.1125629




Yildirim

Extended Summary

Introduction

Experimenting in the laboratory is an important part of chemistry training. The Ministry of National Education (MoNE)
states in the Chemistry Curriculum that "The processing of the course in the laboratory and on an activity basis is
essential" and "Teachers should ensure that the students have the knowledge and skills needed in scientific activities
held in the classroom and laboratory environment". From these points of view, it is necessary to determine how
effectively laboratories are used in schools and to investigate to what extent their goals for the production of experiments
intended in the program are reflected in the field.

When the relevant literature is examined, It is seen that the studies are mainly aimed at science and technology
courses, there are very few studies for the chemistry course mentioned together with the laboratory, and these are old
studies. It is necessary to reveal what the current situation in the field is. Based on these considerations, the purpose of
the research is to determine the use of the laboratory in the course activities of chemistry teachers. For this purpose, the
problem of the research is what are the views of chemistry teachers about the use of the laboratory in chemistry courses?

Method

This study was conducted with a qualitative research design to determine the use of laboratories by chemistry teachers
in their lessons. The case study, which is one of the qualitative research designs, was used in the study. The case study;
is the process of gathering information about a specific system, situation, event, program, or activity by making in-depth
research at a specific time and location.

The participants of the study consist of chemistry teachers working in a provincial center in the Marmara region.
Interviews were conducted with the teachers working in provincial center using the easily accessible sampling method.
In the 2020-2021 academic year, all teachers who prioritized academic success other than vocational high schools in the
city center and who worked in Anatolian high schools, science high schools, and project imam hatip high schools with
science fields and volunteered to participate in the research were interviewed. 17 of the 21 chemistry teachers who
worked in seven Anatolian High Schools, one Science High School, and one project Religious high school were
interviewed with volunteer participants. five of the teachers are Mr. and others are ladies. All teachers have more than
13 years of professional experience.

An interview form was created by the researcher to determine the opinions of chemistry teachers within the
scope of the study regarding laboratory use and semi-structured interviews were conducted with the teachers. In the
interview form prepared by the researcher, the participating teachers were asked open-ended questions about the
adequacy of the laboratory in the schools where they worked, how much they used the laboratory in their courses, the
reasons for their use or inability to use it, the benefits of the laboratory to the students and the difficulties encountered
in the laboratory.

Interviews records, qualitative data analysis methods were analyzed. Interviews submitted to the article were
subjected to content analysis. Categories were created by coding the data of this research. The results are presented in
tables with a descriptive approach. Some teachers ' opinions are quoted directly.

Results

From the results of the study carried out to determine the use of the laboratory in the courses of chemistry teachings, it
is understood that despite the presence of laboratory spaces in schools, chemical consumables are old and inadequate,
the necessary tools for experiments are not sufficient, and teachers are not able to perform most of these activities even
though there are enough experimental activities in the curriculum. The reasons for teachers not being able to do the
experimental activities were the anxiety of not being able to train the curriculum subjects in the desired time, not being
able to allocate time for the experimental activity, and the reasons to give priority to problem-solving due to the current
education system's focus on exam success. Teachers consider themselves sufficient as knowledge to conduct
experiments and believe that experimental activities keep the student more relevant to the lesson and that learning is
more effective. In addition, teachers believe that classroom management is more difficult in the laboratory, and the
student acts seriousness in the laboratory. To use the laboratory more effectively, teachers have proposed the creation
of a separate application course in which only experimental applications will be performed in the laboratory.

Discussion, Conclusion and Suggestions

Although the MEB chemistry curriculum suggests that courses should be processed with experimental activities in the
laboratory and that an average of 4 gains at the grade level should be made, it is understood that the teachers involved
in the study did not do enough of the experimental activities. As the main reasons for this situation, teachers express
that the hours of the lesson are only sufficient for the processing of subjects in the curriculum, the preparation,
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application, and post-cleaning of experimental activities are time consuming, so they cannot devote time to experiments.
In addition, it is seen that the education system prioritizes preparing for the university exam, so they worry more about
solving questions for the university exam than experimenting. It is known that the chemistry curriculum has been
significantly simplified in recent years (Yildirim, 2020). Simplifying the curriculum will provide an opportunity for
teachers to experiment, although the course hours will remain the same. Despite this, it is suggestive that teachers do
not devote time to an experimental activity, justifying the intensity of the curriculum. It can be said that teachers do not
conduct experiments and maintain their theoretical processing habits, avoiding the difficulties of classroom management
in the laboratory, preparation before and after the experiment, leaving the laboratory clean and proper. Given that
experimental activities keep the student more alive in the lesson and make it more meaningful to learn Chemistry
subjects, it can be said that students ' abstinence from these activities leads to a significant loss of learning.
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Giris

Laboratuvarda deney yapma kimya egitiminin énemli bir pargasidir. Ogrenciler, derslerinde teorik olarak gordiikleri
kimyasal olaylar1 deney yaparak somutlagtirma firsat1 bulurlar (Hofstein vd., 2001). Kimya laboratuvarlari, kimya
konularinin soyut dogas1 i¢in 6nemli 6grenme ortamlari olusturacagi, soyut konular1 daha somut ve gorsel hale getirerek
kavramsal anlayis1 gelistirecegi diistiniilmektedir (Laredo, 2013; Zoller & Pushkin, 2007) Deney yapmaya aktif katilan
ogrenciler, kimyasal olaylar1 zihinlerinde daha da pekistirirken derse kars1 ilgi ve motivasyonlar1 da artar. Deney
etkinlikleri ile &grencilerin gbzlem yapma, veri toplama, sonuglart analiz edip yorumlama, problem ¢ézme, ¢ikarim
yapma gibi bilimsel siire¢ becerileri gelisir (Hofstein, 2004; Nakhleh, 1994). Deneyler Ogrencilerin kavramsal
ogrenmelerine, uygulama becerilerine, degiskenler arasi iliskileri anlamalarina, kimyasal olaylar1 analiz etme ve
¢oziimleme anlayiglarma olumlu katkida bulunmaktadir (Hofstein vd., 2005). Ogrencilerin deneyleri planlayip
yonetebilecekleri ve verileri analiz ederek sonuglari yorumlayabilecekleri laboratuvar etkinliklerinin igerisinde aktif
olarak bulunmalar1 onlarm arastirma yeteneklerini gelistirmelerine katki saglayacaktir (Garnett vd. 1995; Hofstein &
Lunetta, 2004). Derslerini laboratuvarda deney yaparak geciren dgrenciler, dersi daha ¢ok sevmekte ve derse karst
olumlu tutum gelistirmektedir (Ozyal¢in Oskay vd. 2009; Telli vd., 2004).

Egitim ortamlarinda laboratuvarlarin ne kadar verimli kullanildig1 tartisilmaktadir. Kimyanin bir laboratuvar
bilimi olmasindan dolay1r &grencilerin uygulamali bir laboratuvar deneyimine ihtiyact oldugu ancak laboratuvar
derslerinin kimyasal malzeme ve cihazlar1 kullanma gibi gdrsel-motor becerileri gelistirmeye yonelik yapildigi ve
laboratuvarlarin bilimsel yontemi 6gretmede yeterince etkili kullamilmadig iddia edilmistir (Hawkes, 2004). Yemek
tarifine bakarak yemek yapar gibi deneylerin adim adim talimatlar izletilerek yaptirildig1 ve bu sekilde prosediiriin
tamamlanmasma odaklandig1 igin Ogrenciler, genellikle deneysel tasarim hakkinda derin bir anlayisa sahip
olamamaktadirlar (Cooper & Kerns, 2006). Egitimciler, dgrencilerin laboratuvarda teknisyenler gibi islev gorerek
ogrenme agisindan yeterli derecede yararlanamadig1 hususunda kaygi tasimaktadir (Hofstein & Lunetta, 2004). Deney
uygulamalarinin yeterli bir bigimde yapilamamasina bir diger neden olarak Ggretmenlerin diisiince ve tutumlari
gosterilebilir. Yeterli laboratuvar materyalinin bulunmamasi, deney 6ncesi hazirlik ve sonrasi temizlik i¢in gerekli
zamanin olmamasi 6gretmenleri laboratuvar kullanimindan uzaklastirmistir (Cheung, 2007).

Milli Egitim Bakanligi (MEB) tarafindan hali hazirda liselerde uygulanan kimya Ogretim programi genel
amaclarinda, 6grencilerin “Deney yaparak veri elde etmeleri, bu verileri kullanarak ¢ikarim yapmalari, yorumlamalar
ve genellemelere ulagmalar’” amact yer almaktadir (MEB, 2018). Ayrica programin uygulanirken dikkat edilmesi
gereken hususlar1 arasinda; “Dersin laboratuvarda ve etkinlik temelli islenmesi esastir” ve “Ogretmenler, 6grencilerin
smif ve laboratuvar ortaminda yapilan bilimsel etkinliklerde ihtiya¢ duyulan bilgi ve becerilere sahip olduklarindan
emin olmalidir” ifadeleri bulunmaktadir (MEB, 2018). Buradan da iilkemizde laboratuvarin kimya 6gretiminin ¢ok
onemli bir bileseni oldugu goriilmektedir. Yine 6gretim programi kazanimlar1 incelendiginde 9. sinifta 38 kazanimdan
3’1, 10. smifta 23 kazanimdan 6°s1, 11. sinifta 35 kazanimdan 3’ii ve 12. sinifta 31 kazanimdan 3’1 deney yaptirilmasina
yoneliktir. Bu agilardan okullarda laboratuvarlarin ne kadar etkin kullanildig1 ortaya ¢ikarilmasi, programda amaglanan
deney yapimina yonelik hedeflerinin sahaya ne derece yansitildiginin arastirilmasi gerekmektedir.

Ilgili literatiir incelendiginde okullarda fen ve kimya derslerinde laboratuvarin yeterince kullanilmadigi,
derslerin siniflarda daha ¢ok teorik olarak islendigi ve soru ¢ozlimiine daha fazla yogunlasildig1 goriilmektedir (Demir
vd., 2011; Feyzioglu vd., 2011; Gilines vd., 2013; Nakiboglu & Sarikaya, 1999; Tekbiyik & Akdeniz, 2008; Uluginar
vd., 2004). Ogretmenler, laboratuvar ortamlariin yeterince kullanillamamasinin ana nedenleri arasinda laboratuvar
ortammin ve ekipmanlarinin yetersizligi (Kilic ve Aydin, 2018; Tekbiyik ve Akdeniz, 2008; Ulugmar, vd., 2004;
Zengele & Alemayehu, 2016), 6gretim programlarinin yogunlugu ve ders saat siirelerinin yetersizligi nedeni ile deney
yapmaya vakit kalmamasi1 (Demir vd., 2011; Nakiboglu & Sarikaya, 1999) ve sinav odakli egitim sisteminden dolay1
derslerini daha ¢ok soru ¢ozme odakli olmasi goriilmektedir (Giines vd., 2013). Yapilan ¢alismalarin genelde Fen ve
Teknoloji dersine yonelik oldugu, laboratuvar ile birlikte anilan kimya dersine yonelik ¢ok az sayida ¢aligma bulundugu
(Feyzioglu vd., 2011; Nakiboglu & Sarikaya, 1999) bunlarin ise eski tarihli aragtirmalar oldugu goriilmektedir. Kimya
dersi laboratuvar etkinliklerini etkileyen faktdrlerin tespitine yonelik giincel galismalara gereksinim vardir. Farkli
orneklemlerde giincel durumun ne oldugunun ortaya cikarilmasi gerekmektedir. Ulkemizin ekonomik olarak
gelismesine paralel olarak giliniimiizde okullarda laboratuvar altyapisinin ne durumda oldugu, kimya &gretim
programinda yer alan deneylerin 6gretmenler tarafindan ne kadar yapilabildigi ve 6gretmenlerin goriisleri ile kimya
egitiminde laboratuvarin kullanim durumlariin tespit edilmesi 6nemlidir. Bu diisiincelerden hareketle arastirmanin
amaci kimya Ogretmenlerinin ders etkinliklerinde laboratuvari kullanma durumlarim tespit etmektir. Bu amagla
arastirmanin problem ciimlesi “kimya derslerinde laboratuvarm kullanimina iligkin kimya 6gretmenlerinin goriisleri
nelerdir?” seklindedir. Arastirma sorular ise sunlardir:

(1) Okullarda laboratuvarlarinin etkinlikler i¢in yeterliligi nedir?
(2) Ogretmenler derslerinde laboratuvardan ne kadar yararlaniyor?
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(3) Ogretmenlerin deney etkinliklerinin kimya 6grenmeye katkis1 hakkindaki goriisleri nedir?
(4) Ogretmenlerin laboratuvarda karsilastiklar giicliikler nelerdir?

