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Editorden

Degerli E-Uluslararast Pedandragoji Dergisi (E-UPAD) okuyuculari,

Yeni bir sayu ile sizlerle birlikte olmanin mutlulugunu yasamaktayiz. Dergimizin bu sayisinda
3 arastirma makalesi yer almaktadir. Aysemin Duran‘a ait "Ogretmen Adaylarinin Ogretmen
Kavramina lliskin Kullandiklart Metaforlarin incelenmesi” adli calisma bu saywun ilk makalesidir.
Ogretmen adaylarinin 6gretmen kavramina iliskin kullandiklart metaforlarin  belirlenmesinin
amaclandigt arastirma nitel bir arastirma olup; égretmen adaylarinin “6gretmene” cogunlukla olumlu
anlamlar yiikledikleri gériilmektedir. Bunlarin yant siwra, olumsuz metaforlarin da (retilmis olmast
dgretmenden beklenmeyen, G6grenciler tarafindan hos karsitlanmayan ézelliklere dikkat cektigi icin,
dgretmenlerin 6z-degerlendirme yapmalari, kendilerine atfedilen noktalarda davranis ve tutumlarint
gb6zden gegirmeleri acisindan énemli gorilmiistiir.

Ozutku ve Basbogaoglu tarafindan gerceklestirilen “Cevrimici Ogrenme Algt Olcegi:
Tiirkiye'de Yiiksekégretimin Uzaktan Egitime Gegisinde Covid-19 Etkisi” c¢alismada lisans
dgrencilerinin cevrimici egitime ydnelik algiart icin ¢cok boyutlu bir arag gelistirmek ve bu aracin
gecerliligini saglamak amaglanmustir. Arastirma, uzaktan egitimin tiim Tiirk (niversitelerinde zorunlu
olarak uygulamaya konuldugu olagandisti acil durum cevrimigi égretim ve égrenim kosullart altinda
uygulanmus olmast agisindan da dikkat cekicidir. Arastirmacidar, COVID-19 salgint sirasinda zorunlu
uzaktan 6grenimi deneyimledikten hemen sonra 6grencilerin yliksekégretim kurumlarinda dijital
dgrenmeye yénelik algilarint kesfetmeye yénelik bir élcek gelistirmislerdir.

Bu sayimizin 3. calismast Feriha Hande idil ve Serkan Narli'ya ait olan “Matematik
Ogretmen Adaylarinin Teknolojik Pedagojik Alan Bilgileri ile Ogretime Yénelik Alan Bilgileri Arasindaki
lliskilerin Incelenmesi” adli makaledir. llkégretim matematik &gretmen adaylarinin  teknolojik
pedagojik alan bilgileri (TPAB) ile matematik bilgileri (OMB) arasindaki iliskiyi incelemeyi amaclayan
calisma dogrultusunda, bir 6gretmenin iyi bir 6gretici olabilmesi i¢in alan bilgisinin tek basina yeterli
olmadigt gérilmistiir. Temel bilgi alanlarinin (Pedagojik bilgi, teknolojik bilgi ve alan bilgisi)
yordanmasinda en yiiksek etkiyi pedagojik bilginin en diisiik etkiyi de teknolojik bilginin yaptigi
sonucuna vartlmustir.

Bu sayinin olusmasinda emegi gecen tiim yazarlarimiza ve hakemlerimize katkilarindan
dolayt tesekkiirti bir borg biliriz. Oniimiizdeki sayilarda da akademik diinyanin degerli arastirmacilarint
calismalarint diger arasturmacilarla paylasmak lizere E-Uluslararast Pedandragoji Dergisi'ne davet
eder, saygtlar sunarz.

Dr. Aslt Aguroglu Bakur
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Editorial

Dear E-International Journal of Pedandragogy (E-1JPA) readers,

We are happy to be with you on a new issue. There are 3 research articles in this issue of the
journal. Aysemin Duran's study titled "Examination of the Metaphors Used by Prospective Teachers
Regarding the Concept of Teacher" is the first article in this issue. The research, which aims to
determine the metaphors used by prospective teachers regarding the concept of teacher, is qualitative
research; it is seen that pre-service teachers mostly attribute positive meanings to "teacher". In addition
to these, since the production of negative metaphors draws attention to the features that are not
expected from the teacher and are not welcomed by the students, it is important for teachers to make
self-evaluations and to review their behaviors and attitudes at the points attributed to them.

The study "The Scale of Online Learning Perception: The Covid-19 Effect on Shifting Higher
Education to Distance Learning in Turkey" by Ozutku and Bagbogaoglu, aims to develop a
multidimensional tool for undergraduate students' perceptions of online education and to ensure the
validity of this tool The research is also noteworthy in that it was implemented under extraordinary
emergency online teaching and learning conditions in Turkey. Researchers have developed a scale to
explore students' perceptions of digital learning in higher education institutions immediately after
experiencing compulsory distance learning during the COVID-19 pandemic.

This study aims to investigate The third study of this issue is the article titled "A Research on the
Interaction Between Technological Pedagogical Content Knowledge and Content Knowledge for
Teaching of Mathematics Teacher Candidate" by Feriha Hande Idil and Serkan Narlt. The results of the
study, aiming to examine the correlation between technological pedagogical content knowledge
(TPACK) of primary education mathematics teacher candidates and their mathematical knowledge for
teaching (MKT), reveals that content knowledge alone is not enough for a teacher to be a good teacher.
It was concluded that pedagogical knowledge had the highest effect and technological knowledge had
the lowest effect in predicting basic knowledge areas (Pedagogical knowledge, technological
knowledge and content knowledge).

We would like to thank all our authors and referees who contributed this issue. In the upcoming
issues, we invite researchers of the world of science to the E-International Journal of Pedandragogy to
share their work in our upcoming issues, and we present our respects.

Dr. Aslt Agwroglu Bakwr
TR E-International Journal of Pedandragogy (E-IJPA)
d __\/_ Vol: 2, No: 1, ss. I-v, Year: 2022
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Examination of Metaphors Used by Prospective Teachers Regarding the
Concept of the Teacher

Assist. Prof. Dr. Aysemin Duran
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Abstract

The aim of the study is to determine the metaphors used by prospective teachers
regarding the concept of teacher. Although the research is a qualitative research,
the sample of the research consists of prospective teachers studying at the N7
education faculty of a foundation university. Simple random sampling method
was used to determine the sample. The data was obtained in the fall semester of
2021-2022 through a semi-structured form entitled "Perception Towards
Teacher". The data obtained through metaphors were analyzed by making
content analysis. The metaphors produced by the prospective teachers were
mostly gathered in the categories of "enlightening person" (f=42), and the least
in the categories of "person with negative characteristics" (f=5). Also, categories
such as"guiding, informative, needed, caring/loving, altruistic, open to discovery"
teacher were created. In the context of this research; although it is seen that
prospective teachers attribute positive meanings to the teacher at a high rate,
since the production of negative metaphors draws attention to the features that
are not expected from the teacher and are not welcomed by the students, it would
be appropriate for the teachers to self-evaluate and review their behaviors and
attitudes at the points attributed to them.

Keywords: Metaphor, Prospective teachers, Teacher, Teacher perception.
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Extended Abstract

Problem: Metaphors are considered an important form of expression because they help clarify
something and allow creativity to emerge (Lakoff and Johnson, 2005; Tubin, 2005). Metaphors are
organized expressions of how individuals think about events, facts and other things, how they view
them, and how they try to solve problems (Johnson, 1981). If we look at the source of scientific studies
on metaphors, we find that these studies go back to Aristotle (McGlone, 2007). Metaphors are mostly
used in the field of educational sciences in the sense of analogy (Balaban and Yapici, 2013). Teachers,
in particular, frequently use metaphorical expressions, especially when talking about their daily
activities, beliefs, and profession. It can be said that a teacher who has a positive attitude toward his
or her job can effectively create a positive learning environment, while a teacher with a negative
attitude negatively affects the performance of his or her students (Singh and Singh, 2016). Many
studies were found while reviewing the relevant literature that examines perceptions and attitudes
about teachers, teachers in various professions, and the teaching profession. Although it is seen that
the research is conducted with prospective teachers, students of various levels of schooling, and
students pursuing pedagogical training and it has been found that the data is generally obtained
through metaphors (Afacan, 2011; Atabek- Yigit and Balkan- Kiyici, 2019; Ates, 2016; Egliz and Ontas,
2018; Erturk, 2017; Giren, 2015; Kahya, 2018; Kara, 2020; Kiral, 2015; Kog, 2014; Michael and Katerina,
2009; Neyisci and Ozdiyar, 2019; Ozdemir and Erol, 2015; Radmard and Soysal, 2021; Gencer, 2020;
Saban, 2004; Saban, 2008; Sarikaya, 2018; Sokmen, Yildirrm and Kilig, 2020; Ugar and Rakap, 2021;
Yilmaz, Gécen and Yilmaz, 2013; Wan, Low and Li, 2011; Wells, 2015).

For the purposes of this study, it is anticipated that acquiring perceptions of the term "teacher"
through metaphors in a different sample group will contribute to other studies in the literature. Along
with the results to be obtained, the results of other studies will be discussed, different findings will
be presented, and suggestions for future studies will be made. In this direction, the study aims to
determine the metaphors used by prospective teachers regarding the concept of teacher.

Method: The method of research was a basic qualitative research design and the findings were
presented by theme and categorization by performing inductive and comparative data analysis.

The study was conducted in the fall semester of 2021-2022 at the Faculty of Education of a
foundation university. A total of 467 students study at the faculty. The method of simple random
sampling was used in the selection of the sample. The number of units included in the sample was
determined using the margin of error and confidence interval values. The margin of error was set at
5% and the confidence interval at 95%, and the number of individuals to be included in the sample
was calculated using a calculation page (Yildirim, 2019: 87). It was determined that 211 of 467 subjects
should be included in the sample within the appropriate confidence interval and margin of error. The
semi-structured form, which served as an instrument for data collection, was distributed to 211
people. After subtracting students who did not volunteer to participate in the study and forms with
missing information, 160 subjects were reached. In this case, the response rate of participants was
calculated as 75.82%, and this rate is at an acceptable level (Buyukoztirk, Cakmak, Akgiin, Karadeniz
and Demirel, 2010). The distribution by subject area in the sample is preschool teaching (n=40, 25%),
English teaching (n=34, 21.2%), psychological counseling and guidance program (n=60; 37.5%),
special education teaching (n=26, 16.2%).