Yontem

Bu ¢aligma, kimya 6gretmenlerinin derslerinde laboratuvari kullanma durumlarini tespit etmek amaciyla yiiriitiilen nitel
bir arastirmadir. Aragtirmada nitel arastirma desenlerinden biri olan durum g¢aligmasi kullanilmistir. Durum caligmasi
(case study); smirlar1 belirli bir sistem, durum, olay, program veya etkinlik ile ilgili, belli bir zaman ve konumda
derinlemesine aragtirma yaparak bilgi toplanmasi islemidir (McMillan & Schumacher, 2010).

Calisma Grubu

Caligmanin katilimeilari, Marmara bolgesinde yer alan bir il merkezinde gorev yapan kimya Ogretmenlerinden
olusmaktadir. Kolay ulagilabilir 6rnekleme yontemi ile Marmara bdlgesinde yer alan bir ilin merkezinde gérev yapan
Ogretmenler ile yar yapilandirilmig goriisme yapilmistir. 2020-2021 egitim 6gretim yilinda il merkezindeki meslek
liseleri haricindeki akademik bagariy1 dnceleyen ve fen alanlariin bulundugu Anadolu liseleri, fen lisesi ve proje imam
hatip liselerinde gérev yapan ve arastirmaya goniillii katilan biitiin 6gretmeler ile goriisme yapilmustir. Il merkezinde
bulunan ve arastirma kapsamina alman yedi anadolu lisesi, bir fen lisesi ve bir proje statiide okul olan imam hatip
lisesinde goérev yapan toplam 21 kimya Ogretmeninden caligmaya goniillii katilime1 olan 17°si ile gorligmeler
yiriitiilmistiir. Katilimeilara ait demografik bilgiler Tablo 1’de sunulmustur.

Tablo 1. Katilimcilara Ait Demografik Bilgiler

Cinsiyet  Okul Tiirii Mesleki deneyim Katilimer
Fen Lisesi 10-20 yil aras1 01, 02, 03,
Kadin Anadolu Lisesi 10-20 y1l arast 066,015
21-30 y1l aras1 05, 07,09, 011, 012,013, 017
Anadolu Lisesi 08, 010, 014, 016,

Erkek Proje Imam Hatip Lisesi 21-30 yil arast 04

Veri Toplama Araclan

Caligma kapsamindaki kimya dgretmenlerinin laboratuvar kullanimina yonelik goriislerini belirlemek iizere aragtirmact
tarafindan bir goriisme formu olusturulmus ve 6gretmenlerle yar1 yapilandirilmig gériismeler yapilmistir. Goriigme, soru
sorma ve yanitlama seklinde gerceklesen belirli bir amacla yapilan, etkilesimli bir veri toplama aracidir. Goriismelerde
katilimcilarm, niyetleri, deneyimleri, yorumlari, tutumlari, diisiinceleri, algilar1 gibi gozlenemeyen o6zelliklerinin
anlagilmasi amaclanmaktadir (Yildinm & Simsek, 2013). Salgin hastalik nedeniyle goriismeler ¢evrim ici olarak
yapilmigtir. Arastirmaci tarafindan hazirlanan goriigme formunda katilimci 6gretmenlere, caligtiklar okullardaki
laboratuvarm yeterliligi, derslerinde laboratuvari ne kadar kullandiklari, kullanma veya kullanamama sebepleri,
laboratuvarin 6grencilere faydalar1 ve laboratuvarda karsilasilan giicliiklere yonelik agik u¢lu sorular yoneltilmistir.
Okullarinda laboratuvar bulunmayan 6gretmenlerden bazi sorular1 6nceki deneyimlerine gore cevaplamalar istenmistir.

Gegerlik, Giivenirlik ve Etik

Hazirlanan gériisme formu alaninda uzman iki akademisyene incelettirilerek onerileri dogrultusunda baz1 diizenlemeler
yapilmistir. Ornegin okullarda laboratuvar bulunmayan égretmenlere sorulacak sorular uzman goriisii dogrultusunda
revize edilerek Ogretmenlerin bazi sorular1 dnceki deneyimleri dogrultusunda cevaplamalari istenmistir. Calisma
grubunda yer almayan bir kimya 6gretmeni ile pilot goriisme yapilarak forma son hali verilmistir. Gegerliligi saglamak
icin gorligmeler esnasinda sik sik katilimcilardan “bunu mu kastettiniz” seklinde sorularak onay alinmigtir. Veri analizi
stirecinde aragtirmaci veri kodlamalarimi 2 kez yaparak gilivenilirligi saglamaya caligmistir. Yine gecerlilik ve
giivenilirligi artirmak i¢in analiz edilen verilerin betimlenmis 6zet tablolarinin altinda 6gretmenlerin goriislerine iliskin
dogrudan alintilara yer verilmistir. Arastirma ve yaym etigine uyulmustur. Arastirmaya baslamadan 6nce Canakkale
Onsekiz Mart Universitesi Etik Kurulu’ndan etik onay almmustir (Tarih: 4 Aralik 2020, Say1: 06/26) Ayrica il Milli
Egitim Mudiirliigiinden de arastirma izni ve katilimeilardan goniillii katilim onay1 alinmustir.

Verilerin Analizi

Ortalama 15-20 dakika siiren goriismeler kayit altina almarak daha sonra aragtirmaci tarafindan aynen yaziya
gecirilmistir. Yaziya gecirilen goriismeler, icerik analizine tabi tutulmustur. Igerik analizi, benzer verileri belirli
kavramlar ve temalar ¢ergevesinde bir araya getirerek okuyucunun anlayacagi bicimde diizenleme islemidir. Bu amagla
kodlar olusturulup bu kodlardan kategorilere veya temalara gidilmektedir (Yildirim & Simsek, 2013). Bu aragtirmanin
verileri aragtirmaci tarafindan kodlanmis ve kategoriler olusturulmustur. Tek arastirmaci tarafindan yiiriitiilen ¢aligmada
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veri kodlamalar1 15 giin arayla tekrar kontrol edilerek gilivenilirlik saglanmaya calismistir. Elde edilen kodlar ve
kategoriler Tablo 2’de sunulmustur. Veri analizinden elde edilen sonuglar betimsel bir yaklagimla tablolar halinde
sunulmustur. Gegerlilik ve giivenilirligin saglanmasi agisindan 6gretmenlerin goriislerine dogrudan alint1 olarak yer
verilmistir. Ogretmenlerin goriislerine dogrudan alintilama yapilirken égretmenler O1, 02, O3, ... O17 seklinde
kodlanmustir.

Tablo 2. Kodlar ve Kategoriler

Kodlar Kategoriler Tema
Malzeme eksik,

Malzemeler eskimis, Laboratuvar yeterliligi

Donanim yetersiz

Yilda ortalama yapilan deney sayisi:
Hig, 1-2, 3, 3-4,4-5

Ogretim programi yogunlugu,

Sinav sistemi,

Malzeme yetersizligi,

Kalabalik sinif

Etkili ve kalic1 6grenme,

Tlgi ve motivasyon artist

Yeterli deney, Programdaki deneylerin
Yetersiz deney yeterliligi
Laboratuvarin giivensizligi,
Ogrencinin rahathig,

Ogrenci ciddiyetsizligi,

Derse karsi ilgi

Ogrenci disiplinsizligi,

Saglik ve giivenlik sorunu,
Laboratuvar yetersizligi,

Kalabalik siniflar

Ayr1 bir laboratuvar dersi, sistem
degisikligi, laboratuvar yenilenmesi

Kullanma siklig

Deney yapmama sebebi

Deney yapmanin faydalari

Laboratuvar kullanma
durumu

Laboratuvarda sinif yonetimi

Gigliikler

Istekler

Bulgular

Gorilisme verilerinin analizinden elde edilen bulgular arastirma sorularina gore belli temalar altinda toplanarak asagida
tablolar halinde sunulmustur. Gegerliligin saglanmasi a¢isindan sik sik 6gretmenlerin ciimlelerinden dogrudan alintilar
yapilmustir.

Ogretmenlere yoneltilen “Okulunuzun laboratuvar donanimi (arag-gereg) ve sarf malzemelerin yeterliligi
hakkinda ne diisiiniiyorsunuz?” sorusuna verilen cevaplarin analizinden elde edilen bulgular Tablo 3’de sunulmustur.

Tablo 3. Okullardaki Laboratuvarin Donanim Ve Malzeme Durumu

Laboratuvar sayisi Donanim Katihmcilar
Laboratuvar yok 06, 015
Fen dersleri (Fizik, kimya, Donanim ve malzeme yeterli 017
biyoloji) i¢in ortak Donanim yeterli; ancak malzemeler eski ve 07,08,
laboratuvar var yetersiz
Donanim ve malzemeler yeterli degil 09, 011
Donanim ve malzeme yeterli 010,014
Kimya dersine 6zel Donanim yeterli; ancak malzemeler eski ve 03, 04, 05, 016
laboratuvar var yetersiz
Donanim ve malzemeler yeterli degil 01, 02, 012, 013

Tablo 3 ve katilimc1 6gretmenlerin okul dagilimi ayrica incelendiginde 9 ayr1 okulda ¢alisan 6gretmenlerden
ikisinin okulunda laboratuvarin bulunmadigi, iki okulda fen (fizik, kimya, biyoloji) dersleri ortak kullaniminda olan bir
adet laboratuvar bulundugu ve bes okulda ise kimyaya 6zel laboratuvarin varligi anlasilmaktadir. Laboratuvarlarin
teknik donanimi, cam ve kimyasal malzeme yeterliligi acisindan ise 0gretmenlerin énemli bir kismi laboratuvar
altyapisinin yeterli olmadigi, cam malzemelerin eksik ve kimyasal malzemelerin eskimis, kullanilamaz durumda oldugu
goriisiindedir. Yine 6gretmenlerin bircogu laboratuvar altyapisinin yeterli olmasina ragmen malzemelerin yetersiz
oldugunu diisiinmektedir. Hem donanimi hem de malzemesi yeterli olan okul sayisinin az oldugu anlagilmaktadir. Konu
hakkindaki bazi 6gretmenlerin goriisleri sunlardir:
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“Teknik olarak donamimh, sadece kimyasal malzemeler eski tarihli. Bunlarin kontrol edilip kullanilir ve
kullanilmaz olarak ayristirilip ilgili yerlere gonderilmesi gerek.” (O4).

“Eski, kullaniimams sarf malzemeler var. Giinii ge¢mis malzemeler bunlarin yenilenmesi lazim ama elektrik ve
tesisat altyapisi yeterince donammli.” (07).

“Yeterli degil. Deney yapmak icin gerekli kimyasal malzemeler eksik. Konuyla ilgili deney yapmak istesek, o
deney icin gerekli biitiin malzemeleri bulamiyoruz maalesef (09).

“Ne gibi malzemeler eksik?” (Arastirmaci).

“Ornegin ¢ceker ocak yok. Hassas terazi yok. Deney yaptirmak icin dgrenci sayisina gére cam kaplar yetersiz”
(09).

“Biz sanshyiz. Ceker ocak haricinde liseye gore yeterli donammda.” (014).

Ogretmenlere yoneltilen “Okulunuzdaki kimya laboratuvarindan ders etkinliklerinizde ne kadar
yararlaniyorsunuz? Kullanma sikliginiz nedir?”” sorusuna verilen cevaplara ait bulgular Tablo 4’de sunulmustur.