A semi-structured form entitled "Perception Towards Teacher" was used to collect the research
data. The form contains a guideline explaining the expectations of the participants, as well as the
demographic data of the participants, their gender, and the information about the field in which they
study, and with this, an item in the form of fill in the blanks, "The teacher is like ................... Because
.................. ". The participants were asked to express their opinion about the teacher by analogy and
explain the reason for this analogy. During the fall semester, data collection via forms was completed
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in one month. Forms with missing data, such as forms with items not answered and the reason for
metaphor not given, were not included in the analysis. When processing the data from the analyzed
forms, participants were first given random codes (such as O1, R23, 04, |5, etc.) to represent each
section. A metaphor analysis table was created by writing the relevant code, the generated metaphor,
and its reason. Thus, the frequency of repeated metaphors can be easily determined. Subsequently,
another table was prepared to contain only the metaphors and their associated frequencies. Thus,
the generated metaphors and the total frequency values can be easily identified, and it can be
determined under which category the corresponding metaphors are collected. To ensure the
reliability of the categories created by the researcher, another researcher was asked to create a
category from the codes. The inter-rater reliability coefficient was calculated in this way. The obtained
coefficient was calculated according to the formula = number of terms with consensus/number of
terms with consensus + number of terms without consensus (118/118 + 10 = 0.89) (Miles and
Huberman, 1994). The calculated value is at an acceptable level.

Findings: 1t was found that the prospective teachers identified the concept of the teacher with 67
metaphorical expressions. The most frequently used metaphors are "sun (f=23), light (f=6), water
(f=5), book (f=4), compass (f=4), friend (f=3), moon (f=3)." In addition, prospective teachers also
made metaphorical comparisons such as "Amazon woman (f=1), flower (f=1), plane tree(f=1)." The
categories created based on prospective teachers' metaphorical perceptions were "teacher as an
enlightening person (f=42), teacher as guiding person (f=18), teacher as a needed person (f=18),
teacher as caring/loving person (f=15), teacher as an informative person (f=13), teacher as a sacrificial
person (f=9), teacher as a person open to discovery (f=8), and teacher as a person with negative
characteristics (f=5)."

Conclusions and Suggestions: |n the study, which found that participants most often compared the
teacher to "sun, light, candle, water, book, compass" it can be stated that the teacher is perceived as
a person who enlightens and is needed by their environment and students. In examining the national
and international literature, it was found that similar metaphors were created by prospective teachers,
elementary and secondary students. Based on this common result, it is possible to say that the
perception of the "teacher" continues with similar thoughts starting from the first level of education.
However, it has been shown that common metaphors have been grouped into different categories
in various studies. This is because of the contextual analysis of metaphors. Because metaphor is both
a cognitive and a social phenomenon, it may also include irony (Cameron, 2003).

The most important of the roles attributed to the teacher in the relevant study is that he or she
is the person whose enlightenment (f=42) and guidance (f=18) are needed. Another category in
which many metaphors were produced during the study is the category of "informative teacher
(f=13)." In many studies in the literature, the category of "teacher as information provider" is the one
in which the metaphor appears most frequently. In the studies of Kara (2020) with prospective
teachers in pedagogical training, Sarikaya (2018) with prospective teachers of Turkish, S6kmen,
Yildirim, and Kili¢ (2020) and Saban (2004) with prospective classroom teachers, Kahya (2018) with
prospective teachers of Turkish language and literature, Wells (2015) with prospective visual arts
teachers, Buaraphan (2010), and Guerro and Vilamil (2002) with university students, it was found that
the metaphors produced concerning teacher perceptions were most frequently produced in the
category of "teacher as an information provider/information source." This situation can be
interpreted to mean that the teacher is still seen as the main source of information, the person who
has the most reliable/valid information, and who is expected to convey that information in disciplines
and/or industries where teaching methods and techniques differ. It can be concluded that
prospective teachers believe that their learning does not depend on themselves but is transferred to
them by someone else.
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According to the research findings, the category in which prospective teachers produced the
fewest metaphors was "teacher open to discovery (f=8) and teacher as a person with negative
characteristics (f=5)." This situation can be seen as an expression of the idea that teachers are content
with the knowledge they have learned at the university during the course of their professional life
and that this is sufficient. This shows that teachers who do not hesitate to punish their students for
their undesirable behavior, discriminate against their students, and exhibit excessively authoritarian
behavior are not popular and cannot be effective role models, even for students from elementary
school to university.

As aresult; in the context of this study, it can be said that prospective teachers attribute positive
meanings to the teacher to a great extent. It is the most natural outcome that teachers, as important
as their families, are expected to be role models from preschool through university. Since the negative
metaphors produced draw attention to the qualities that are not expected of the teacher and are not
desired by the students, it would be appropriate for teachers to conduct self-assessments and
examine their behavior and attitudes on the points attributed to them. As a continuation of this study,
studies aiming to determine the perceptions of education faculty academicians' perceptions of
prospective teachers can be diversified. By comparing prospective teachers' perceptions about
themselves and the perceptions of academics, one can arrive at more original results. In-depth and
comprehensive information can be obtained through interviews or classroom observations as data
collection methods in studies.
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Ogretmen Adaylarunn Ogretmen Kavranuna iliskin Kullandilar:

Metaforlarun incelenmesi

Dr. Ogr. Uyesi Aysemin Duran
Istanbul Okan Universitesi, Tiirkiye
ORCID: 0000-0003-4873-1120
aysemin.duran@okan.edu.tr

Ozet

Calismanin  amact  égretmen adaylarinin  dgretmen  kavramina  iliskin
kullandiklart metaforlarin belirlenmesidir. Arastirma nitel bir arastirma olup;
arastirmantn 6rneklemini bir vakif tniversitesinin egitim fakiiltesinde 6grenim
gérmekte olan 6gretmen adaylart olusturmaktadir. Orneklemin belirlenmesinde
basit seckisiz rnekleme yéntemi kullandmustir. Veriler, “Ogretmene Yénelik Algt”
basliklt arastirmact tarafindan gelistirilen yart yapilandiridmus form yoluyla 20217-
2022 giiz déneminde elde edilmistir. Mecazlar yoluyla elde edilen veriler, icerik
analizi yapilarak incelenmistir. Ogretmen adaylarinin iirettikleri metaforlar en
cok "aydwinlatict kisi"(f=42), en az ise "olumsuz oézelliklere sahip kisi"(f=5)
kategorilerinde toplanmustir. "Yol gésterici, bilgilendirici, ihtiya¢ duyulan, ilgi
gobsteren/sevgi dolu, fedakdr, kesfetmeye acik kisi” olarak kategoriler de
olusturulmustur. Bu arastrma baglaminda; dgretmen adaylarinin égretmene
yliksek oranda olumlu anlamlar ylikledikleri gérilmekle birlikte; olumsuz
metaforlarin dretilmis olmast dgretmenden beklenmeyen, égrenciler tarafindan
hos karsilanmayan ézelliklere dikkat cektigi icin dgretmenlerin 6z-degerlendirme
yapmalari, kendilerine atfedilen noktalarda davranis ve tutumlarint gézden
gecirmeleri yerinde olacaktur.

Anahtar Kelimeler: Metafor, Ogretmen adaylari, Ogretmen, Ogreten algisi.
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GIRIS
insanlik tarihi kadar eski olan ve tiim kiiltirlerde kutsal bir meslek olarak kabul edilen 8gretmenlik
mesledi; strekli calisma, dzveri, sabir ve giincel bilgiyi gerektirmektedir (Celep, 2004; Singh ve Singh,
2016). Meslek olma kosullari bakimindan toplumlara goére farkliliklar gostermesine ragmen
ogretmenligin bir meslek oldugu genel kabul goérmektedir. Ayrica meslek olabilme kosullarinin
geregini yerine getirmesi bakimindan, giderek biitin toplumlarda dnemli mesafeler kat edildigini de
belirtmek gerekir. Ogretmenlik meslegi, “tim mesleklerin meslek adamini yetistirmesi” bakimindan
diger mesleklerden daha onemli ve farkh bir nitelik gostermektedir (Toprakgi, 2009). Egitim
faaliyetlerinin etkili yiratilebilmesi icin 6gretmenlerin alan bilgisi, 6gretim yontemleri, sinif yonetimi,
dlgme-degerlendirme gibi konularda yetkin olmasi beklenmektedir. ilgili yeterliklere sahip olan
ogretmenlerin sinif igi ve sinif disi performanslari yetkin diizeyde olmakla birlikte 6grencilerin
zihnindeki izleri de olumlu olmaktadir. EJitim-6gretim hayatiyla ilgili olumlu yasantilara sahip
ogrencilerin glinlik hayatlarinda ve mesleki kariyerlerinde mutlu ve basarili birer birey olacaklari
varsayllmaktadir. Bir diger acidan, 6gretmenlik yalnizca bir takim bilgilerin aktarilmasini kapsayan bir
slre¢ olmanin 6tesinde, geng nesillere dederler kazandiriimasi hedefini de iceren bir meslektir
(Toprakgl, Bozpolat ve Buldur, 2010). ideal bir 6gretmenin, sadece kusursuz égretme yetenekleri ile
donanmis olmasi degil, ayni zamanda ogrettiklerini yasayan bir rol model olmasi da beklenmektedir
(Pieper, 1999). Bu baglamda, 6grencilerin zihinlerindeki "6gretmen”in nasil bir birey oldugunun ortaya
konulmasi 6nemli gorilmektedir. Olgularin zihnimizdeki karsiliklarini imgeler aracihgiyla aciga
ctkarmamizi  saglayan unsurlardan biri metaforlardir.  Glnlik hayatimizdaki  kavramlari,
dislncelerimizi daha anlasilir hale getirmek icin kullandigimiz metaforlar, dlinyayi nasil algiladigimiza
ve nasil gordigimize iliskin bir ifade bicimidir (Morgan, 1986). Metaforlar bir seyi netlestirmek icin
yardimci olup, yaraticiigin ortaya ¢ikmasini sagladiklari icin de dnemli bir ifade bicimi olarak kabul
edilirler (Lakoff ve Johnson, 2005; Tubin, 2005). Bireylerin olaylari, olgulari ve diger seyleri ne sekilde
distindigunin, bunlara nasil baktiginin ve problemleri nasil ¢dzmeye calistiginin diizenlenmis
ifadeleridir (Johnson, 1981). Metaforlarla ilgili bilimsel calismalarin kaynagina bakildiginda bu
calismalarin Aristo'ya kadar gittigi gorilmektedir (McGlone, 2007). Daha cok dil ve duslince alaninda
degerlendirilen metaforlarla ilgili calismalara egitim-6gretim alaninda da siklikla rastlanmaktadir.
Metaforlar, egitim bilimleri alaninda daha ¢ok benzetme anlaminda kullaniimaktadir (Balaban ve
Yapic,, 2013). Ozellikle, ogretmenler glnlik faaliyetlerinde, inanclarinda ve meslekleri hakkinda
konusurken genellikle metaforik ifadeler kullanmaktadirlar.  Metaforlar, &gretmenlerin
yetistiriimesinde, 6gretim uygulamalarini  ydnlendirmede ve Ogretmen adaylarinin egitim
anlayisindaki yerini tespit etmede arac islevi gorebilmektedir (Vadebonceur ve Torres, 2003). Nitekim
egitim yoluyla bireylere kazandinlmak istenen becerilerin nitelikli yollarla saglanmasi egitim
programlarinin uygulayicisi olan 6gretmenler sayesinde gerceklestirilebilmektedir. Ogretmen
adaylarinin hizmet 6ncesi donemde gecirdikleri yasantilar, gelecekte nasil bir 6gretmen olacaklarina
dair ipucu olmaktadir (Gultekin, 2013). Ayrica, 6gretmen adaylarinin daha onceki 6grenim
hayatlarindaki informal gozlemleri, cesitli dgretmenleriyle girdikleri iletisim ve etkilesime bagh olarak
6grenme, 6gretmen ve okul kavramlarina iliskin tutumlari birbirinden farklilasmaktadir (Saban, 2004).
Bu durum, 6gretmen adaylarinda ve 6gretmenlerde mesleklerine karsi olumlu ya da olumsuz tutum
gelistirmelerine sebep olmaktadir. Meslegine karsi pozitif tutum sergileyen bir 6gretmenin pozitif bir
6grenme ortami olusturma noktasinda etkili olacagi ve negatif tutuma sahip bir 6gretmenin de
dgrencilerinin performansini olumsuz yénde etkileyecedi sdylenebilir (Singh ve Singh, 2016). lgili
literatUr incelendiginde 6gretmen, cesitli branslardaki dgretmenler ve 6gretmenlik meslegine ydnelik
algi ve tutumlarin incelendigi pek cok calismaya rastlanmistir. Arastirmalarin; 6gretmen adaylar,
cesitli okul dizeylerindeki ©grenciler, pedagojik formasyon almis/almakta olan &grenciler ile
gerceklestirildigi gortlmekle birlikte verilerin genellikle metaforlar yoluyla elde edildigi belirlenmistir
(Afacan, 2011; Atabek- Yigit ve Balkan- Kiyici, 2019; Ates, 2016; Dilekgi, Limon ve Sezgin-Nartgin,
2021; Donmez ve Agiroglu-Bakir, 2016; Egliz ve Ontas, 2018; Ertiirk, 2017; Giren, 2015; Kahya, 2018;
Kara, 2020; Kiral, 2015; Kog, 2014; Michael ve Katerina, 2009; Neyisci ve Ozdiyar, 2019; Ozdemir ve
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Erol, 2015; Radmard ve Soysal, 2021; Gencer, 2020; Saban, 2004; Sarikaya, 2018; S6kmen, Yildirim ve
Kilig, 2020; Ucar ve Rakap, 2021; Wan, Low ve Li, 2011; Wells, 2015; Yilmaz, Gécen ve Yilmaz, 2013).

Bu calismalardan Kahya'nin (2018), aday Tirk dili ve edebiyati 6gretmenlerinin "edebiyat
o6gretmeni” kavramina iliskin algilarinin belirlendigi calismasinda, acik uclu sorularla elde edilen veriler
analiz edilerek “bilgi kaynagi/saglayicisi, yol gosterici/yonlendirici, rol model, bireysel ve duygusal
gelisimi destekleyici, Uretici, degerli bir varlik, sekillendirici/bicimlendirici, sliper otorite, iletisim araci,
eglendirici/dinlendirici, sevgi ve fedakarlik 6rnegi” kategorilerine ayrilmistir. Saban’'in (2004) giris
diizeyindeki sinif 6gretmeni adaylariyla yaptigi calismasinda, verilerin analizi sonucunda, 6gretmenin
"bilgi kaynagi ve aktarici, 6grencileri sekillendirici ve bicimlendirici, grencileri tedavi edici, eglendirici,
bireysel gelisimi destekleyici, yol gosterici/yonlendirici” biciminde kategorize edildigi gorilmustir.
Radmard ve Soysal'in (2021) vakif Universitesi egitim fakiltesinde 6grenim goéren 6gretmen
adaylariyla yaptiklart calismalarinda, 6gretmen adaylarinin  kendilerini  “digerleri tarafindan
yetistirilmesi/ydnlendirilmesi/dizeltiimesi  ve iyilestiriimesi/kontrol edilmesi/bilgi depolanmasi
gereken, digerleri araciligiyla sonsuz bilgi elde eden, bilimsel arastirma sireglerini gerceklestirebilen
kisi” biciminde tanimladiklar belirlenmistir. Yilmaz, Gogen ve Yilmaz'in (2013) egitim fakiltesinde bes
farkli anabilim dalinda 6grenim goren 6grencilerle yirittikleri calismada, 6gretmen adaylarinin
urettikleri metaforlar “sekillendirici, yol gosterici, bilgi kaynag, statiisiiz, esnek, model, kutsal bir is"
kategorileri altinda toplanmistir. Afacan’in (2011) fen bilgisi gretmen adaylariyla yaptigi calismasinda
fen ve teknoloji 6gretmenine iliskin olarak tretilen metaforlarin “yol gdsterici/ydnlendirici, her alanda
bilgi sahibi, bilim insani/arastirmaci, sekillendirici, bireysel gelisimi destekleyici” kategorileri altinda
toplandigr  gortlmustar.  Ertirk'in  (2017) ilkokul o6grencilerinin  6gretmen kavramini  nasil
algiladiklarina iliskin yapmis oldugu calismasinda elde edilen verilerin analiziyle “bilgi kaynagi, yol
gosterici, sefkat gostergesi, yetistirici-sekillendirici” kategorilerinin ortaya c¢iktigi gorilmastar.
Gencer'in (2020) 6grenci ve velilerin 6gretmeni nasil algiladigina iliskin yaptigi calismasinda uretilen
metaforlarin “sevgi unsuru, bilginin kaynagi/aktaricisi, yol gdsterici” kategorilerinde uretildigi
gorilmistir. Kiral'in (2015) son sinif 6gretmen adaylariyla yaptigi arastirmasinda, 6gretmene iliskin
metaforlarin “itici istenmeyen bir varlik, bilgi kaynagi, hosa giden degerli bir varlik, mekanik bir varlik,
yol gosterici, yonlendirici bir varlik, rahatlatici/sakinlestirici bir varlik” olarak kategorize edildigi
belirlenmistir. Wan ve arkadaslarinin (2011) Cinli Gniversite 6grencileriyle yuruttikleri calismalarinda,
ingilizce dgretmenine atfedilen roller “koruyucu / besleyici/ bagislayici/ dgretici/ kiltir aktarici/
otorite/ ilgi uyandirici/ meslektas kisi” kategorilerde toplanmistir. Son olarak Kavanoz'un (2016)
ingilizce 6gretmen adaylariyla yaptigi calismasinda ingilizce 6gretmenine iliskin tretilen metaforlarin
"bilgi kaynagi ve saglayicisi, kolaylastirici, sanatci, zanaatkar, yol gdsterici, Ustlin otorite, degisimin
temsilcisi/ajani, besleyici, avukat, eglendirici, isbirlikci lider” kategorilerinde toplandigi goralmustur.
Bu ¢alisma kapsaminda, farkli bir 6rneklem grubundan “6gretmen”e iligkin algilarin metaforlar yoluyla
elde edilmesinin alanyazindaki diger calismalara katki saglayacagr ve farkli illerde yapilacak
calismalardan elde edilecek bulgularla tartisilarak ilerideki meta-sentez calismalarina katki ve imkan
saglayacagl umulmaktadir. Bununla birlikte, dgretmene iliskin olumlu ve olumsuz algilarin ortaya
cikartiimasi 6gretmen egitimi programlarindaki ders igeriklerinin gézden gecirilmesi yoniinde egitim
politikacilarina fikir sunabilir.

Bu dogrultuda; 6gretmen adaylarinin sectikleri meslege iliskin algilarini ortaya koyabilmek
calismanin genel amaci olarak benimsenerek, 6gretmen adaylarinin 6gretmen kavramina iliskin
kullandiklari metaforlarin belirlenmesi ¢alismanin amacini olusturmaktadir.

YONTEM

Arastirma, temel nitel arastirma deseninde tasarlanmis olup tiimevarimsal ve karsilastirmali veri analizi
yapilarak bulgularin tema ve kategorilestirilerek sunumu yapilmistir (Merriam, 2013). Temel nitel
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arastirma deseni, egitim arastirmalarinda en yaygin tercih edilen desen olup gozlem, gérisme ya da
dokiman analizi gibi ydntemlerle verilerin elde edilmesi ve veri analiziyle ulasilan bulgularin temalar
etrafinda toplanmasi bigciminde yurutilmektedir (Merriam, 2013; Yildirim ve Simsek, 2008).

Evren ve Orneklem

Arastirma, 2021-2022 gliz doéneminde bir vakif UGniversitesinin egitim fakiltesinde
yuritilmastir. Fakiltede 6grenim goren toplam 467 dgrenci bulunmaktadir. Orneklem seciminde
basit seckisiz 6rnekleme yéntemi kullanilmistir.  Orneklemde yer alacak birim sayisinin
belirlenmesinde hata payi ve gliven araligi degerlerinden faydalaniimistir. Hata payi %5, gliven araligi
%95 olarak belirlenerek, drneklemde yer almasi gereken kisi sayisi hesaplanmistir (Yildirim, 2019:87).
ilgili gliven araligi ve hata payi dahilinde 467 kisiden 211 kisinin érneklemde yer almasi gerektigi
bulunmustur. Veri toplama araci olarak kullanilan yari-yapilandirilmis form 211 kisiye ulastiriimistir.
Gonallulik esasina gore arastirmaya katilmak istemeyen 6grenciler ve eksik verisi olan formlar
¢ikarldiginda toplamda 160 kisiye ulasilmistir. Bu durumda, katilimci geri donis orani %75,82 olarak
hesaplanmistir ve bu oran kabul edilebilir diizeydedir (Blyukoztirk, Cakmak, Akglin, Karadeniz ve
Demirel, 2010). Orneklem icerisinde béliimlere gére dagilim orani; Okul éncesi 6gretmenligi (n=40;
%25), ingilizce 6gretmenligi (n=34; %21,2), Rehberlik ve psikolojik danismanlik programi (n=60;
%37,5), Ozel egitim dgretmenligi (=26, %16,2) seklindedir.