Tablo 4. Ogretmenlerin Laboratuvar1 Kullanma Sikliklar1

Kullanma Sikhg Katihmcilar

Hig kullanmama 04,08
Yilda 1-2 kez (smif bazinda) 8?,603, 05, 07,011,012, 013, 014,
Yilda 3 ve daha fazla sayida (siif bazinda) 01, 09, 010, 017

Tablo 4’de dgretmenlerin verdikleri cevaplar incelendiginde okullarda laboratuvar etkinliklerinden yeterince
yararlanilmadigi anlagilmaktadir. Cogu 6gretmenin bir sinifi yilda bir veya iki kez laboratuvara gotiirdiigii, bazilarinin
hi¢ deney etkinligi yapmadig1 goriilmektedir. Tabloda yer almayan iki (06, O15) 6gretmen ise okullarinda laboratuvar
bulunmadig1 i¢in deney yapamamaktadir. Buna ragmen bir kisim 6gretmenin laboratuvari siklikla kullanarak deney
etkinlikleri yaptig1 sdylenebilir. Konu hakkindaki bazi 6gretmenlerin goriisleri sunlardir:

“Hi¢ kullanamiyorum.” (04).

“Alt simiflarda 9, 10’larda birka¢ basit deney yapabiliyorum yida. Ama 11, 12’lerde nerdeyse hig

gétiiremiyorum.” (07).

“Miimkiin oldugu kadar ogrencileri laboratuvara gotiiriiyorum. Firsat bulduk¢a gétiiriiyorum, bana kalsa hep

laboratuvarda ders islemek isterim.” (09).

“Yilda bir smifi ortalama ka¢ kez laboratuvara gotiirebiliyorsunuz Hocam, sayr vermek gerekirse?”

(Arastirmaci).

“Ortalama 3-4 kez gétiirdiigiimii séyleyebilirim.” (09).

“9ve 10’larda yilda 1-2 kez, 11,12 de sinav odakli ¢calisma ve miifredat yogunlugundan yilda bir anca.” (016).

Laboratuvan yeterince kullanmadigi diisiiniilen 6gretmenlere “Kullanamiyorsaniz bunun baslica nedenleri
nedir?” ek sorusu yoneltilmis ve cevaplara ait bulgular Tablo 5’te sunulmustur.

Tablo 5. Ogretmenlerin Laboratuvart Kullanamama Sebepleri

Sebepler Katihmcilar

Miifredatin yogun olmasi nedeni ile konularm 04,011, 08, 013, 016, 017
iglenisinin yetismemesi

Siav sistemi nedeniyle soru ¢ézmeye daha ¢ok 03, 05,07,014

vakit ayirma

Deneyler icin gerekli laboratuvar ve malzemenin 06, 012,015

olmamasi

Smiflarm kalabalik olmasi 02

Ogretmenlerin derslerinde yeterince deney yapamamalariin ana nedeni, miifredatin yogunlugu sebebi ile
konular yetistirmek i¢in deney yapmaya zaman kalmadigi goriisii 6ne ¢cikmistir. Yine 6gretmenler, sinav sisteminden
kaynaklanan ve akademik basari i¢in daha fazla soru ¢ézmesi gerektigi diigiincesini de 6nemli bir neden olarak ifade
edilmistir. Bununla ilgili baz1 6gretmen goriisleri sunlardir:

“Miifredatin yogunlugu ve sinav sisteminin soru ¢ézmeye odakl oldugu i¢in ogrenciler istemesine ragmen biz

ogretmenler gétiiremiyoruz.” (O3).

“Ogrenciler istekli yani! (Arastirmac).

“Hem de ¢ok. Gidip hem dersi kaynatmak hem de eglenmek istiyorlar (Giiliiyor). Bir seyleri patlatmak

hevesindeler.” (O3).
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“Yogun bir miifredat var. Yetistirmek i¢in caba sarf ediyoruz, bizden daha ¢ok akademik basar: beklendiginden.
Bu yiizden laboratuvart kullanamiyorum.” (04).

“Laboratuvar etkinligi akademik bagariya engel mi sizce?” (Arastirmact).

“Engel olmayabilir ama bugiinkii sinav odakli sistemde deney yapmaktan daha ¢ok soru ¢ézmek oncelikli.”
(04).

“Mevcut ders saati teorik konu anlatimina ve soru ¢oziimiine anca yetiyor. Deney yapmaya zaman yetersiz.
Miifredat yogun, sinav endisesi gibi nedenlerden.” (014).

“Zaman haricinde bagka bir sebep var mi Hocam? (Arastirmact).

“Ogrencilerin basina gelebilecek herhangi bir kaza korkusundan ¢ekiniyorum biraz” (014).

“Kalabalik simiflarda (34-35) laboratuvar kiiciik oldugu icin gorsel deney videolart izletiyorum EBA’dan.
Mevcudu az olan (24-25) kisilik sumiflarda labt kullanyyorum. Ayrica kimyasal maddelerden kaynakli koku
nedeni ile benim astim hastaligim var bu da etkiliyor, fazla laboratuvar kullanamiyorum. Laboratuvarlarda bir
eldiven bir maske dahi yok maalesef.” (O2).

Ogretmenlere yoneltilen “Laboratuvarda etkinlik yapma (deney yapma) nedenleriniz nelerdir? (Sizce dersleri
laboratuvarda yapmak faydali mi? Ogrencilerinize ne gibi katkis1 oldugunu diisiiniiyorsunuz?)” sorusuna verilen

cevaplarin analizi Tablo 6’da sunulmustur.

Tablo 6. Deney Etkinliklerinin Ogretime Katkist

Goriisler Katihhmeilar

Ogrenmenin daha etkili ve kalict olmasi 01,02, 05, 06, 07, 08, 09, O11,
012,014

Derse karsi ilgi ve motivasyonun artmasi 03, 04, 010, 013, 015, 016, 017

Tablo 6’da ki 6gretmenlerin cevaplarindan, deney etkinliklerinin 6grenmeyi daha etkili ve kalici yaptigi,
ogrencilerin derse kars ilgilerinin arttig1 ve motivasyonlarinin yiikseldigi anlasilmaktadir. Bununla ilgili baz1 6gretmen
goriigleri sunlardir:

“Ogrencilerin motive oldugunu gérmek bizi deney yapmaya sevk ediyor. Yoksa orada 6grenciyi zapt etmek zor.

Kimyasallara dokunmak istiyorlar, eglenceli buluyorlar. Ornegin ¢okelmeyi kafasinda canlandiramayan

ogrenciyi laboratuvarda deneyi yaptigimiz zaman etkili oluyor.” (03).

“Ogrenciler daha ézgiivenli oluyor. Cok ciddi farklar oluyor deney yapinca. Teorikte anlattiklarimizi 6grenci

cabucak unutuyor ama uygulamada olumlu doniitlerle her seyi iyi hatirliyorlar.” (O4).

“Kimya dersi deneye dayali bir bilim dali oldugu igin ogrencinin teorik bilgiyi deneyle goriip eslestirmesi

agisindan laboratuvarda deney yaptirmak saghkl. Derste anlattigimiz seyleri ogrenci gormesi dokunmasi

gerekiyor. Bunlarin 6grenmeye kalici katkisi oluyor.” (07).

“Anlatmadan ziyade goriilen bilgiler akilda daha kalici oluyor. Baska bir okuldan géyle bir anim var. Ayrimsal

damitma deneyi yaparken normalde ders basarist diisiik 6grencinin biri bana yardimci olmak istedi. Ben de ona

termometreden sicakliklart okutmugtum. O 6grencinin sinavda cevapladig: tek soru ayrimsal damitma ile ilgili

olan soruydu. Cocuklarin deneylere ilgileri var. Istekliler.” (012).

Ogretmenlere yoneltilen “Derslerinizde ne tiir deneyler yapiyorsunuz?” sorusuna verilen cevaplar analiz
edildiginde; 6gretmenlerin ¢cogunun gosteri deneyi yaptigi, bazilarinin imkanlar 6lgiisiinde 6grencilere grup deneyi
yaptirdig1 anlasilmaktadir. Bununla ilgili baz1 6gretmenlerin ifadeleri sunlardir:

“Genelde kendim gosteri deneyi seklinde yapryorum. Malzemenin azligi ve 6grenciye giivenlik a¢isindan fazla

giivenememe bunda etkili oluyor.” (O7).

“Grup deneyi yapacak kadar malzeme yok. Ben 6grencilere gosteri deneyi yapryorum.” (09).

“Riskli deneyleri kendim gésteri deneyi yapiyorum. Risk teskil etmeyen deneyleri 6grencilere gruplar halinde

yaptiryorum.” (O1).

“Ogrenciler kendi deneylerini yaparken neler gozliiyorsunuz, ne hissediyorlar?” (Arastirmact).

“Kendilerini 6nemli hissediyorlar, biiyiik bir heyecan ve mutluluk duyuyorlar.” (O1).

Ogretmenlere yoneltilen “Kimya &gretim programinda yeterince deney etkinligi oldugunu diisiiniiyor musunuz?
Programda dnerilen deneyleri ne derece yapabiliyorsunuz?” sorusuna verilen cevaplarin analizi Tablo 7’de sunulmustur.
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Tablo 7. Ogretmenlerin Programda Yer Alan Deneylere Iliskin Goriisleri

Programdaki Deneylerin Yeterliligi Deney Yapma Durumu Katihmcilar
Hi¢ yapamayanlar 04, 06

Programda o6nerilen deneyler yeterli #010-20 oraninda yapanlar (?3’ (?5’ QIO’ 01 L, le
%20-40 oraninda yapanlar 01, 02, 013, 014, 016
%70-80 017
Hig 08, 015

Programda onerilen deneyler yetersiz %10 07
%60 09,012

Tablo 7 incelendiginde 6gretmenlerin kimya 6gretim programinda 6nerilen deney etkinliklerini yeterli buldugu;

ancak deney etkinliklerini yeterince uygulayamadiklar1 anlasilmaktadir. Onerilen deney etkinliklerinin uygulanma
oraninin %20 diizeyinde kaldig1 s6ylenebilir. Bu duruma iliskin baz1 6gretmen goriisleri soyledir:

“Yeterli buluyorum. Programdaki deneylerin %30-40"1m anca yapabiliyorum.” (O1).

“Yeteri kadar deney etkinligi var ama yapilabilirlik agisindan sorunlar var. Onerilen deneylerle ilgili okullarda
gerekli malzemeler yok. Zaman da yeterli degil, hi¢ yapamiyorum.” (04).

“Cok iyi oldugunu diisiinmiiyorum. Onerilen deneylerin %5-10 arast anca yapabiliyorum (O7).

“Neden iyi olmadigin diigiiniiyorsunuz?” (Arastirmaci).

“Onerilen deneylere yonelik malzemeler eksik. Daha yapilabilir malzeme temini kolay deneyler énerilse daha
iyi olur.” (O7).

“Bence maalesef yetersiz. Ben daha ¢ok deney yapma taraftariyim. Onerilen deneyleri malzeme ve zaman varsa
yapmaya ¢alisiyorum. Ama bir yandan miifredat yetistirme sikintisi da var tabi. Her seye ragmen en az % 60 i
yapmaya ¢alisiyorum.” (09).

Ogretmenlere yoneltilen “Deney yapmak igin kendinizi bilgi birikim olarak ne kadar yeterli gériiyorsunuz?”

sorusuna verilen cevaplar analiz edildiginde 6gretmenlerin birkaci hari¢ tamamina yakini kendisini miifredatta dnerilen
deneyleri yapabilme anlaminda bilgi ve birikim olarak yeterli gordiigii anlagilmaktadir. Bununla ilgili baz1 6gretmen
goriisleri su sekildedir:

“Ogretmenlik mezunuyum ama 5 yillik egitimin 3,5 yili fen edebiyatta gecti bayagi laboratuvar egitimi aldik.
Yeterli goriiyorum.” (O3).

“Cekinme var ama yapabilirim. Miifredatin onerdikleri yapilabilir ama ogrenci daha ¢ok Youtube’dan
izledikleri eglenceli seyleri yapmak istiyorlar, patlama gormek istiyor égrenci, dolayisiyla o konuda biraz
cekincelerim var.” (O5).

“Bilgi olarak yeterliyim anca giivenlik anlaminda endisem olabilir.” (015).

“Ne gibi endiseler Hocam?” (Arastirmaci).

“Tehlikeli kimyasallar 6grencilere zarar verebilir, cam malzeme ¢ok ogrenciler kurcalarken kirip bir yerlerini
kesebilirler, bu konularda yeterince ilk yardim egitimi almadik.” (015).