Verilerin Toplanmast ve Analizi

Arastirma verilerinin toplanmasi icin arastirmaci tarafindan hazirlanan “Ogretmene Yénelik
Alg1” isimli yar-yapilandirilmis form kullaniimistir. Veri toplama aracinin gelistirilmesi slrecinde,
literatlr taramasi yapilmis, ilgili calismalarda kullanilan dlcek ve goriisme formlari incelenmistir.
Arastirmanin amaci, 6gretmen adaylarinin "6gretmen”e iligskin algilarini ortaya koymak oldugu igin
veri toplama aracinda demografik bilgiler ile &gretmen algisini degerlendirecek bir madde
bulunmasina karar verilmistir. Gelistirilen aracinin gegerlik ve givenirligini saglamak amaciyla bir
olcme ve degerlendirme uzmani ile bir egitimde program gelistirme uzmaninin gérisleri alinmistir.
Gelen gérisler neticesinde égretmen algisini 6lcen maddenin “Ogretmen ...... gibidir. Cunki ....... !
biciminde yazilmasi uygun bulunmustur. Nihai olarak formda, veri toplama aracindaki amaci agiklayan
bir ydnerge ile katiimcilarin demografik bilgilerine déniik olarak cinsiyetleri ve 6grenim goérdukleri
bélim maddeleri ile birlikte “Ogretmen ...... gibidir. Clinkd ....." bicimindeki bosluk doldurma maddesi
yer almaktadir. Katilimcilardan, 6gretmene iliskin goruslerini bir benzetme yaparak ifade etmeleri ve
bu benzetmenin sebebini agiklamalari istenmistir. Verilerin formlar araciligiyla toplanmasi giiz donemi
icerisinde bir aylik stirede tamamlanmistir. Cevaplandiriimayan maddelerin yer aldigi ve metaforun
yazilip nedeninin belirtiimedigi seklindeki eksik verili anketler degerlendirilmeye alinmamistir.

Degerlendirmeye alinan verilerin analizinde nitel veri analizi yontemlerinden igerik analizi
benimsenerek dort asamali analiz slreci gerceklestirilmistir. Bu asamalar sirasiyla: “1) verilerin
kodlanmasi 2) temalarin bulunmasi 3) kodlarin ve temalarin dizenlenmesi ve 4) bulgularin
tanimlanmasi ve yorumlanmasi” seklindedir (Yildirrm ve Simsek, 2008). Kodlarin c¢ikarilmasi ve
kodlardan temalara ulasiimasi asamalari siresince, literatiirde yer alan benzer calismalarda ortaya
¢ikan bulgular incelenmistir.  Ortak olarak c¢ikan kodlarin benzer temalar altinda toplanip
toplanamayacagina, metaforun hangi baglamda Uretildigine bakilarak karar verilmistir. Detayh
kodlama ve tema olusturma slreci sonunda, literatiirdeki calismalarla ayni/benzer temalar ortaya
ciktigi gibi farkli temalar da olusturulmustur.

Veri analizine gegmeden, 6ncelikle her bir bolimi temsil edecek sekilde katilimcilara kod adlari
(01, R23, 04, i5, gibi...) verilmistir. Kod adlar verilerin takibini kolaylastirmakla birlikte kisilerin
gizliligine de saglamaktadir. Veri analizi strecinde 6ncelikle tiim verilerden kodlar ¢ikartilmistir. Bu
kodlardan bir liste olusturularak ilgili kod, iretilen metafor ve nedeni, metaforlarin tekrarlanma sikligi
yazilarak bir analiz tablosu olusturulmustur. Boylelikle tekrar eden metaforlarin frekanslarinin
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kolaylkla bulunmasi saglanmistir. Daha sonra sadece metaforlarin ve ilgili frekanslarinin yer aldigi bir
tablo daha hazirlanmistir. Bu sayede Uretilen metaforlar ve toplam frekans degerleri rahathkla
gorilebilmistir ve ilgili metaforlarin hangi temalar altinda toplanacadi belirlenebilmistir. Arastirmaci
tarafindan dretilen temalarin givenirligini saglayabilmek amaciyla, bir baska arastirmacidan da
kodlardan temalar olusturmasi istenmistir. Bu sekilde puanlayicilar arasi guvenirlik katsayisi
hesaplanmistir. Elde edilen katsayi= goris birligi saglanan terim sayisi/ goris birligi saglanan terim
sayisi + goris birligi bulunmayan terim sayisi formiliine goére (118/118+10 = 0,89) bulunmustur
(Miles ve Huberman, 1994). Hesaplanan deger, kabul edilebilir diizeydedir.

BULGULAR

Calismadan elde edilen verilere ait bulgular; katihmcilarin olusturduklari metaforlarin frekans
degerleri, 6gretmen adaylarinin 6gretmen algisina iliskin Urettikleri metaforlarin ilgili literatlr
baglaminda incelenerek, Uretilen kodlardan ulasilan temalara ait frekans degerleri ve katilimcilarin
ifadeleri bigiminde sunulmustur.

Katihmcilarin 6gretmen kavramina iliskin olusturduklari metafor ifadelerinin frekans degerleri
asagidaki tabloda sunulmustur.

Cizelge 1. Katilimcilarin 6gretmen kavramna iliskin metafor ifadelerine ait frekans degerleri

Metafor f Metafor f
Acliktan 6lmek lizere ola hayvana verilen mama 1 imitasyon canta 1
Amazon kadini 1 James Hunt 1
Anka kusu 1 Jenerator 1
Anne 2 Kalem 1
Anne kucagdi 1 Karinca 3
Aslan 1 Kedi 1
Arkadas 3 Kilavuz 2
Ay 3 Kitap 4
Ayna 2 Kinefe 1
Bahcivan 2 Mahmut Hoca 1
Beyin 1 Mucit 1
Bilge 1 Mum 6
Bilim kadini 1 Mifettis Gadget 1
Bitmek bilmeyen bir nehir 1 Navigasyon 1
Boya 2 Olgunlasmis bir elma 1
Bukalemun 1 Olimpiyat atesi 1
Blylteg 1 Orhan Veli Kanik 1
Cami 1 Park 1
Cinar agaci 2 Projeksiyon 1
Cicek 1 Pusula 4
Cobanyildizi 4 Savascl 2
Coldeki serap 1 Siyah renk 1
Defter 1 Su 5
Deniz 1 Seker 1
Dinya 1 Tabela 2
El feneri 1 Tebesir 1
Ev 1 Teknoloji 1
Evren 1 Trafik levhasi 1
Garfield 1 Toprak 2
Gestapo 1 Yastik 1
Gokkusagi 2 Yatak 1
Gokyuzi 1

Glnes 23

Gulvercin 1

Hava 1

Isik 6

Toplam 128
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Tabloda goruldigu tzere, 6gretmen adaylarinin 6gretmen kavramini 67 metaforik ifadeyle
Ozdeslestirdikleri gortlmustir. En ¢ok kullanilan metaforlar ise “glines (f=23), 1sik (f=6), su (f=5), kitap
(f=4), pusula (f=4), arkadas (f=3), ay (f=3)" olmustur. Ayrica 6gretmen adaylari “amazon kadini (f=1),
cicek (f=1), ¢cinar agaci (f=1)" gibi benzetmeler de yapmislardir.

Asagida ogretmen adaylarinin Urettikleri metaforlardan yola gikarak olusturulan temalar yer
almaktadir.

Cizelge 2. Ogretmen kavramuna iliskin olusturulan temalara ait frekans degerleri

Tema Metaforlar f
Aydinlatici kisi ay, blytiteg, gtines, istk, mum, olimpiyat atesi, projeksiyon, jeneratér 42
Yol gosterici kisi bilge, beyin, coban yildiz, el feneri, kilavuz, navigasyon, pusula, trafik levhas, 18
tabela, boya
intiyag duyulan kisi su, pusula, hava, agag, basucu kitab, mama, elma 18
ilgi gésteren/Sevgi dolu kisi anne, anne kucagt, arkadas, yastik, giivercin, kedi, ev, siyah renk 15
Bilgilendirici kisi bilge, arkadas, bilim kadini, cami, Mahmut hoca, Miifettis Gadget, ¢inar agac, 13
kitap, ayna
Fedakar kisi amazon kadiny, anka kusu, tebesir, karinca, aslan, savasct 9
Kesfetmeye acik kisi deniz, diinya, gokylizi, mucit, teknoloji, toprak 8
Olumsuz 6zelliklere sahip kisi Bukalemun, Garfield, Gestapo, kiinefe, imitasyon marka ¢anta 5
Toplam 128

Tabloda gorildigu tzere katihmcilar, “6gretmen”i en ¢ok aydinlatici (f=44) olarak gérmekte,
sonrasinda yol gosterici (f=20) ve ihtiya¢ duyulan kisi (f=20) olarak degerlendirmektedirler.
Katihmcilarin 6gretmen algilarina bakildiginda, 6gretmenleri en az kesfetmeye acik (f=9) kisi olarak
degerlendirdikleri gorilmektedir.

Asagida metaforlardan yola ¢ikarak olusturulan temalarin detayli bulgularina yer verilmistir:
1.1 Aydinlaticl kisi olarak 6gretmen

Bu temadaki metaforlar, 6gretmeni aydinlatici kisi olarak goren 6gretmen adaylarinin "glines
(f=23), ay (f=3), 1sik (f=6), mum (f=6)" gibi benzetmelerinden olusmaktadir. Katihmcilarin kendi
ifadeleriyle yaptiklari benzetmeler asagidaki gibidir:

027: "Sinifta bulunan tiim cocuklart sevmek (isitmak) gerekir. Isik sacmak, gidecekleri yollart
aydinlatmak gerekir.”: Glines metaforu

R4: "Yol gbsteren olmak istiyorum.”: Mum metaforu

R11: "Glines hicbir mevsimde kaybolmaz, her zaman yiikseklerden bakar ve onu gérmek isteyen
herkesi gortir.”: Glines metaforu

i17: “Ogretmenler her zaman &grencilerinin yolunu aydinlatmalt ve yol gésterici olmalidir.”: Isik
metaforu

1.2 Yol gosterici kisi olarak 6gretmen

Bu temadaki metaforlar, 6gretmeni yol gosterici kisi olarak géren 6gretmen adaylarinin “coban
yildizi (f=4), pusula (f=4), tabela (f=2), trafik levhasi (f=2)" gibi benzetmelerinden olusmaktadir.
Katihmcilarin kendi ifadeleriyle yaptiklari benzetmeler asagidaki gibidir:

R3: "Yol gésterici, rehber olan; bilgiyi dayatan, ezberleten degil, égrenmeyi saglayan”: Coban yildizi
metaforu

i12: "Yol gésterici oldugu icin": Pusula metaforu

R32: “Ogrencilere tercihleri konusunda yén verebilirim.”: Tabela metaforu

i2: "Yolu &grencilerin gelecedi sayarsak, levhalar da 6grencileri ynlendirip, zor kosullar karsisinda
yardimct olur.”: Trafik levhast metaforu
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1.3 ihtiyag duyulan kisi olarak 6gretmen

Bu temadaki metaforlar, 6gretmeni yol gosterici kisi olarak goren 6gretmen adaylarinin “su
(f=6), basucu kitabi (f=4), agac¢ (f=2), hava (f=2)" gibi benzetmelerinden olusmaktadir. Katilimcilarin
kendi ifadeleriyle yaptiklari benzetmeler asagidaki gibidir:

O1: “Ogretmeni su, égrencileri bir fidan olarak diisiiniirsek; su fidanlar: biiyiiten ve can veren en
6nemli seydir.” : Su metaforu

R35: " Yavas yavas bliyliriim, bilgiyle beslenirim. Meyve vererek insanlara faydali bilgiler verir.” : Agag
metaforu

R2: "Karstlikstz her seyi 6gretebilmeli ve her yerde faydali olmali, onlar icin bir hayat kurmak isterim.”
: Hava metaforu

1.4 ilgi gosteren kisi olarak 6gretmen

Bu temadaki metaforlar, 6gretmeni yol gosterici kisi olarak goren 6gretmen adaylarinin
“arkadas (f=3), anne (f=2), bahcivan (f=2)" gibi benzetmelerinden olusmaktadir. Katilimcilarin
kendi ifadeleriyle yaptiklari benzetmeler asagidaki gibidir:

O1: "Ozel egitime ihtiyact olan bireylere anneleri kadar olmasa da yardimct olmak istiyorum.”: Anne
metaforu

i28: “Ogrencileri anlayabilmek icin cocuk ruhlu olmak gerekir.”: Arkadas metaforu

031: “Bahgivan bir bahceyi giizellestiri. Onun elindedir. Ogretmenin de gérevi, dinyayt
glizellestirmek, minik giizel cicekler yetistirmektir.” : Bah¢ivan metaforu

1.5 Bilgilendirici kisi olarak 6gretmen

Bu temadaki metaforlar, 6gretmeni yol gosterici kisi olarak géren 6gretmen adaylarinin “bilge
(f=3), bilim kadini (f=2), ¢cinar agaci (f=2)" gibi benzetmelerinden olusmaktadir. Katimcilarin kendi
ifadeleriyle yaptiklari benzetmeler asagidaki gibidir:

i11: “Ogrencimin karsisindan az bilgiyle durmak istemem, hep daha fazla bilgim olsun, paylasayim
isterim.”: Bilge metaforu

028: "Bir égretmenin her zaman yeniliklere agik, her tiirlii bilginin dogrulugunu ispatlamadan
inanmayan, bunlar icin miicadele eden kisi olmast gerekir.” : Bilim kadint metaforu

O14: " Gugld, astrlarca ayakta kalabilir.”: Cinar agact metaforu

1.6 Fedakar kisi olarak 6gretmen

Bu temadaki metaforlar, 6gretmeni yol gosterici kisi olarak gdéren 6gretmen adaylarinin
“karinca (f=3), amazon kadini (f=2), savas¢i (f=2)" gibi benzetmelerinden olusmaktadir. Katilimcilarin
kendi ifadeleriyle yaptiklari benzetmeler asagidaki gibidir:

022: “Karincalar tek baslarina yasamazlar. Biitiin halinde hareket ederler ve cok caliskandurlar.” :
Karinca metaforu

R42: " Zorluklarla basa ¢tkan bir 6gretmen olmak isterim.”: Amazon kadint metaforu

R22: “Ogrencilerimin kaybetmemesi icin elimden geleni yaparim.” : Savasct metaforu

1.7 Kesfetmeye acik kisi olarak 6gretmen

Bu temadaki metaforlar, 6gretmeni yol gdsterici kisi olarak géren 6gretmen adaylarinin “toprak
(f=2), mucit (f=2), teknoloji (f=1), deniz (f=1)" gibi benzetmelerinden olusmaktadir. Katimcilarin
kendi ifadeleriyle yaptiklari benzetmeler asagidaki gibidir:

022: "Bilgiye actk ve verimli olmast gerekir.” : Toprak metaforu
0O9: "Yeni seyler yaratmak gerekir.” :Mucit metaforu
0O21: Siirekli gelisebilir olmast gerekir.” : Teknoloji metaforu
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1.8 Olumsuz 6zelliklere sahip kisi olarak 6gretmen

Bu temadaki metaforlar, 6gretmeni olumsuz bazi 6zelliklere sahip kisi olarak géren 6gretmen
adaylarinin “bukalemun (f=2), Garfield (f=2), Gestapo (f=1), kiinefe (f=1), imitasyon marka canta (f=1)"
benzetmelerinden olusmaktadir. Katiimcilarin kendi ifadeleriyle yaptiklari benzetmeler asagidaki
gibidir:

i21: “Kendinden farkli karakterdeki 6grencilere karst farkli tutum sergilemesi”: Bukalemun metaforu

R50: "Biiytik ihtimalle sabah 9 aksam 5 mesaisi yapip, mesai saatleri disinda hicbir sey yapmamast”:

Garfield metaforu
i23: “Bugtine kadar hep anlayissiz 6¢gretmenlerle karsilastim”: Gestapo metaforu

SONUC, TARTISMA VE ONERILER

Ogretmen adaylarinin “6gretmen” algilarinin belirlenmesi amaciyla trettikleri metaforlarin incelendigi
calismada toplam 67 metaforun olusturuldugu gorilmdistir. Katilimcilarin 6gretmeni en siklikla
"glines, tstk, mum, su, kitap, pusula” ya benzettiklerinin gorildigi arastirmada, 6gretmenin en ¢ok
cevresini, 6grencilerini aydinlatan ve ihtiya¢ duyulan bir birey olarak algilandigi ifade edilebilir. Ulusal
ve uluslararasi literatlr incelendiginde benzer metaforlarin 6gretmen adaylari, ilkokul ve ortaokul
dizeyindeki 6grenciler tarafindan olusturuldugu goérilmustir (Afacan, 2011; Atabek- Yigit ve Balkan-
Kiyici, 2019; Ates, 2016; Eglz ve Onta§, 2018; Erturk, 2017; Giren, 2015; Kahya, 2018; Kara, 2020;
Kavanoz, 2016; Kiral, 2015; Kog, 2014; Neyisci ve Ozdiyar, 2019; Ozdemir ve Erol, 2015; Radmard ve
Soysal, 2021; Gencer, 2020; Saban, 2004; Saban, 2008; Sarikaya, 2018; S6kmen, Yildirim ve Kilig, 2020;
Sahin, 2013; Ucar ve Rakap, 2021; Yilmaz, Gogen ve Yilmaz, 2013; Wan, Low ve Li, 2011; Wells, 2015).
Bu ortak sonuctan yola cikarak, "6gretmen”e iliskin alginin, egitimin ilk kademesinden baslayarak
cevresindeki kisilere, 6grencilerine isik tutan ve aydin bir birey oldugu seklindeki diistincelerle devam
ettigini sdylemek mimkindir. Bununla birlikte, ayni metaforlarin farkli calismalarda farkli temalar
altinda yer aldigi da gorulmuistur. Bu durum, metaforlarin baglamsal olarak incelenmesinden
kaynaklanmaktadir. Metafor hem bilissel, hem de sosyal bir fenomen oldugundan iginde ironi
barindiryor olabilir (Cameron, 2003). Ornegin bu calismada, “glines, istkk, mum” metaforlari
"aydinlatici 6gretmen” temasinda incelenmisken, Yilmaz, Gocen ve Yilmaz'in (2013) calismasinda
“sekillendirici 6gretmen”, Kahya'nin (2018) calismasinda "bilgi gdsterici 6gretmen”, Radmard ve
Soysal'in (2021) calismasinda “sicrama tahtasi olan kisi” temalarinda incelenmistir. Ayni metaforlari
Ureten kisilerin olguya iliskin algilari ve olguyu anlamlandirmalari, ontolojik yaklasimlari birbirinden
farkli oldugu igin bu duruma metafor calismalarinda siklikla rastlanmaktadir.

ilgili calisma kapsaminda &gretmene atfedilen rollerden en énemlileri “aydinlatmaya ve yol
gostermeye ihtiyac duyulan kisi” olmasidir. S6kmen, Yildirnm ve Kilic (2020) ile Dilekgi, Limon ve
Sezgin-Nartgln'ln (2021) ¢calismalarinda da en cok metaforun yol gosterici ve yonlendirici 6gretmen
kategorisinde Uretildigi belirtilmistir. Sarikaya'nin (2018) Turkce o6gretmen adaylariyla yaptig
calismasinda en fazla metaforun (pusula, rehber, isik) "yol gdsterici 6gretmen” kategorisinde Uretildigi
aciklanmistir. Oxford ve digerleri (1998) ile Mahlios ve Maxon'in (1998) calismalarinda da 6gretmenin
siklikla yol gésterici olarak algilandigi sonucuna ulasilmistir. ilgili calismada da ortaya cikan bu bulgu,
ulusal ve uluslararasi literatir baglaminda degerlendirildiginde farkli 6rneklemlerde 6gretmen
algisinin birbirine ¢ok benzer oldugu seklinde yorumlanabilir. Arastirma kapsaminda siklikla
metaforun Uretildigi bir baska tema “bilgi saglayici 6gretmen” temasidir. Literatlirdeki bircok
calismada, “bilgi saglayici 6gretmen” en sik metaforun Uretildigi tema olmustur. Kara'nin (2020)
pedagojik formasyon egitimi alan 6gretmen adaylariyla, Sarikaya'nin (2018) Turkge 6gretmeni
adaylariyla, Sokmen, Yildirim ve Kili¢ (2020) ile Saban’in (2004) sinif 6gretmeni adaylariyla, Kahya'nin
(2018) Turk Dili ve Edebiyati 6gretmeni adaylariyla, Wells'in (2015) gorsel sanatlar 6gretmeni
adaylaryla, Ozdemir (2018), Buaraphan (2010) ile Guerroro ve Vilamilin (2002) (niversite
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ogrencileriyle yuruttlkleri calismalarda 6gretmen algisina iliskin tretilen metaforlarin en siklikla “bilgi
saglayici / bilgi kaynagi olarak 6gretmen” kategorisinde Uretildigi belirlenmistir. Bu durum, égretim
yontem ve tekniklerinin farkhlastigr disiplinlerde ve/veya branslarda, 6gretmenin halen temel bilgi
kaynagi oldugu, en giivenilir/gecerli bilgiye sahip olan ve bu bilgiyi aktarmasi beklenen kisi olarak
gorildigu seklinde yorumlanabilir. Ayrica, 6gretmen adaylarinin gerceklestirdikleri 6grenmelerin
kendilerine bagl olmadigi, bir baskasi tarafindan gercgeklestirildigini dislindikleri sonucuna da
ulasilabilir. Bu galismada, 6gretmen adaylarinin ifadeleri incelendiginde kendilerini bilgi aktaran kisi
olarak gordukleri ve 6gretmenin asil gorevinin bilgi aktarmak olduguna iliskin gorusleri yer
almaktadir. Bu baglamda, bahsedilen calismalarin bulgulariyla értistigi gorilmektedir. Radmard ve
Soysal'in (2021) vakif Gniversitesi egitim fakiltesinde 6grenim goren 6gretmen adaylariyla yaptiklari
calismada da benzer sonuca varlmistir. Her ne kadar yapilandirmaci egitim anlayisina gore
ogretmenin “temel bilgi kaynagi” roliinden “rehberlik eden/dogru bilgiye ulasmada yol gosteren” kisi
roliine dogru bir gegis yapmasi gerektigi belirtilse de, geleneksel egitim anlayisinin gelecegin
ogretmenlerinde baskin oldugunu goérmek muimkindar. Kiciktepe ve Gurdlti'nin  (2014),
yapilandirmaci 6gretmen kavramina iliskin olarak gérev yapmakta olan 6gretmenlerle yuruttikleri
calismada, "bilgi yayici ve bilgi kaynagi” 6gretmen kategorilerinde yliksek sayida metafor Uretildigi
belirtilmistir. Yapilandirmaci 6gretmen anlayisina iliskin goruslerin ortaya cikarildigi calismada
ogretmenlerin “bilgi yayici/kaynagi” olarak algilanmasi dikkat cekici bir sonuctur ve bu arastirmanin
bulgulariyla ortismektedir. Bir baska agidan, 6gretmenin temel bilgi kaynagdi olarak gorilmesi,
ogrencilerin kendilerini pasif, kusurlu, sekle sokulmasi gereken kisi olarak algiladigi biciminde de
yorumlanabilir (Bramald, Hardman ve Lead, 1995; Cook-Sather, 2003; Saban, Kogbeker ve Saban,
2006).

ilgili arastirma kapsaminda olusturulan temalardan bir digeri “ilgi gdsteren/sevgi dolu
dgretmen” temasidir. Ogretmene yiiklenen “ilgi géstermesi, sefkatli olmasi, anne sevgisine benzer
sevgi gostermesi, tiim 6grencileri kucaklamasi” gibi olumlu &zellikler yaygin goérisler icerisinde yer
almaktadir. Bircok calismada “sevgi ve fedakarlik 6rnegi/ seven ve koruyan/ ebeveyn olarak koruyan
ve sevgi goOsteren/ gliven verici” temalari kapsaminda 6gretmenin dgrencilerini ve diger insanlari
seven, egitim-6gretim siresince kendi yasamindan fedakarliklarda bulunan, égrencilerini koruyup
kollayan kisi olduguna vurgu yapilmistir (Ates, 2016; Egliz ve Ontas, 2018; Kahya, 2018; Kara, 2020
Sokmen, Yildirim ve Kilic, 2020). Bu baglamda, farkl galismalarda yer alan 6gretmen adaylarinin
ifadeleri ile ilgili calismadaki 6gretmen adaylarinin ifadelerinin birbirine cok benzedigi goérilmustr.
Bu durum, &gretmen adaylarinin ilgi ve sevgi anlayislarinin birbirine benzedigi seklinde
yorumlanabilir.

Arastirma bulgularina gore, 6gretmen adaylarinin en az metafor Urettikleri temalar
"kesfetmeye acik 6gretmen ve olumsuz 6zelliklere sahip kisi olarak 6gretmen “ temalari olmustur. Bu
durum, 6gretmen adaylarinin kendilerini yenilige ve kesfetmeye agik olmalari konusunda yetersiz
hissettikleri, ayrica kendi mesleklerine iliskin  olumsuz anlamlar yuklemedikleri seklinde
yorumlanabilir. Literaturdeki ilgili bazi calismalarda da benzer sonugclara rastlanmistir. Sarikaya’nin
(2018) calismasinda en az metafor (f=3) Uretilen kategorilerden biri “kisisel gelisim kaynagi olarak
o6gretmen” kategorisi olmustur. Kara'nin (2020) calismasinda da az sayida metaforun (f=7) Uretildigi
kategorilerden biri “kendini yenileyen ve gelistiren 6gretmen” kategorisidir. Bu durum, 6gretmenlerin
meslek yasamlari boyunca Universite egitiminde 6grendikleri bilgilerle yetindikleri ve bunun yeterli
oldugu diisiincesinin bir yansimasi olarak degerlendirilebilir. Neyisci ve Ozdiyar'in (2019) pedagojik
formasyon egitimi alan 6gretmen adaylariyla yaptiklar ¢alismada, 6gretmene “despot, yetersiz, tek
tiplestiren, adaletsiz” gibi olumsuz anlamlarin ylklendigi belirtilmistir. Gencer'in (2020) 6grenci ve
velilerdeki 6gretmen algilarinin belirlenmesi amaciyla yaptigi ¢alismasinda 6gretmene atfedilen
dzelliklerden biri “sevilmeyen ve cezalandirici” olmasidir. Yine Egiiz ve Ontas'in (2018) ortaokul
ogrencilerinin 6gretmen algisini belirledikleri calismada Uretilen metaforlarin siklikla “uzaklastiran ve
korku kaynagi olarak gorilen 6gretmen” kategorisinde yer aldigi belirlenmistir. . Bu ¢alismada da,
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ogretmene atfedilen olumsuz &zellikler “bukalemun, Garfield, Gestapo” kodlariyla ifade edilmis ve
atfedilen olumsuz anlamlarin birbirine ¢ok benzer oldugu gorilmustir. Bu duruma bagl olarak,
istenmeyen davranislar karsisinda ceza vermekten kacinmayan, 6grenciler arasinda ayrimcilik yapan,
gereginden fazla otoriter davranislari olan 6gretmenlerin -ilkokuldan Gniversite dlizeyine kadar tim
egitim-ogretim kademelerinde- sevilmedigini ve etkili rol model olamadigi seklinde yorumlanabilir.

Arastirmanin genel bir sonucu olarak; 6gretmen adaylarinin “6gretmen”e siklikla olumlu
anlamlar yikledikleri sdylenebilir. Okul dncesi donemden yliksekdgretim diizeyine kadar 6grencinin
hayatinda ailesi kadar énemli yer tutan 6gretmenlerin rol model olmalarinin beklenmesi en dogal
sonugtur. Bununla birlikte Uretilen olumsuz metaforlar 6gretmenden beklenmeyen, &grenciler
tarafindan hos karsilanmayan ozelliklere dikkat cektigi icin 6gretmenlerin 6z-degerlendirme
yapmalari, kendilerine atfedilen olumsuz noktalarda davranis ve tutumlarini gézden gecirmeleri
yerinde olacaktir. Ogretmenlerin olumlu tutum ve davranis kazanmalari, saglhkli iletisim kurmalarinin
gelistirilmesi amaciyla egitim fakdlteleri gretmen yetistirme programlarinda yer alan “insan iliskileri
ve iletisim, Etkili iletisim” gibi secmeli derslerin zorunlu ders kapsamina alinmasi ve saglkli iletisim
kurmanin énemi Uzerinde daha fazla durulmasi saglanabilir. Bu calismanin devami olarak, egitim
fakiltesi akademisyenlerinin 6gretmen adaylarina ydnelik algilarinin belirlenmesini amaclayan
arastirmalar devlet ve vakif Gniversiteleri egitim fakulteleri 6zelinde yapilabilir. Ortaya ¢ikan sonuglar
devlet ve vakif Universitesinde 6grenim goren 6gretmen adaylarn baglaminda karsilastirilabilir.
Ogretmen adaylarinin kendilerine iliskin algilari ve akademisyenlerin algilari birbiriyle karsilastirilarak
daha 6zglin sonuclara ulasilabilir. Veri toplama yontemi olarak odak grup gorismeleri, sinif igi
gozlemler kullanilarak, veriler cesitlendirilebilir. Bu sayede, daha zengin ve derinlemesine bilginin elde
edilmesi saglanabilir.
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Abstract

This study aimed to develop and validate a multidimensional scale for
undergraduate students’ perceptions toward online instruction. Unlike the
previous scale development researches, the current study is remarkably situated
under the exceptional condition of emergency online teaching and learning when
distance learning was mandatorily put into practice in all Turkish universities.
With this aim, an item pool was generated through literature review and students’
composition about online learning in the midst of Covid-19 pandemic. The draft
form with 44 items was sent to experts to get views. Based on experts’ feedback,
necessary adjustments were made, and construct and content validity were
provided. Formed with 36 items, the first draft of the scale was administered to
213 volunteered undergraduate students in the pilot test stage, and the data were
analyzed. Through exploratory factor analysis (EFA), a three-dimensional
construct with 22 items was achieved. Chi-square fit test, CFl, NFl, GFI and RMSEA
fit indices were investigated by confirmatory factor analysis. The values obtained
from the fit indices were calculated as 5.026 for the chi-square fit test, 0.882 for
the CFl, 0.857 for the NFI, 0.844 for the GFl, and 0.890 for the RMSEA. It can be
said that the model obtained as a result of the fit indices has a good fit. The actual
study was administered to randomly sampled 513 undergraduate students in
various departments in a Turkish university at the end of the 2019-2020 academic
year when they experienced mandatory online learning. At the end of the actual
study, the scale was validated in three dimensions: perception toward online
learning lesson content, perception on instructor in online learning, and
perceptions on online learning practices. The relationship among subscales was
inspected and a significant positive relationship was found. For ensuring
reliability, the Cronbach’s alpha value for the scale was inspected and found to
be 0.915. By the analyses, it was seen that subscales were the dimensions of a
construct named the Scale to Explore Student Perceptions towards Online
Learning (SESPOL). Thus, the authors managed to develop a scale for conducting
a survey to explore students’ perceptions for digital learning in higher education
institutions
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INTRODUCTION

The COVID-19, which is a highly contagious sickness caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has already reached at pandemic extent, creating a great disturbance all
around the globe (Remuzzi & Remuzzi, 2020). The humankind has been experiencing this health crisis
since it started to spread globally (Al Jazeera News, 2020). To lower the possibility of getting infected
and the transmission of the virus, World Health Organization (WHO) advised world people to main
at least 1-meter distance-even greater when indoors-between themselves and the others (2020). In
accordance with this precaution, which is called physical distancing, governments have ordered
citizens to stay away crowded public places and restricted movements. Moreover, many countries
across the world have tightened restrictions on their populations due to rapid increase in spread.
From curfews to lockdowns, they tried to tackle surge in cases (Anadolu Agency, 2020).