“Jlk yillarda iviydim. 26 yilin sonunda yapmaya istek de azaliyor tabi ki becerimiz zayifliyor.” (013).
Ogretmenlere yoneltilen “Laboratuvarda simf ydnetimini ders ortamindaki smif ydnetimi ile karsilastirabilir

misiniz?” sorusuna verilen cevaplar analiz edilerek Tablo 8’de sunulmustur.

Tablo 8. Laboratuvar Ortaminda Siif Yonetimi ile Ders Ortaminda Sinif Y6netiminin Karsilastirilmasi

Sinif Yonetiminin Zorlugu Gerekee Katilmeilar
Tehlike ve giivenlik agisindan siirekli 01, 05, 07, 08, 010,
ogrenciyi kontrolde tutmak gerekiyor 011,

Ogrenci fazla rahat ve meraklica bir seyleri 02, 03, 09,

Laboratuvar ortami daha zor kurcalamak arzusunda

Laboratuvarda dgrenci ciddiyetini kaybediyor 013, 014, 016

Laboratuvarda dgretmen 6grenci iliskisi 04
terkediliyor
Laboratuvar ortami daha Laboratuvarda 6grenci daha ilgili derse kars1 06, 017
kolay Sinifta dgrenci stkiliyor 015
Fark yok Yonetim sorunu yasamama 012

Tablo 8 incelendiginde &gretmenlerin ¢ogunun, laboratuvar ortaminda sinif ydnetmenin daha zor oldugu

goriisiinde oldugu goriilmektedir. Ogrencilerin laboratuvar ortaminda daha rahat hareket ettigi, meraklica, eglenme
arzusuyla ve dikkatsizce malzemeleri kurcaladigi bu da tehlikeye meydan verdigi goriisleri dile getirilmistir. Az sayida
Ogretmen ise 6grenci ilgisiyle laboratuvarda sinif yonetiminin daha kolay oldugunu dile getirmistir. Laboratuvarda sinif
yOnetiminin zorluguna yonelik 6ne ¢gikan bazi 6gretmen goriisleri sunlardir:
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“Laboratuvarda 6grenciler siirekli gozetim altinda tutulmasi gerekir. Bir anlik bos birakilinca kotii sonuglar

ortaya ¢ikabilir. Sinif ortaminda risk yok. Yanma, patlama, zehirlenme gibi.” (O1).

“Tabi ki fark var. Ogrenciler laboratuvarda sinif ortamindan ¢iktigim diisiiniip rahat davraniyorlar. Kontrol

altinda tutmak daha da zorlasiyor. Meraklica bir seyleri kurcalamak istiyorlar. Dikkatleri daginik oluyor. Bu

belki laba ¢ok nadir gittigimiz icin olabilir. Daha ¢ok gitsek fazla dagilmayabilirler belki de.” (O3).

“Lab ortaminda sinif yonetimi daha zor. Biz ister istemez dikkatimiz deneye odaklaninca 6grenciler bu arada

malzemelerle ugragsabiliyor. Bu da tehlike arz edebilir. Sinif ortaminda genelde 6grenci ile yiiz yiize

oldugumuzdan daha kolay.” (06).

“Lab da égrenciler yeterince konsantre olamyyorlar. Parka gitmis egleniyoruz modundalar. Meraklica her seyi

kurcalayip bir birleri ile sakalasiyorlar. Sinifian daha zor.” (014).

Bunlarin yani sira laboratuvarda sinif yonetiminin daha kolay oldugunu savunan bazi 6gretmen goriisleri ise
sunlardir:

“Ogrenciler ilgili olunca laboratuvari yonetmek daha kolay. Verdigimiz gorevleri yerine getirmeye daha istekli

oluyorlar laboratuvarda.” (017).

“Sizin 6grencileriniz ilgili mi Hocam?” (Arastirmaci).

“Onceleri okulumuz sinav ile 6grenci aliyordu o dénemde ilgili 6grenciler daha fazlaydi. Son yillarda Anadolu

liseleri sinav kapsamindan ¢ikarilinca ilgili 6grenci okulumuza fazla gelmiyor.” (O17).

Ogretmenlere yoneltilen “Laboratuvarda en ¢ok karsilastiginiz giicliikler nelerdir?”” sorusuna verilen cevaplar
analiz edilerek Tablo 9‘da sunulmustur.

Tablo 9. Ogretmenlerin Laboratuvar1 Karsilastiklar1 Giicliikler

Laboratuvarda Karsilasilan Sorunlar Katilmcilar

Ogrencinin disipline edilmesi 01, 03,09, 010, 011, 014
Saglik ve giivenlik sorunlari 02, 08, 012, 016
Malzeme eksikleri ve laboratuvarin yetersizligi 04, 06, 07,013, O15
Smif mevcudunun fazla olmasi 017

Tablo 9 incelendiginde Ggretmenlerin laboratuvarda karsilastiklart giigliiklerin, laboratuvarda 6grencinin
disiplin ve kontroliiniin zorlugu, saglig1 tehdit eden giivenlik 6nlemlerinin yetersizligi ve laboratuvar kosullarindan
kaynaklanana eksiklikler oldugu goriilmektedir. Bununla ilgili baz1 6gretmen goriisleri soyledir:

“Is saghg ve giivenligi agisindan eksiklikler var. Havalandirma sistemleri vs. yetersiz.” (02).

“Havalandirma sistemleri, su banyosu, santrifiij cihazlar: yok. Maliyeti yiiksek olan ¢eker ocakta yok.” (04).

“Okullarda smiftan bozma laboratuvariar var. Orada 30 kisi ile deney yapmak ¢ok zor. Bazi deneyler icin

gerekli malzemelerin bir kismi yok.” (O7).

“Ogrencileri kontrolde tutmak gerekiyor. Yoksa sikinti olabiliyor. Ogrenciler malzemeleri kurcaliyor.” (09).

“Cam arag gere¢lerin kirilmasi, kimyasal malzemelerin ayrt bir depoda olmamasi, giivenlik anlaminda bizi

zorluyor.” (016).

Son olarak 6gretmenlere etkili laboratuvar egitimi i¢in Onerileri sorulmus ve alinan cevaplarin analizi Tablo
10’da sunulmustur.

Tablo 10. Ogretmenlerin Etkili Laboratuvar Egitimi I¢in Onerileri

Sebepler Katilimcilar

Deney etkinlikleri i¢in dersin tamamen laboratuvarda 01, 03, 06, 07, 010
gegecegi ayri bir ders gerektigi

Siav sistemi degistirilmeli 08, 013, 014, 015, 016
Okullardaki laboratuvarlar giincellenmeli 09,012

Laboratuvar i¢in daha fazla biitge ayrilmali 04

Laboratuvar masalar1 seramik kapli olmali 05

Deneyler i¢ci EBA ortamu gelistirilip kullanilmali 011

Sayisal1 segecek dgrenci daha iyi yonlendirilmeli 02

Smnif mevcutlar: azaltilmal 017

Tablo 10’dan 6gretmenlerin daha etkili laboratuvar kullanmak i¢in sadece deneylerin yapilacag: derse ihtiyag
duyduklart ve mevcut sinav sistemi ile deney yapmaya oOncelik veremedikleri bunun igin smav sisteminin
degistirilmesini 6nerdikleri anlasilmaktadir. Bununla ilgili baz1 6gretmen goriisleri soyledir:

“Akademik bagarist iyi olan okullar ve 6grencilere yonelik. Ders programina laboratuvar icin ayri bir ders,

uygulama dersi gibi konulmas: gerekir.” (07).

151



Egitimde Kuram ve Uygulama, 18(2), 142-155

“Deney masalart olmali, lavabosu, elektrik baglantisimin oldugu. Deney ogretmeni ayri olmal, okullarda
sadece deney yapmali. Miifredat basitlestirilmeli, Ayri bir laboratuvar saati olmali. (010).

Sonug¢ ve Tartisma

Deney etkinliklerinin verimli bir sekilde yapilabilmesi igin laboratuvarlarin fiziki ortamlarinin, demirbas ve sarf
malzemelerinin 6grenci sayisina gore, saglik ve giivenlik agisindan yeterli olmasi gerekir. Calisma kapsamindaki okullar
incelendiginde, yakin tarihte yeni yapilmis okullarda kimya dersine 6zel, su ve elektrik baglantili 6grencinin gruplar
halinde ¢aligmasi igin planlanmig 6zel masalarin oldugu donanimli laboratuvarlar mevcuttur. Yapim tarihi biraz daha
once olan okullarda ise yine donanim iyi olan ancak fizik ve biyoloji dersleri ile birlikte kullanilan laboratuvarlar
bulunmaktadir. Yapim tarihi eski olan veya derslik say1s1 az olan okullarda laboratuvarlarin fiziki durumlan yetersizdir.
Laboratuvar1 bulunmayan iki okulda ise okul idaresinin 6grenci sayisinin artmasi ile derslik ihtiyacim karsilamak icin
laboratuvarlarin siiflara doniistiiriildiigii tespit edilmistir. Il merkezinde bulunan okullarda halen daha laboratuvar
bulunmamasi dikkat ¢ekici bir durumdur. Deneylerde kullanilan erlenmayer, beher, balon joje gibi cam malzemeler ve
kimyasal sarf malzemeler acisindan ise ¢ogu okulda yetersizliklerin oldugu sdylenebilir. Okullarin ilk agildig tarihte
edinilen bu malzemelerin zaman igerisinde yenilenmedigi ve eksiklerin zaman igerisinde giderilmedigi anlasilmaktadir.
Ogretmenlerin bu konudaki ortak sikayeti kimyasal malzemelerin giinii gegmis, kullamlamaz durumda ve deney
aletlerinin 6grenci sayisina gore yetersizligi olmustur. Bu durum 6gretmenlerin deney yapamamalarinin nedenlerinden
biridir. Laboratuvar ortamimin fiziki agidan yeterli olmamasi, arag-gereglerin ve malzemelerin eksikligi
laboratuvarlardan etkili sekilde yararlanmaya engel olusturmaktadir (Balbag & Karaer, 2016). Konu ile ilgili daha dnce
yapilan calismalarda da benzer sekilde okullarda laboratuvarin fiziki ve materyal yetersizligi tespiti bulunmaktadir
(Demir vd., 2011; Kilig¢ & Aydin, 2018; Tekbiyik & Akdeniz, 2008; Uluginar vd., 2004; Zengele & Alemayehu, 2016).
Zaman igerisinde yeni okullar yapildik¢a bu sorunda azalma olsa da heniiz tamamen giderilememistir. Okullarda
laboratuvarlarin ve malzemelerin gozden gegirilip yenilenmesi gereklidir.

MEB kimya 6gretim programi (2018), derslerin laboratuvarda deney etkinlikleri ile islenmesi ve siif diizeyinde
ortalama dort kazanimin deney yapimimi Onermesine ragmen calisma kapsaminda bulunan Ogretmenlerin deney
etkinliklerini yeterince yapmadigi anlasilmaktadir. Bu durumun temel nedenleri olarak ise Ogretmenler, ders saat
stirelerinin miifredattaki konularin islenmesine anca yettigi, deney etkinliklerinin hazirlik, uygulama ve sonrasi temizlik
islemlerinin zaman alici oldugu bundan dolay1 deneylere zaman ayiramadiklarim ifade etmektedir. Ayrica egitim
sisteminin {iniversite sinavina hazirlanmay1 oncelik verdigi bundan dolay1 deney yapmaktansa iiniversite sinavina
yonelik soru ¢dézmeyi onemsedikleri goriilmektedir. Literatiirde de dgretmenlerin, ders saati yetersizligi (Demir vd.,
2011; Nakiboglu & Sarikaya, 1999; Uluginar vd., 2004), deney 6ncesi malzeme hazirhigi ve sonrasi temizlik icin ders
stirelerinin yetersizligi (Cheung, 2007) ve test ¢ozmeye zaman ayirma (Giines vd., 2013) gibi benzer nedenleri ileri
stirerek deney etkinliklerini yeterince yerine getirmedikleri goriilmektedir. Kimya 0gretim programinin son yillarda
onemli Olclide sadelestirildigi bilinmektedir (Yildirim, 2020). Ders saat siiresinin ayni1 kalmasia ragmen miifredatin
sadelestirilmesi O6gretmenlere deney yapma firsati sunacaktir. Buna ragmen Ogretmenlerin miifredat yogunlugunu
bahane ederek deney etkinligine zaman ayirmamalari diisiindiiriiciidiir. Ogretmenler, laboratuvarda siif y&netimin
zorlugu, deney oncesi hazirlik ve sonrasi laboratuvari temiz ve diizgiin birakma gibi zahmetlerden kacinarak deney
yapmadiklart ve konuyu teorik isleme aligkanliklarmi siirdiirdiikleri sOylenebilir. Kimya laboratuvarinin kimya
Ogreniminin ve kimya miifredatinin 6nemli bir par¢asi olduguna inanilsa da 6grencilerin laboratuvarda 6grenmelerine
yeterince zaman ayrilmadigi ifade edilmistir (Towns, 2013). Deney etkinliklerinin 6grencileri derste daha canli tuttugu
ve kimya konularin1 6grenmelerini daha anlamli kildig1 (Cepni ve Ayvaci, 2016) diisliniildiigiinde, 6grencilerin bu
etkinliklerden uzak kalmasmin énemli bir 6grenme kaybina yol agabilecegi tahmin edilmektedir.