This kind of struggle could not only be assigned to health authorities, so an altogether
endeavor in which wide variety of organizations assumed responsibility was engaged. Thereby, the
hard work to hold or slow down the spread of the virus has affected almost all areas of society
worldwide, together with universities switching to emergency distance education. As a consequence,
higher education organizations in almost all countries have moved to deliver courses remotely via
online teaching means soon after measures were taken in spring 2020 (Ali, 2020; Murphy, 2020).
Regarding necessary precautions like social distancing, curfew, restrictions on travel and
transportation, reducing mass mobility, and staying home orders have made both students and
teachers stay at home, use digital technology tools for teaching and learning activities, thereby
minimize the risk of viral spread with no or little social contact (Weeden & Cornwell, 2020).

On March 16, 2020, all universities in Turkey, likewise, suspended classes for one week and
then shifted to online instruction in response to measures taken against COVID-19 spread. Therefore,
higher education institutions could reduce the speed of the viral spread and protect students,
personnel and faculty members in risk group by ensuring a safe and healthy educational environment
(CDC, 2020; Council of Higher Education, 2020). Following this decision, university students stopped
going to classes in-person, and lecturers started to lecture learners through online learning tools.
However, most of the lecturers and students had no or little experience of online learning when this
rapid transformation occurred.

Even before COVID-19 pandemic, there was already high interest and adoption in education
technology at tertiary level, but the orientation to online learning with respect to distance education
has been substantially fostered since April in 2020. Along with the closing of university campuses
globally and substitution of all learning, teaching, and assessment practices into online means, many
lecturers across the world had difficulties in mandatorily shifting their practices from in-person to
distance (remote) learning where lessons were taught on online platforms (Crawford, et al, 2020).
Furthermore, they started to question their online teaching capabilities, digital learning attitudes and
perceptions of students and digital teaching attitudes and perceptions of teachers, the competencies
of their digital course contents, and the efficacy of learning management systems they use in online
learning at the heart of COVID-19 outbreak (Toprakci ve Ersoy, 2008; Yavuz & Toprake, 2021;
Toprakgl, Hepsogutlu & Toprakgl, 2021; Osman, 2020; Akour, et al., 2020; Hussein, Daoud, Alrabaiah,
& Badawi, 2020; Mishra, Gupta, & Shree, 2020; Elsalem, et al., 2020; Aguilera-Hermida, 2020;
Crawford, et al,, 2020; Trust & Whalen, 2020; Watermeyer, Crick, Knight, & Goodall, 2020).

Online Learning in Higher Education

Distance education is known as a way of teaching and learning where the learner and teacher
are physically parted (Kentnor, 2015; Bircan, Eleroglu, Arslan & Ersoy, 2018). Advances and changes
in information technology have affected distance education environment. A blend of technology,
including mailing, audio, video, computer, and the network like the Internet has been utilized (Major,
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2015, Ersoy & lzci, 2017;). Online learning, also called as electronic learning (e-learning), stating to
learning via the Internet, has become a key phenomenon lately. In fact, it is no longer a tendency;
rather, it is mainstream. For a decade, schools have been spending considerable amounts of time,
money, and efforts in developing online alternatives to traditional forms of education and training
systems. However, it is obvious that online learning cannot be the equivalent of in-person or face-
to-face learning, which is defined as any practice of educational interaction that happens “in person”
and in real time between instructors and learners (Great Schools Partnership, 2020), and either one
has its own advantages and disadvantages (Adams, 2020; Arias, Swinton & Anderson, 2018; Ersoy,
2016; Stern, 2004).

Despite the inadequate capabilities and accessible resources to them, educational
programmers of higher education need to upgrade the levels of efficiency, effectiveness, and quality
of online teaching in higher education institutions, which is not limited to traditional way of teaching
in classrooms. Similarly, students must raise their self-efficacy towards digital learning environments.
To shed a light on this phenomenon, in-depth and continuous analyses have been urgently required
to understand or to determine the essential features, dimensions and challenges of online learning
in higher education. Student performance in learning have been proved to be improved with positive
perceptions of learners; also, it has been confirmed that negative perceptions reduce learners’
motivation and therefore hinder successful learning. Thus, online learning developers and deliverers
need to be aware of their students’ perceptions towards the learning via digital means. If the students
do not have positive perceptions, they need to look for useful methods and techniques along with
necessary improvements to create a desirable e-learning environment and to help them gain
optimistic perceptions.

Students’ perception is important because online learning has relocated the point of control
for instruction from the instructor to the learner (Dziuban, Moskal, Kramer, & Thompson, 2013).
Therefore, it is important to learn about student perceptions to reach a better performance in online
learning. Before implementing any online learning environment, identifying and investigating
students’ perceptions and their dimensions can provide better planning, so students will easily adopt
online learning activities in a way that best suits them.

The Need of Scale Development in Online Learning

The aim of scale construction is to design a questionnaire which offers a quantitative
measurement of an abstract theoretic variable, and it is a process in which a reliable and valid tool is
developed in order to explore or assess a quality of interest (Tay & Jebb, 2017). Different researches
requires different measurement approaches to avoid the risk of yielding inaccurate data. Developing
their own scale is the only remaining alternative (DeVellis, 2017, p. 19). Researches on social sciences
mostly require the measurement of psychological constructs, and they present unique challenges
since they do not have observable features (e.g. attitudes, perceptions, views). Unlike observable
features (e.g. weight, height, temperature), it is impossible to directly measure unobservable traits,
so they are assessed through indirect means. At this point, a specifically designed measurement tool
can help the researchers figure out the underlying factors of a certain situation. To have a firm grasp
of how to reach practical and fruitful online learning, identifying which dimensions of online learning
perceptions college students have is essential. Along with developing technology, new generation is
expected to have more different attitudes, readiness, perceptions, and proficiency toward online
learning than the earlier students who took their classes via digital means; thus, researchers need to
use up-to-date scales to measure those features in the best way. From this perspective, scale
development process should be an on-going process for the studies dealing with online learning.
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The Aim of the Study

Because online learning has been progressing and become highly widespread in higher
education institutions, throughout this practice, there has been a necessity for faculties and students
to inspect current circumstances and to re-develop a more effective content, methods, software, and
tools regarding educational needs, and this requirement will most probably continue to exist. By
using a well-validated and well-developed scale, online learning managers and practitioners will be
able to better analyze their activities, and faculties can plan improved online classes and lead their
students to be more successful and productive online learning involvement. Finding out which
dimensions of online learning perceptions learners have leads researchers to understand better how
to improve online learning practices.

It is true that the COVID-19 pandemic has altered educational activities forever. Even though
much greater and rapid steps have been taken in online learning in a short time, it still remains at an
initial phase of its progress. Subsequently, designers and instructors of online learning need more
grasp of how students perceive and act in response to the components of online learning because
learner perception has a pivotal role in motivation and learning, along with how to apply it most
efficiently to add to learning. This study focused on developing a practical Likert type scale to explore
the higher education students’ perceptions toward online learning under the circumstances of
COVID-19 pandemic. For this purpose, this study will search for the answers for the following
overarching research questions:

1. Is The Scale to Explore Student Perceptions toward Online Learning (SESPOL), which is
developed, valid and reliable?
2. What are the dimensions of students’ perceptions to online learning?

As indicators of student perceptions on online learning, this study specifically focused on the
accessibility of technological tools, efficiency of the course content, lecturing practices, and socio-
emotional perceptions with respect to social distancing measure. Earlier studies (before pandemic)
in the context of online learning mostly analyzed these variables under normal circumstances, and in
those studies, digital learning environment is generally offered as an optional alternative to
traditional teaching (Ersoy, 2020; Pillay, Irving, & Tones, 2007; Cigdem & Yildirim, 2014; Hung, Chou,
Chen, & Own, 2010). However, in this study a scale to explore students’ perceptions toward online
learning was tried to be developed under extra-ordinary circumstances since the COVID-19 pandemic
was a highly arduous incident which interrupted the usual learning experience in midst of spring term
2020. Additionally, online learning, rather than being an alternative, was mandatorily put into practice
(Bozkurt & Sharma, 2020). Therefore, the current research is remarkably situated under the
extraordinary condition of emergency remote learning through online classes. That is, from a general
viewpoint, both students and lecturers were neither decided nor ready for a distance learning via
online means. This allows the exploration of students’ perceptions in a manner as straightly as
possible and free from bias. This rapid shift to distance learning also provides wide variety of
respondents from different branches so that a more comprehensive and valid scale could be
developed.

METHOD

Based on the aim of this research, a scale was developed and validated to be used so as to explore
undergraduate students’ perceptions toward online learning. In the process of developing SESPOL, a
number of steps, which are identified as essentials of scale development, were taken.
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Step 1. Generating the Item Pool

DeVellis (2017, p. 106) warns that the features of a scale were determined by the items that
make it up, and as long as they were the strong reflection of the concept, then the scale would
precisely capture the essence of the construct. With this context, the features of the construct were
tried to be revealed in the first step. The literature about the issue was reviewed, along with goal-
setting and problem diagnosis. To reach the intended sense and scope of the theoretic concepts,
researchers need to conduct a kind of qualitative research to generate dimensions and items of the
construct before creating an item pool (Carpenter, 2018). Therefore, 30 students studying in various
fields were also asked to express their feelings, opinions, and attitudes on online learning by writing
a composition. After reviewing the literature and students’ compositions on online learning, 44
perception items were written in the first draft of the scale.

Step 2. Refinement of the Items

When factor analysis is carried before the refinement, there can be a likelihood of yielding
considerably more dimensions than can be theoretically identified to some extent caused by “the
garbage items,” and they do not have the common core but generate extra dimensions in the factor
analysis (Churchill, 1979). In the second step, experts, therefore, examined the language of the items
written about the perceptions of online learning. Concerning the content and validity appearance of
the items, 5 university lecturers who work in the department of Turkish Language Teaching and 2 in
the Educational Technologies were consulted. Necessary changes and adjustments were made in
accordance with the feedback of the experts, which plays a great deal in generating the items and
identifying the dimensions. Additionally, Carpenter (2018) urges that participants would commonly
reveal further dimensions that attach decisive importance to the meaning of the construct, so the
developers of this scale probed 15 undergraduate students studying in various departments for
potential scale items together with the wording of them reflecting each of the dimensions too.
Accordingly, the first trial version of the Scale to Explore Student Perception on Online Learning was
refined to 36 items. At the same time, 5 different dimensions of perceptions to online learning are
expected to be in the final draft of the scale. Determining the names of the construct and each
dimension has an effect on later interpretations of the concept (Carpenter, 2018). Table 1 shows the
expected dimensions of the SESPOL before factor analysis.