Laboratuvar etkinlikleri, Ogrencilerin bilimsel diisiinme yeteneklerini gelistirdigi, derse yonelik ilgi ve
tutumlarini artirdigi belirtilmistir (Hofstein & Mamlok Naarnan 2007) Bu arastlrrna kapsammda bulunan égretmenler
ifade etmistir. Yapilan baz1 ulusal ¢aligmalarda da benzer sekilde, derslerini laboratuvarda deney yaparak gegiren
ogrencilerin dersi daha ¢ok sevdigi ve derse karsi olumlu tutum gelistirdigi gibi sonuclar rapor edilmistir (Ozyal¢in
Oskay vd., 2009; Kili¢ & Aydin, 2018; Telli vd., 2004). Kimya dersi soyut diizeyi fazla olan kavramlarla islenmektedir.
Eger oOgrenciler temel kavramlar1 zihinlerinde yeterince yapilandirarak Ogrenemezlerse bu durum gelecekte
basarisizliklara yol agabilir (Nakhleh, 1992). Ogrencilerin derste aktif oldugu 6grenme yontemleri ile islenen derslerin,
kavramsal 0grenmeyi sagladigi ifade edilmektedir (Ag¢ikgdz, 2007). Dersler laboratuvarda deney etkinlikleri ile
islendiginde 6grencilerin bilgileri kendi zihinlerinde yapilandirabilmeleri i¢in firsat verilmis olur. Nitekim bu ¢caligmanin
bulgular1 arasinda yer alan, derslerde basaris1 diisiik olan bir 6grencinin sinavda cevapladig tek dogru sorunun katildigi
bir deneye iliskin soru olmasi oldukga anlamlidir. Ogrenciler, deney siireglerinde aktif rol aldiginda daha kalic1 6grenme,
motivasyonun artis1 ve derse yonelik olumlu tutum gerceklesmektedir. Ogretmenler deney etkinliklerinin bu katkisini
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bilmelerine ragmen yukarda belirtildigi gibi baz1 gerekgelerle laboratuvar ortamini fazla kullanmamalar dikkat
cekicidir. Ogretmenlerin dgrencileri daha fazla laboratuvar ortamma gétiiriip deney etkinlikleri diizenlemesi
gerekmektedir.

Laboratuvar derslerinde karsilasilan sorunlardan birisi de 6gretmenlerin laboratuvar deneyleri i¢in kendilerini
yeterli bulmamalaridir (Kilig vd., 2015). Bu ¢alisma sonucunda arastirma grubundaki 6gretmenlerin deney etkinlikleri
icin kendilerini yetkin gordiikleri tespit edilmistir. Caligma grubu 6gretmenlerinin meslekte deneyimli olmalar
tecriibeden kaynaklanan bir 6zgiivene sahip olmalarina yol agmis olabilir. Ogretmenin gorevlerinden biri de simifta
egitimin gerektirdigi sekilde ders islemeye uygun fiziksel ve zihinsel ortami saglamaktir. Geleneksel sinif ortamlarinda
ogretmenlerin smif yonetimi ile laboratuvarda simifi yonetimi farklilik gosterebilir. Arastirma kapsamindaki
ogretmenlerin  genel goriisii laboratuvarda sinifi kontrol etmenin daha zor oldugu yoniindedir. Ogrencilerin,
laboratuvarda daha ciddiyetsiz davrandiklari, meraklica malzemeleri kurcaladiklari, kimyasal maddeleri karistirarak
patlatma yapma hevesinde olduklar1 ve laboratuvara eglenmek icin geldikleri diisiincesiyle hareket ettikleri tespit
edilmistir. Benzeri sekilde Kakayev (2019) fen bilgisi 6gretmenlerinin laboratuvar yonetiminde fiziksel diizeni saglama
anlaminda yeterliliklerinin diigiik oldugunu bulmustur. Fen 6gretiminin kaliteli olmasi1 igin fen bilimleri 6gretmenlerinin
laboratuvar yonetimlerinin etkili olmasi gerekir (Calik, 2009). Geleneksel sinif diizeninde 6grenciler alisik oldugu bir
sinif diizeni olup oturarak hareketsiz bir sekilde ders islemeye katilirlar. Fazla sik gitmedikleri ve alisik olmadiklar
farkli bir ortam olan laboratuvarda ise ayakta ve daha hareketli konumdadirlar. Grup etkilesimi laboratuvarda daha
fazladir. Bu nedenlerden dolayr Ogretmenler simifi kontrolde tutmakta ve disipline etmekte zorlanmaktadir.
Laboratuvarda simif yonetiminin bir diger zorlugu ise saglik ve giivenlik kaygisinin laboratuvarda daha st diizeyde
olmasidir. Tehlike arz eden malzemelerin bulunmasi ve 6grencilerin bu konuda yeterince bilgiye sahip olmamalarmdan
kaynaklanan duyarsizliklar1 buna sebep olabilir.

Calisma kapsamindaki 6gretmenler laboratuvari okullarda daha etkin kullanmak igin tiniversitelerde oldugu gibi
sadece deneysel etkinliklerin yapilacag: ayri bir uygulama dersine ihtiyag duymaktadirlar. Ogretmenler, bu ders ihdas
edilirse o dersi veren 6gretmenin isinin sadece deney yapma olmas1 ve dersin laboratuvarda islemenin zorunlu olmasi
gerektigi diislincesindedir. Ders Ogretmenleri laboratuvar uygulamalarmi kendilerine ekstra bir yiik olarak
gormektedirler (Akilli & Aydogdu, 2018). Bu sekilde ders planlanirsa 6gretmenlerin deney 6ncesi hazirlik ve deney
sonrasi toparlanma sorunu ortadan kalkabilir. Ancak bu durumun yapilabilirligi tartisma konusudur. Ciinkii benzer fen
dersleri i¢inde ayni talep s6z konusu edilebilir. Dolayisiyla MEB agisindan ders saatlerini yeniden ayarlayip dengeyi
saglamak kolay olmayacaktir. Ayrica ililkemizde ders saat sayisinin yeterince fazla olmasi sebebiyle 6grencilere yeni
ders yiikii getirmenin yarali olmayacagi sdylenebilir. Ogretmenlerin taleplerinden dne cikan bir baska husus ise
laboratuvar ortaminin ve malzemelerinin ¢agin gerekliligine uygun, giivenlik agisindan riskler icermeyecek sekilde
giincellenip yenilenmesidir. Bu konunun MEB yetkililerince dikkate alinmasi gerekmektedir. Saglik ve teknoloji
alaninda gelismeler laboratuvar giivenligi anlaminda da birtakim yenilikleri beraberinde getirmektedir. Gegmiste tehlike
arz etmedigi diisiiniilen kimyasal malzemeler giiniimiizde tehlike arz edebilir. Is saghigi ve giivenligi alaninda ulagilan
yeniliklerin okullardaki laboratuvarlara da yansitilmasi gerekir. Ayrica eskimis gilinii ge¢mis kimyasallarin
uzmanlarinca toplanip imha edilmesi veya geri doniistime gonderilmesi gerekmektedir. Bu konuda 6gretmenlerin ve
okul idarecilerinin iizerlerine diisen resmi sorumluluklari takip etmeleri gerekmektedir.Ogretmenler, laboratuvarin daha
etkili kullanilmasi i¢in sadece deney uygulamalarinin laboratuvarda yapilacagi ayri bir uygulama dersinin ihdas
edilmesini Gnermistir.

Bu ¢alismanin 6grencilere, 6gretmenlere, arastirmacilara ve MEB yetkililerine faydali olacag:
diisiiniilmektedir. Arastirma sonucunda su oneriler yapilmistir:

e MEB tarafindan okullardaki laboratuvarlar cagin gerekliligine uygun olarak giincellenmeli ve deney yapiminda
kullanilacak kimyasal malzemeler yenilenmelidir.

e Universite sinav sorularinda deney becerilerini 6lgen sorulara da yer verilmelidir.

e Ogretim programda yer alan deney etkinliklerinin yapilip yapilmadigi okul idaresi ve MEB tarafindan
denetlenmelidir.

e Okullarda daha az zaman alic1, pratik uygulanabilecek deney etkinliklerine yer verilmesi gerekmektedir.

Arastirmacilarin Katki Orani
Caligma tek yazar tarafindan hazirlanmisgtir.

Destek ve Tesekkiir
Yazar ¢aligma i¢in herhangi bir finansal destek almamustir.

Cikar Catismasi
Yazar ¢aligmada herhangi bir ¢ikar catigmasinin bulunmadigini beyan etmislerdir.
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Makale Bilgisi

algilarinin belirlenmesi ve yenilik¢iligin 6niindeki engellere yonelik goriislerinin
ortaya c¢ikarimasidir. Bu amag¢ dogrultusunda durum c¢aligmasi deseninde
tasarlanan arastirmaya 2. ve 3. sinifa devam eden 32 okul 6ncesi 6gretmenligi
ogrencisi katilmugtir. Ogrencilerin bireysel yenilikgilige iliskin goriislerinin
belirlenmesinde arastirmaci tarafindan hazirlanan goriisme formu kullanilmisgtir.
Aragtirma kapsaminda toplanan verilerin modellestirilmesinde NVivo nitel veri
analiz programi kullanilmigtir. Arastirma sonucunda okul oncesi Ogretmenligi
ogrencilerinin yenilik¢iligi gelisim, ¢cagdaslik, uyum, teknoloji, yaraticilik ve agik
fikirlilik ile iliskilendirdikleri belirlenmistir. Okul ©ncesi Ogretmenligi
Ogrencilerinin dortte birinin kendini yenilik¢i olarak algiladigi sonucuna
ulagilmigtir. Bunun yaninda 6grenciler erken ¢ocukluk déneminde yenilik¢iligin
desteklenmesinin hem bireysel hem de toplumsal anlamda 6nemine deginmislerdir.
esitsizligi ve kisilik Ozelliklerinden kaynaklanan yenilik¢iligin Oniinde engel
olabilecek birtakim etmenleri ortaya koyduklar1 belirlenmistir. Arastirma
sonucunda, egitim fakiiltelerinde verilecek derslerin O0grencilerin yeni fikirler
ortaya atabilecekleri yontem ve tekniklerle hazirlanmasi, ayrica yapilacak tanitim
ya da etkinliklerle de 6grencilerin bireysel yenilik¢ilik algisinin gelisim siirecinin
desteklenmesi dnerilmektedir.
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The aim of this study is to determine the individual innovativeness perceptions of preschool
teacher education students and to display their views on the obstacles to innovation. For this
purpose, 32 pre-school teacher education students attending the 2nd and 3rd grades
participated in the research designed in the case study pattern. The interview form prepared
by the researcher was used to determine the students' views on individual innovativeness.
NVivo qualitative data analysis program was used to model the data collected within the
scope of the research. As a result of the research, it was determined that preschool teacher
education students associate innovation with development, modernity, harmony,
technology, creativity and open-mindedness. It was concluded that one-fourth of the
students perceived themselves as innovative. In addition, they mentioned the importance of
supporting innovation in early childhood, both individually and socially. It was determined
that students put forward some factors that may prevent innovation and arising from the
environment, traditional education understandings, inequality of opportunity and
personality traits. As a result of the research, it is suggested that the courses to be given in
the faculties of education should be prepared with the methods and techniques in which the
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to be held.
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Extended Summary

Introduction

The developments in the 21st century and the process of change experienced due to them have made it necessary to
change the skills that should be gained through education in individuals. Especially innovation has taken its place among
the skills that attract attention. That students being able to acquire different perspectives, think creatively, synthesize the
information they have acquired and use them in different purposes or situations can only realize thanks to innovative
teachers who try new approaches and ways. Innovative teachers can enforce new skills that are existing in their students
but waiting to be supported or discovered. The emergence of new skills can start from early childhood, when the
foundations of many skills are laid and development and discovery are rapid, and continue throughout life. For this
reason, it is thought that it is important to determine the innovativeness perceptions of teachers and teacher education
students and to reveal the obstacles, if any. In addition, examining the perceptions of the education faculty students who
are still studying will provide an idea about the innovativeness of different segments of the society. From this point of
view, the aim of this study is to determine the individual innovativeness perceptions of preschool teacher education
students and to display their views on the obstacles to innovation.

Method

The research was planned in a case study design. 32 preschool teacher education students attending the 2nd and 3rd
grades participated in the research. The interview form prepared by the researcher was used to determine the students'
views on individual innovativeness. The form includes questions about the importance of innovation in preschool
education and the obstacles in front of it, as well as questions about determining students' individual innovativeness
perceptions. NVivo qualitative data analysis program was used to model the data collected within the scope of the
research. In order to reach the concepts and related links, the data were analyzed in accordance with the content analysis
technique.

Results

As a result of the research, it was determined that preschool teacher education students do not perceive themselves as
skeptical or traditionalist preschool teachers. It was concluded that one-fourth of the pre-school teacher education
students perceived themselves as innovative. This result obtained from the research is considered as a good result in
terms of students being leaders in pioneering innovations. The attitude of pioneering individuals to inform other
members of the society about innovations is also compatible with the teaching profession. In addition, when the results
of the research are examined in general, it is seen that the students have above-average innovativeness. This can be
considered as an indication that they are not completely closed to innovations and that they tend to benefit from new
teaching methods and techniques, although not effectively in the education process.

As a result of the research, it was determined that preschool teacher education students associate innovation
with development, modernity, harmony, technology, creativity and open-mindedness. In addition, they mentioned the
importance of supporting innovation in early childhood, both individually and socially. They emphasized that by
supporting their innovative skills, children will be able to adapt to the future and be stronger in terms of being ready for
life. Another result obtained from the research is the opinions of students that it is necessary to adopt innovative
educational approaches by being open to new ideas and keeping up with change. Considering that innovativeness is a
skill that can be acquired later, it is understood that education is a very important tool in the development of this skill.
With the innovative education approach adopted from the pre-school period, correct practices can be realized and great
steps can be taken. For this reason, the perceptions of the students participating in the research in this direction are
considered valuable.

In the research, individual, environmental or educational negative opinions of preschool teachers, which can be
considered as an obstacle to their individual innovativeness, were determined. It has been determined that pre-school
teacher education students put forward some factors that may prevent innovation and arising from the environment,
traditional education understandings, inequality of opportunity and personality traits. As a result of the research, it is
suggested that the courses to be given in the faculties of education should be prepared with the methods and techniques
in which the students can come up with new ideas, besides that the development process of the individual innovativeness
perception of the students should be supported by promotions or activities to be held.
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Giris

Degisimin kacinilmaz oldugu 21.yiizyilda bireylerde gelisimi beklenen bir¢ok becerinin farklilagtigi goriilmektedir. Bu
durumun nedeni bireylerin sahip olduklar1 becerilerin onlar1 yeni diinya diizenindeki konumlarini etkiledigi gercegidir
(Yeniay Uskiiplii, 2019). Bu becerilerden en énemlilerinden biri de yenilik¢iliktir. Yenilikgilik, bir iilkenin bilim,
teknoloji, yenilik¢i rekabet giicii ve genel performansini etkileyen en 6nemli unsur haline gelmistir (Huifeng ve Yunjie,
2017). Hem toplumsal hem de bireysel anlamda yeniligin gelisimdeki rolii diisiiniildiigiinde, bu kavramin bilimsel olarak
arastirilmasini zorunlu hale getirmistir (Erkoc ve Kert, 2013).

Uzun bir tarihe sahip yenilik kavramim tek bir tanim ile agiklamanin yetersiz kalacagi distiniilmektedir (Adams,
Bessant ve Phelps, 2006). Birden ¢ok tanimi olmasinin nedeni olarak kavramin farkli ¢alisma alanlarinda ve sosyal
teorilerde ortaya ¢ikmis olmasi gosterilmektedir (Goldsmith ve Foxall, 2003). Ulusal literatiirde “yenilik¢ilik” seklinde
gegen kavram uluslararasi anlamda “innovation” yani inovasyon olarak karsimiza ¢ikmakta, iki kelimenin birbiri yerine
sik stk kullanildig1 goriilmektedir. inovasyon, tam manasiyla yenilik kelimesini karsilamasa da inovasyona “bir yenilik
stireci” demek yanlis olmayacaktir (Tas, 2017). Baska bir deyisle, inovasyon kavrami, sonu¢ olarak ifade edilirse
yenilik, siire¢ olarak ifade edilirse ise yenilikgilik anlamlarina gelebilmektedir (Sungur, Kog ve Dulupcu, 2014). Bu
arastirmada kavram yenilikgilik seklinde ele alinacaktir. Genel olarak bakildiginda yenilik¢ilik kavraminin “innovatus”
sozcliglinden tliremis oldugu, anlaminin ise toplumsal, kiiltiirel, idari alanlarda yeni yontemler kullanilmasi seklinde
oldugu goriilmektedir (Ozerbas ve Kayabasi, 2019). Yenilik¢ilik ayn1 zamanda yeni olarak algilanan bir uygulama
olarak da tamimlanabilmektedir (Rogers, 2003). Farkli bir tanimda yenilikgilik, yeni bir fikir veya aracin yaratilmasi ya
da tamtilmasi seklinde ele alinmaktadir (Adair, 2007). Egitsel anlamda yenilik¢ilik kavramimin ise, yeni veya dnemli
oOlglide gelistirilmis diisiincelerin uygulanabilirligine izin veren biligsel bir fark yaratma siireci olarak agiklandigi
goriilmektedir (Barak, Morad ve Ragonis, 2013).

Bu tanimlardan da yola ¢ikarak yeni bir fikrin, yeni bir uygulamanin ve yeni bir iiriiniin ortaya ¢ikmasinda
bireyin en 6nemli faktdr oldugu anlasilmaktadir (Kocasarag, 2021). Bu nedenle bireyin 6zgiin seyler deneme, risk alma
ve deneyime agik olma istekliligi seklinde tanimlanabilen bireysel yenilik¢ilik kavramini da ele almak gerekmektedir
(Goldsmith ve Foxall, 2003). Bireysel yenilik¢i bir bireyin yeniligi benimsemesi, hayatina entegre edebilmesi ve bunu
giinliik hayatinda uygulayabilmesi beklenmektedir (Yuan ve Woodman, 2010). Rogers (2003), bireylerin yeniligi kabul
edis sekillerini bes kategoride degerlendirmektedir. Bu kategoriler; yeni fikirleri denemeye istekli yenilikgiler, toplumun
diger kesimlerini yenilikg¢ilik ile ilgili bilgilendiren onciiler, yeniliklerle ilgili risk alma noktasinda tedbirli olan
sorgulayicilar, yeniliklere siiphe ile yaklaganlar kuskucular ve son olarak degisimin kendisine 6n yargi ile bakan
gelenekselciler seklindedir (Kiliger, 2011).

Bireylerin yenilikg¢ilik anlaminda egitim siireci oldukga biiyiik 6nem tasir. Bu durum yenilik¢iligi odak edinmis
egitim siireglerinden sdz edilmesini zorunlu hale getirmistir (Oztemel, 2018). Bu egitim siireglerinde bilginin bireylere
dogrudan aktarimindan ziyade, yenilik¢i bir bakis agisiyla bireylerin kendilerinin bilgiye ulagsmalarina rehberlik edilmesi
$0z konusudur (Yildirim, 2017). Yenilik kavramina daha detayli bakildiginda, egitim siireclerini gelistirmesi 6ngoriilen
tiim uygulamalarin igerisinde yenilik kavraminin yer aldig1 goriilmektedir (Incebacak, Tungag ve Yaman, 2018). Bahsi
gegen egitim siireglerinden beklenen {iiretkenlik i¢in mutlaka 6gretmenlerin bu siirece destek olmasi gerekir. Sosyal
degisimlerin ve yeniden yapilanma siireglerinin 6gretmenler tarafindan gercgeklestirildigi diigiiniilmektedir (Ottekin
Demirbolat, 2006).

Ogretmenlerin, mesleklerinin geregi yenilik¢i bireyler olmalari beklenmektedir (Ayvaz Can, 2020). Yenilikgi
Ogretmenlerin 0zgiin kaynaklara erisiminin daha kolay oldugu ve oOgrencileri ile daha giiglii iliskiler kurduklar:
bilinmektedir (Pollock, 2008). Ogretmenlik mesleginin, toplumdaki diger tiim mesleklerdeki bireylerin gelisimini
dogrudan veya dolayli olarak etkilemesinin yaninda (Erkog¢ ve Kert, 2013), demokratik ve kiiresel bir toplumla uyumlu
yenilik¢i rolleri de vardir (Ottekin Demirbolat, 2006). Ogretmenlerin yenilik siirecine ayak uydurmalari, degisen
beklentiler 1s181mnda ¢esitli yenilik¢i deneyimlerle mesleki gelisimlerine agirlik vermeleri ile miimkiin olur
(Grigoropoulos ve Gialamas, 2018; Sun ve Shi, 2018). Bu anlayis onlarin mesleklerini daha yenilik¢i bir bakis agisiyla
algilamalarina neden olacaktir. Bu noktada Ogretmen yetistirmede egitim fakiiltelerinin Onemine deginmek
gerekmektedir. Egitim fakiilteleri, cagdas, yeniligi benimseyen, elestirel diisiinebilen, yaratici diisiinebilen 6gretmenler
yetistirebilmek i¢in diinyada olup biten tiim degisim siireglerini ve yenilik caligmalarini takip etmek zorundadir
(Apaydin ve Giiven, 2022). Dolayisiyla heniliz 6grenim gdormekte olan egitim fakiiltesi 6grencilerinin algilarini
incelemek, toplumun farkli kesimlerinin yenilik¢iligine dair fikir sahibi olunmasini saglayacaktir. Bu aragtirmada birgok
ayrica onemli gorlilmektedir. Gelisimin ve kesfetmenin en hizli oldugu erken ¢ocukluk déneminde yenilik¢i bakis
acistyla, yeni yaklasim ve yollar deneyen 0gretmenlerin rehberliginin, bu donemdeki ¢ocuklarin yenilik¢ilik algisini
destekleyecegi diisliniilmektedir. Yenilik¢ilik algilarmin bu donemden baslayip, farkli uygulamalarla desteklenerek
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hayat boyu devam edebilecegi diisiiniilmektedir. Bu sebeple 6gretmenlik yolundaki 6grencilerin yenilikgilik algilarinin
belirlenmesi, varsa dniindeki engellerin ortaya konmasinin 6nemli oldugu diisiiniilmektedir.

Arastirmanin Amaci
yenilik¢iligin oniindeki engellere yonelik goriislerinin ortaya ¢ikarilmasi seklinde belirlenmistir. Bu amag ¢ercevesinde
cevap aranan sorular su sekildedir;

nelerdir?
Yontem

Bu aragtirmada nitel arastirma yaklagimlarindan durum g¢aligmasi deseni benimsenmistir. Durum g¢aligmasi, ¢agdas bir
olgunun gergek yasam baglaminda aragtirilmasi i¢in kullanilan bir desendir (Yin, 2014). Durum c¢alismalari, bir
durumun kii¢iik gruplarla bir¢ok agidan detaylica ele alinarak incelenmesini hedefler (Creswell ve Clark, 2007). Durum
calismasi tiirlerinden tanimlayici-betimleyici (descriptive) durum c¢aligmasina uygunluk gosteren bu arastirmada
“durum” olarak okul Oncesi Ogretmenligi Ogrencilerinin bireysel yenilikgilik algilarinin belirlenmesi durumu
betimlenmeye ¢aligilmigtir.

Bu ¢alismada, arastirma ve yayin etigine uyulmustur. Bu arastirma i¢in Canakkale Onsekiz Mart Universitesi
Lisansiistii Egitim Enstitiisti Bilimsel Arastirma Etik Kurulu’ndan etik onay alinmistir (Tarih: 22.09.2022, Say1: 16/03).

Calisma grubu

Bu aragtirmada calisma grubu bir devlet {iniversitesinde O6grenimlerine devam eden okul oncesi Ogretmenligi
ogrencilerinden belirlenmistir. Arastirmada kolay ulasilabilir 6rnekleme yontemi tercih edilmistir. Kolay ulasilabilir
ormekleme yontemi, arastirmada veri toplama siirecinin daha hizli yiiriitiilebilmesi i¢in ulasilmas1 kolay ve yakin
¢evreden bir ¢aligma grubu se¢ilmesini hedeflemektedir (Yildirim ve Simsek, 2021). Calisma grubuna iligkin dagilim
Tablo 1’de yer almaktadir.

Tablo 1. Caligma grubu

Cinsiyet Kiz Erkek Toplam
Sumf F (Frekans) % (Yiizdelik) F (Frekans) % (Yiizdelik) F (Frekans)
2.smif 15 46,9 2 6,2 17
3.simif 11 34,4 4 12,5 15

Tablo 1’e bakildiginda arastirmaya 2. ve 3. sinifa devam eden 6’s1 erkek 26°s1 kadin olmak iizere 32 okul 6ncesi

arastirmaci tarafindan hazirlanan yapilandirilmis gériisme formu kullanilmistir. Bu formun ilk bélimiinde 6grencilerin
yas1, sinifi ile ilgili kisisel sorular yer almaktadir. Goriisme formu sorular1 hazirlamirken literatiir detayli olarak
incelenmis, alt problemler 1g181nda sorular olusturulmustur. Hazirlanan formda yer alan sorularin degerlendirilmesi igin
alaninda uzman iki okul Oncesi egitimcisine basvurulmustur. Formda &grencilerin bireysel yenilik¢ilik algilarmin
belirlenmesine yonelik sorularin yaninda, yenilik¢iligin okul 6ncesi egitimindeki 6nemi ve oniindeki engellere yonelik
sorular da yer almaktadir.

Verilerin toplanmasi ve analizi

Formun doldurulmasi yaklasik 20 dakika silirmiistiir. Arastirma kapsaminda toplanan verilerin modellestirilmesinde
NVivo nitel veri analiz programi kullanilmigtir. Kavramlara ve iligkili baglantilara ulasabilmek i¢in veriler igerik analizi
teknigine uygun olarak ¢éziimlenmistir. Aragtirmaci ile aralarindaki tutarliliga bakilmasi igin veriler ikinci bir okul
Oncesi egitimi uzmanina sunulmustur. Uzmanin veri setinin %10’unu tekrar analiz etmesi ile Miles ve Huberman (2015)
tarafindan Onerilen kodlayicilar aras1 giivenirlik yiizdesi hesaplanmis, bu deger %81 olarak bulunmustur. Goriis ayrilig
yasanan kodlar iizerine tartigsmalar yiiriitiilmiis, fikir birligine varilana kadar analiz siirdiiriilmiistiir. Elde edilen verilerin
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sistematik olarak sunulmasina 6zen gosterilmis, net ve anlasilir bir dil kullanilmistir. Ayrica veriler dgrencilerin
dogrudan alintilaria yer verilerek desteklenmis, alintilarda 6grenciler O1, 02,..seklinde belirtilerek kodlanmustir.

Bulgular

Yenilikeilik Kategorileri f %
Geleneksel - -
Kuskucu - -
Sorgulayici 7 21,9
Oncii 17 53,1
Yenilikei 8 25,0

(%21,9), 6ncii (%53,1) ve yenilikei (%25,0) olarak algiladiklar: belirlenmistir.

Ogrencilerin biligsel yapilarmdaki yenilikgilikle ilgili kavramsal yapilarini ortaya koyabilmek icin kelime
bulutundan yararlanilmistir. Ogrencilerin yenilikgilikle ilgili siklikla vurguladiklar1 kavramsal yapilar1 Sekil 1°de yer
almaktadir.

Uyun

anYaraticilik

Teknoloj

Bilim
Azim

Acik fikirlilik

teknoloji, yaraticilik ve agik fikirlilik oldugu goriilmektedir. Bununla birlikte gelecek, degisim, bagimsizlik, 6grenme,
giincellenme, merak, aragtirma ve sorgulama ise okul dncesi 6gretmenligi 6grencilerinin daha az siklikla vurguladiklar
kavramlar olarak karsimiza ¢ikmaktadir.

goriislerinden elde edilen model Sekil 2’de yer almaktadir.
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Rol mudel
Yeni ﬁkuler olma
@ -
Ogret_lnex\
6grenci
Ozgunluk Agisindan
Agisindan
Ihtiy. aclaxa
cevap verme
Deglsm\e
ayak uydurma
Y.
Ha\ ata A ‘;S:z“ Deglsm\
hazirlik $ Agisindan
Toplumsal
fayda

Tekuolopv i 2
anlama el Q o)
£ Egitim Geligim :
Agismdan : Bireysel
i Agisindan £:7 gelisim

Cagdas

f1 S
egitim £ Q
anlayist 1\31, 1 Beceri Biligsel
odgrenme kazanma gelisim
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egitiminde yenilik¢iligin énemine iliskin algilarinin; yasam, gelisim, degisim, egitim, ozgunluk ve Ogretmen-0grenci
acisindan olmak {izere alt1 alt tema altinda farklilastig1 goriilmektedir.

Okul 6ncesi 6gretmenligi 6grencilerinin okul dncesi egitimde yenilik¢iligin 6nemini yasam agisindan ele aldigi
temada “toplurnsal fayda” en fazla kodlanan gbrﬁs, “ihtiyaglara cevap Verme” en az kodlanan gén’is olarak ortaya
aldig temada ise “cagdas egitim anlayis1” en fazla kodlanan goriis olurken, “teknolojiyi anlama” en az kodlanan goriis
olarak belirlenmistir. Okul Oncesi egitimde yenilik¢iligin 6neminin gelisim agisindan ele alindigi temada “bireysel
gelisim” en fazla kodlanan goriis olarak karsimiza g¢ikarken, “beceri kazanma”nin ise en az kodlanan goriis olarak
belirlendigi anlagilmaktadir. Okul 6ncesi egitimde yenilik¢iligin 6neminin degisim acisindan ele alindigi temada
“degisime ayak uydurma” en fazla kodlanan goriis olurken, “hazirlikli olma” ise en az kodlanan goriis olarak
belirlenmistir. Okul 6ncesi 6gretmenligi 6grencilerinin okul dncesi egitimde yenilikgiligin 6énemini 6gretmen-6grenci
acisindan ele aldig1 temada “iletisim kurma” ve “rol model olma” seklinde iki kod dikkat ¢ekmektedir. Son olarak
ogrencilerin okul oncesi egitimde yenilik¢iligin dnemini 6zgilinliik bakimindan ele aldig1 temada “yaraticilik” ve “yeni
fikirler iiretme” seklinde iki kod dikkat gekmektedir

O1, “Okul éncesinde 3-6 yas grubu cocuklar: 6grenmeye, degismeye ve gelisime aglktzrlar. Go"rdiikleri

seyleri hayatlarinda uygularlar. Bu yiizden yenilik¢i bir diigiince ile ¢ocuklart hayata hazirlamak onlart
gelisime degisime ve yaraticuiga agik hale getirir.”

02, “Okul éncesi egitimde yenilik¢i diisiinebilmek bence énemlidir ¢iinkii cok hizli degisen ve gelisen bir
cagdayiz her sey siirekli yenileniyor ve gelecek nesiller yenilige daha agik bir sekilde biiyiiyor bu yiizden
egitimin kontrollii bir bigimde yenilik¢i olmast ve ¢cocuklari bu yonden tatmin etmesi gerekir. Eger egitim
cagin gerisinde kalirsa ¢ocuklar icin yetersiz kalabilir.”

025, “Degisen ve gelisen diinyada belli bir diisiincede ve sistemde takili kalmanin insani geriye
gotiirdiigiinii diistintiyorum. Problemlere yeni ¢oziimler tiretebilmek ve caga ayak uyduran, sorgulayabilen,
diigiincesini ozgiirce sunabilen, analitik diisiinme kabiliyeti kazanmis ¢ocuklar yetistirmek i¢in olmazsa
olmaz bir sey bence. Cocugun ¢evresini kesfetmesi, yeni seyleri de gozlemleyip sorgulayabilmesi gerekir.
Eski cagindan kalma gelenek goreneklerle sumirlandirimak hayal giiciine de sumir koymak demektir.”
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Okul oncesi 6gretmenligi Ogrencilerinin yenilik¢i diisiinebilmelerinin Oniindeki engellere iligkin algilarina
yonelik goriislerinden elde edilen model Sekil 3’te yer almaktadir.

@ 2 650
Ogretmen Geleneksel el;onomlk
tutumu egitim sistemi Deneylm urum
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(] 2 &
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@
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aktivite azigi
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kaynakl
# f4 g ~®
Kiiltiirel yapi On yargilar
11 1
# o
Gevresel Ailevi
Faktorler nedenler

Sekil 3 incelendiginde, okul oOncesi Ogretmenligi Ogrencilerinin goriisleri sonucunda, yenilik¢i
diistinebilmelerinin 6niindeki engellere yonelik algilarinin; egitim kaynakli, bireysel etmenler ve ¢evre-toplum kaynakli
olmak iizere ﬁ(; alt terna altinda farkhlastlgl gérﬁlmektedir
olarak ele alindig1 temada “sosyo-ekonomik durum” en fazla kodlanan goriis, “arastirma yapmama” ve “6zgiliven
eksikligi” ise en az kodlanan goriisler olarak dikkat cekmektedir. Ogrencilerin yenilik¢i diisiinebilmelerinin niindeki
engellerin egitim kaynakli olarak ele alindig1 temada “geleneksel egitim sistemi” en fazla kodlanan goris, “6gretmen
nitelikleri” ise en az kodlanan goriis olarak belirlenmistir. Ogrencilerin yenilikci diisiinebilmelerinin dniindeki engellerin
cevre-toplum kaynakl olarak ele alindigi temada “gevresel nedenler” ve “ailevi nedenler” en fazla kodlanan goriisler
olarak belirlenirken, “kiiltﬁrel yap1” ise en az kodlanan gorls olarak ortaya glkmaktadlr

04, “Maddi imkanlarn yetersizligi, icinde yasanilan ortam ve toplum etkili faktorler olabzllr ama bence

asil olan kisinin kendisini yetistirme tarzi ve gelisime agik bir birey olup olmamasiyla alakali bir durum
oldugunu diisiiniiyorum.”

O11, “Yaratic1 diigiinme kabiliyetini gelistirecek aktivitelerden uzak kalmalari, kendilerini gelistirme
cabasi i¢inde olmamalar, internetten veya hazir planlardan yararlanarak kendi yaratici etkinlik, giinliik
planlarint olusturamamalari, giinliik hayatta da ayni sekilde zaten var olanlardan yararlanmalar.”

031, “Geleneksel tarzda yetismis aileler ve egitimciler, kendi kaliplagsmus diisiincelerini cocuklarina ve
ogrencilerine empoze etmeye ¢alisiyor. Bu duruma uyum saglayan égrenciler de yenilik¢i diigiinmeden
uzaklasiyor.”

elde edilen model Sekil 4’te yer almaktadir
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Sekil 4. Bireysel Yenilik¢iligin Gelisimine Yonelik Okul Oncesi Ogretmenligi Ogrencilerinin Onerileri

oldugu temada “bireysel gelisim i¢in ¢abalama” en fazla kodlanan goriis, “farkl bakis acis1 edinme”, “dijital yeterlilik”,
“okuma yapma”, “aragtirma yapma” ve “farkli alanlar ile ilgili bilgi edinme” ise en az kodlanan goriisler olarak dikkat
cekmektedir. Bireysel yenilik¢iligin gelisimine iliskin okul Oncesi Ogretmenligi Ogrencilerinin aileye yonelik
Onerilerinin oldugu temada “ailelerin bilinglendirilmesi” en fazla kodlanan goriis, “ailelerin rol model olmas1” ise en az
kodlanan goriis olarak belirlenmistir. Bireysel yenilik¢iligin gelisimine iliskin 6grencilerin egitime yonelik 6nerilerinin
oldugu temada “yenilik¢i egitim anlayis1” ve “uygulama agirlikli dersler” en fazla kodlanan goriisler, “proje tabanl
egitim anlayis1” ise en az kodlanan goriis olarak dikkat ¢ekmektedir. Bireysel yenilik¢iligin gelisimine iligkin okul
oncesi O0gretmenligi Ogrencilerinin ¢evreye yonelik Onerilerinin oldugu temada “toplumsal tabularm yikilmasi” ve
“diistincelere sayg1 duyulmas1” seklinde iki kod dikkat cekmektedir.
03, “Bireyler kendilerince yenilik¢i olmak istese dahi egitim sartlart buna ¢ok uygun degil. Her sey

Oniimiize hazir bir sekilde koyuluyor. Ornekler veriliyor fakat uygulama yok. Bundan dolay: 6grencilere

hayal giiciinii kullanma firsati verilmeli. Ailelerimizin ¢ogu maalesef ki ya ¢cok sorumsuz ya da ¢ok otoriter.

Bunun ortasum bir tiirlii bulamiyorlar. Bundan dolayr ¢ocuk ne ¢ok serbest birakilmall ne de aileler her

seyi kendileri yapmali. Cocuga bazi seyleri kendi diistiniip uygulamasi icin firsat verilmeli.”
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021, “Bireysel olarak ise insan asla merakim yitirmemeli. Merak etmeli, sorgulamali, arastirmall.
Ogretilene “hmmm demek ki bu boyleymis” dememeli. “Ama neden béyle, boyle olmasa ne olurdu ya da
daha farkl ne olabilirdi” diye diigiinmeli. Gii¢lii ve zayif yonlerinin farkinda olup yeteneklerini gelistirmeli.
Bildigim ama benim de asla yenemedigim bir sey daha var. Konfor alani. Insan konfor alam edinmemeli.
Orda kalmamali. Bu bence insani oldiiren sey. Aliskanliklar, her tirlii bagimlilikliar bunlarin hepsi insanin
ayaginda bir pranga ve onu dibe ¢ekiyor bence”.

029, “Egitim ogretim siirecinde en biiyiik yenilik¢ilik siirekli arastirip 6grenmekle miimkiin olur. Ailede
yenilik¢ilik her bireyin, yeni fikir ve diisiincelerin topluca degerlendirilip uygulamasiyla olabilir. Toplumda
yenilik¢ilik toplumsal normlar ve olumsuz gelenekler iizerine bir degisime yogunlasmak olabilir. Bireysel
yenilik¢ilik ise en basta ele alinmasi gereken konudur. Ciinkii yenilik once kisinin kendinde baslamalr daha
sonra kitlelere donmelidir.”

Sonug, Tartisma ve Oneriler

Bu baglik altinda aragtirmanin bulgularindan elde edilen sonuglarin literatiir 1518inda tartisilmasina ve elde edilen
sonuclar kapsaminda belirlenen 6nerilere yer verilmistir.

algiladiklar belirlenmistir. Kéroglu (2014) arastirmasinda okul 6ncesi 6gretmen adaylariin “sorgulayici” kategorisinde
yer aldiklarimi ortaya koymustur. Yilmaz (2013) ise arastirmasinda, okul dncesi 6gretmen adaylarinin yarisindan
fazlasinmn diisiik yenilikcilik diizeyine sahip oldugunu belirtmistir. Kert ve Tekdal (2012) ve Kocak ve Onen (2012)
arastirmalarinda 6gretmen adaylarimin sorgulayici sinifinda yer aldiklarini tespit etmistir. Arastirmayla benzer sonuca
ulasan Celik6z ve Kolemen (2020) ise 6gretmen adaylarinin “Oncii” diizeyinde yer aldigini ortaya koymustur.
Arastirmadan elde edilen bu sonug 6grencilerin yeniliklere dncii olma konusunda lider olmalar1 bakimindan giizel bir
sonug olarak degerlendirilmektedir. Oncii bireylerin toplumun diger bireylerine yenilikler hakkinda bilgi verme y&nii
de 6gretmenlik meslegi ile uyumludur. Bunun yaninda arastirma sonuglarina genel olarak bakildiginda 6grencilerin orta
diizeyin ustiinde yenilikgilige sahip olduklar1 goriilmektedir. Arastirmadan elde edilen bu sonu¢ okul Oncesi
ogretmenligi 6grencilerinin gelecekteki egitim siireglerinde etkin bir sekilde olmasa da farkli yontem ve tekniklere yer
kendilerini yeniliklere kapamadiklar1 da anlagilmaktadir.

Okul oncesi dgretmenligi Ogrencilerinin yenilik¢iligi yaraticilikla iligkilendirdigi aragtirmadan elde edilen
sonuglar arasindadir. West ve Farr (1990) yaraticilik siirecini yenilikg¢ilik siirecinin ilk asamasi olarak gérmektedir.
Deveci ve Kavak (2020) ise yenilik¢iligin yaraticilik kavramini kapsadigini belirtmislerdir. Okul 6ncesi 6gretmenligi
Ogrencilerinin yenilikg¢iligi, icerisinde yer alan yaraticilik kavramu ile iliskilendirmeleri kavramin yapisina dair fikir
sahibi olduklarini diisiindiirmektedir. Ogretmenler tarafindan hem yaratici hem de yenilikgi bakis agisinin gelisiminin
desteklenmesi, ¢ocuklarin zihinde yeni baglantilar ve yeni kapilar agilmasina onciiliik edecektir.
degisime ayak uydurarak yenilik¢i egitim anlayislarinin benimsenmesi gerektigine iliskin goriisleridir. Yenilik¢iligin
dogumla birlikte degil, sonradan kazanilan bir bakis a¢is1 oldugu kabul edilmektedir (Choi, 2004). Bu noktada bireysel
yenilikg¢iligi etkileyebilecek en onemli faktoriin egitim oldugu diistiniilmektedir (Celikdz ve Kolemen, 2020). Okul
oncesi donemden itibaren benimsenen yenilik¢i egitim anlayisi ile dogru uygulamalar gergeklestirilebilecek ve biiyiik
adimlar atilabilecektir. Bu sebeple arastirmaya katilan 6grencilerin bu yondeki algilar degerli goriilmektedir.
kavramlariyla iliskilendirdikleri goriilmektedir. Ogretmenlerin meslekleri geregi smf iginde gelistirici bir rol
iistlendikleri bilinmektedir (Apaydin, Vilkinas ve Cartan, 2011). Yasadigimiz yiizyilda degisim ve doniisiimden en ¢ok
etkilenen sistemlerin basinda gelen egitim sisteminin uygulayicisi konumundaki 6gretmenlerin hem kendi mesleki
gelisimleri hem de 6grencileri igin yasam boyu 0grenme felsefesiyle, gelismeye ve degismeye ihtiya¢ duyacaklari
asikardir (Watt, 2002). Tim sistemlerde oldugu gibi egitim sistemlerinde de degisim kagmilmazdir (Kosterelioglu &
Demir, 2014). Tiim yenilikler degisimi mutlaka uygulamaktadirlar (Ozpehlivan ve Alkan, 2018). Bu sebeple
yenilik¢iligi benimsemis bireylerin de degisimle gelen gelisimin oniinde durmak yerine, degisimin zorunlu kildig:
doniisiimiin bir parcgasi olabilmesi gerekmektedir.

Okul o6ncesi 6gretmenligi 6grencilerinin yenilikgiligi toplumsal fayda ile iligkilendirdikleri belirlenmistir.
Bireysel yenilik¢iligin kelime anlamimna bakildiginda bir yeniligi gelistirme, benimseme ve uygulama olarak
tanimlanmaktadir (Yuan ve Woodman, 2010). Yenilik, bilginin ekonomik ve toplumsal yarar adina doniisiimii olarak
da ifade edilebilir (Kalo, 2022). Yeni fikirler tiretildiginde, yayildiginda, kabul edildiginde veya reddedildiginde sosyal
degisim gerceklesmektedir (Rogers, 2003). Yeni fikirler ortaya atacak bireyler yetistirerek sosyal faydaya dayali
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uygulamalar gergeklestirmek egitim sistemlerinin amaglar1 arasindadir (Kocasarag, 2021). Bu yoniiyle
degerlendirildiginde yenilik taniminin iginde toplumsal anlamda bir fayda durumu bulunmaktadir. Arastirmaya katilan
ogrencilerin yenilik kavraminin egitimle saglanan bu yoniine vurgu yaptiklar diisiiniilmektedir. Arastirmadan ¢ikan bu
sonug, bu bakis acisina sahip Ogrencilerin gelecekte Ogrencileri i¢in toplumsal fayda adina yeni girisimleri
destekleyeceklerini ve yeniliklerin dnciisii olmaya aday olabileceklerini diigiindiirmektedir.

Arastirmada okul oncesi 6gretmenligi 0grencilerinin bireysel yenilik¢iliklerinin dniinde engel sayilabilecek
bireysel, cevresel ya da egitimden kaynaklanan olumsuz goriisleri tespit edilmistir. Okul Oncesi 6gretmenligi
Ogrencilerinin ¢evre, geleneksel egitim anlayislar, firsat esitsizligi ve kisilik 6zelliklerinden kaynaklanan yenilik¢iligin
onlinde engel olabilecek birtakim etmenleri ortaya koyduklari belirlenmistir. Rerke ve arkadaglari (2019)
arastirmalarinda yenilikleri uygulamada ve 6gretimde gerekli teknik kosullarin eksikligi, yenilikgi faaliyetler icin 6deme
eksikligi, ebeveynlerin yeniligi reddetmesi veya ilgisizlikleri, yenilige teorik ve pratik hazirlik gibi bir takim icsel ve
dissal sorunlara vurgu yapmistir. Erken ¢ocukluk donemindeki ilk formal egitimin ¢ocugun gelecek yasantisini
etkiledigi ve bundan sonraki yillarda alacagi egitimin de temelini olusturdugu bilinmektedir (Jaskyte, Taylot ve Smariga,
2009). Diger bir ifade ile gelecegin yaratici ve basarili bireyleri, ilk etapta okul 6ncesindeki 6gretmenlerin yenilikgi
ozelliklerinden etkilenmektedir. Bu sebeple okul 6ncesi 6gretmenlerinin yenilikg¢i diisiince siireclerine engel olabilecek
biitiin etmenlerin ortadan kaldirilmasi gerekmektedir. Bunun lisans yillarinda tespiti ise bu etmenlerin ortadan
kaldirilmasi i¢in oldukga degerli goriillmektedir.

Aragtirmadan elde edilen sonuglar kapsaminda gelistirilen oneriler su sekildedir;

e Okul dncesi 6gretmenligi 6grencilerinin yeni fikirler iiretebilecekleri projelere yonlendirilip yenilik¢i
bir anlayis gelistirmelerinin desteklenmesi,

e Okul oOncesi egitimden baglayarak Ogrencilerin bireysel yenilik¢ilik algilarini gelistirici bilimsel
etkinlikler diizenlenmesi,

e Universitelerde kurum ici yenilikciligin desteklenmesi icin farkli kurumlarla isbirliklerinin saglanmasi,

e Ogrencilerin yenilikci anlayis gelistirmelerine engel olan etkenlere iliskin gereken dnlemlerin alinmast,

e Gelecekte yapilacak aragtirmalarda Ogrencilerin bireysel yenilik¢ilik diizeylerinin karma bir
aragtirmayla daha detayli incelenmesi onerilmektedir.

Arastirmacilarin Katki Orani
Caligma tek yazar tarafindan hazirlanmigtir.

Destek ve Tesekkiir
Yazar ¢aligma i¢in herhangi bir finansal destek almamugtir.

Cikar Catismasi
Yazar ¢aligmada herhangi bir ¢ikar ¢catigmasinin bulunmadigini beyan etmistir.
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