Table 1: Expected Dimensions of the first draft of the SESPOL

Expected Dimensions of SESPOL

Perception to Online Learning Practices

Perception to Instructor in Online Learning

Perception to Learning Management System in Online Learning
Perception to Online Lesson Content

Perception to Assessment and Evaluation in Online Learning

Step 3. Pilot Test

Thirdly, a pilot test was conducted to ensure that the instrument can be used properly and the
responses are consistent. In this step, which is the preliminary assessment of the metrological quality
of the SESPOL, the reliability of the 36 items, which consist the trial version of the instrument, were
tested. An online survey was conducted to test the instrument SESPOL. All 36 items of questionnaire
are measured on Likert's five-point scale ranging from “strongly agree,” “agree”, “undecided,”
“disagree,” “strongly disagree,” and each of the five responses are given a numerical value from 5 to
1, which would be used to measure the perception under investigation. With the expectation of more
participants result in more stable scales, the magnitude of sampling size was determined according
to the recommendations by the methodologists who claim that 200 participants is a fair number for
a pilot test (Comrey & Lee, 1992; (Barret & Kline, 1981). Therefore, 213 volunteer students, who would
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not participate in the actual study, were asked to respond the questionnaire. After that, an exploratory
factor analysis with varimax was used to purify the instrument by using SPSS V.21 software on a
sample 213 undergraduate students who mandatorily experienced online learning during Covid-19
measures.

One of the goals of a pilot test, which is a dummy run of the actual survey in authentic field
circumstances, is to detect unanticipated problems, such as vague fitness of criteria or confusions of
questionnaire items. As it is indispensable to make sure that findings are accurate and can replicate,
researchers checked the missing data and cleaned them.

After ensuring that the dataset is free from missing data, researchers aimed to verify the
factorability of the dataset, so they respectively inspected the correlation matrix, used Bartlett's test
of sphericity and KMO (Kaiser-Meyer-Olkin) since these provide evidence as to whether the data is
appropriate to carry out factor analysis or not (Blyukoztiirk, 2002).

Inspecting the correlation matrix makes it possible to gain an initial overview of the correlations
of the variables. According to Cohen (1988), the effect of a correlation as of 0.500 can be considered
as high.

Bartlett's test of sphericity is used to check whether a matrix of correlations is significantly
different from an identity matrix. This test offers likelihood that the correlation matrix has significant
correlations among at least some of the variables in a dataset, a criterion for factor analysis to work.
Specifically, before starting with factor analysis, researchers need to make sure that the Bartlett's test
of sphericity is significant. The significance value should be lower than 0.05.

KMO is used to measure whether the sampling size is adequate or not. For a satisfactory factor
analysis, the result of KMO value should be greater than 0.6, and when it gets closer to 1, the
appropriateness increases. According to the results from KMO, variances with the value lower than
0.5 should be eliminated from the instrument.

As a result of the analysis of the pilot test carried out with the trial version of the scale, the
following results were obtained:

» Bartlett's test was measured to be x2=4934,019; p=0.000

« Anti-image r values were founded to be 0.70-0.89.

+  KMO value was found to be 0,76

« Its Cronbach Alpha internal coherence coefficient was founded as 0,910.

These results proved that the trial form of the scale was applicable for factor analysis. Through
exploratory factor analysis, 8 items which have 0,50 and lower anti-image value and 6 items which fit
into more than one factors and create confusion were eliminated from the instrument. We further
carried out the Principal Component Analysis using SPSS version after deleting all those 14 items,
and then its results revealed that all items loaded impeccably well in the same factors.

The final solution of the pilot test determined a construct of three factors comprising 22 items
with own values greater than 1 and that explain 65,852% of the total variance. This ratio is acceptable
as it is above the thresholds suggested by Blytkoztirk (2009).

Step 4. Actual Study

At the end of the pilot test, which ensured the validity and reliability of the scale, researchers
proceeded to the actual study carried out with the final draft of the scale.

Participants: The Scale to Explore Students’ Online Learning Perception, arranged as an online
questionnaire, was responded voluntarily by a total of 610 students. The students were requested to
participate in online survey because they were not present in campus at the time of study due to the
restrictions against COVID-19 pandemic. However, it was decided to remove the responses from 97
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students, who had partly or incorrectly responded the questionnaire and were determined by the
various statistical analyses, from the dataset. Therefore, the remaining 513 students made up the
actual study group.

The 513 participants of this research are undergraduate students studying in various
departments of one state university in Turkey at the end of 2020-2021 academic year when the
measures against Covid-19 pandemic forced universities to use online learning. In this study, random
sampling method is used. Random sampling method, in which each sample has an equal probability
of being chosen, can be used if a study intends to generalize its findings numerically to the entire
population (Neuman, 2014, p. 254-255). Table 2 shows the faculties and the numbers of the
respondents.

Table 2: Categorization of the Participants according to Their Faculties

Faculties Number of Respondents for the study
Faculty of Educational Sciences 125

Faculty of Letters 92

Faculty of Science 61

Faculty of Health Sciences 53

Faculty of Sport Sciences 18

Faculty of Economics and Administrative Sciences 82

Engineering Faculty 66

Faculty of Architecture, Design and Fine Arts 16

Total Number 513

Data Analysis and the Results of the Actual Study: The reliability of the data was checked
by calculating Cronbach-a value which was found 0.905 as shown in Table 3. The calculated value
was in the satisfactory range (> 0.7) (Nunnally, 1978).

Table 3: Reliability Test Results

Reliability Statistics
Cronbach's Alpha N of Items
0,915 22

In addition to this, Kaiser Mayer Olkin statistics was calculated for testing the sampling
adequacy; the calculated values were 0.919 (>0.5). Besides, the result of Barlett's test of sphericity
was found as significant (p<0.05). Table 4 demonstrates the KMO and Bartlett's Test results, which
were found appropriate to carry out exploratory factor analysis.

Table 4: KMO and Bartlett's Test Results

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0,919
Approx. Chi-Square 7061,225
Bartlett's Test of Sphericity df 231
Sig. 0,000

Later, exploratory factor analysis was carried out. Explanatory Factor Analysis (EFA) with
varimax rotation—as this is an orthogonal rotation technique which maximizes the variances of
loadings on the new axes—was carried out for the construct validity of the scale (Wipulanusat,
Panuwatwanich, & Stewart, 2017). EFA is apt to produce a new scale by discarding items that are not
related with other ones or do not load on any factor (Blyukoztirk, 2009). In EFA, researchers are
concerned only with the variance that each of variables has in common with the others, not with the
unique variance. This procedure reveals patterns among variables and then clusters vastly
interconnected items into factors (Hooper, 2012). As a result of the factor analysis, it was seen that
the factor loadings of all items were higher than 0.5, which was described as being a fair number to
include an item in the instrument (Blylkoztirk, 2009). EFA showed that the scale has three-
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dimensional structure and consists of 22 items that could be used to explore students’ perceptions
based on the factor loadings and the scree plot. The factor loadings and the total variance described
by the scale are demonstrated below in Table 5.

Table 5: EFA Results

Rotated Component Matrix
Component
1 2 3

1. Perception toward online learning lesson content

Item 4. It is easy to reach online lesson content. 0,849

Item 5. Online lesson content can form a basis for assessment and evaluation. 0,822

Item 2. Online lesson content is adequately interactive. 0,797

Item 3. Online lesson content is satisfactory to help me learn. 0,763

Item 6. Online lesson content is adequately enriched (graphics, tables, animations, videos, etc. 0,705

Item 8. Online lesson content attracts the attention of the learners. 0,676

Item 1. Online lesson content is presented as scheduled. 0,578

2. Perception on instructor in online learning

Item 13. Instructors effectively make use of the technical hardware in online learning. 0,835

Item 14. Instructors are proficient in terms of providing feedback via online means. 0,834

Item 12. Instructors can solve the problems they come up in online learning. 0,830

Item 11. Instructors have adequate technical hardware for online learning activities. 0,770

Item 32. Instructors do not care online courses. 0,749

Item 16. Instructors teach their students interactively via online means. 0,726

Item 15. It is easy to contact with instructors via online means. 0,690

Item 9. Instructors just read out the lesson content in online learning. 0,495

3. Perceptions on online learning practices

Item 38. Online learning is more effective than in-person learning. 0,800
Item 41. Courses in online learning are more boring than the ones in in-person learning. 0,747
Item 40. Courses in online learning attract me more. 0,742
Item 39. Online learning should be included more in the future. 0,626
Item 37. Online learning is an appropriate alternative for my educational needs. 0,625
Item 42. | do not think it is important to attend the courses running in online learning. 0,616
Item 43. Taking exams in digital environments causes anxiety for me. 0,566

Figure 1: Condition of Confirmatory Factor Analysis Model Before Modifications

The confirmatory factor analysis model of the research is given in the figure above.
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As Yilmaz (2019) quotes from Schermelleh-Engel (2003:33), the Chi-Square/df value increases
as the number of samples increases. In the study, the X2/df value is very close to the expected value
of 5 and is within acceptable limits. In addition, other fit indices developed were also examined.
According to the results of the analyzes before the modifications, the fit indices are given in the table
below.

Table 6: Adaptation Indices Before Modifications

P X?*/df CFI NFI GFI RMSEA
0,000 5,244 0,874 0,849 0,825 0,091

In the literature, it is desirable that the CFI, NFI and GFl are around 0.90 and the RMSEA value
is around 0.08. Again, when looking at the table, it was seen that the compliance indices before the
modifications were close to the desired values. Despite this, “can further improvements be made?”
or among the questions "is there an expression that should be decoupled from covariance because
of a similar expression?" looking at the 9. Article 32. It dec thought that there may be a similarity in
context between the items. For this reason, a covariance bond was decoupled between the two
substances and modification was performed. The Confirmatory Factor Analysis Model with post-
covariance bond modification is as follows.
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Figure 2: The State of the Confirmatory Factor Analysis Model After the First Modification

The analyses were repeated after modification. The X2/df value improved from 5,244 to 5,180.
The CFI value improved from 0.874 to 0.877. The NFI value improved from 0.849 to 0.852. The GFI
value improved from 0.825 to 0.831. The RMSEA value improved from 0.91 to 0.90. The corresponding
table is as follows;

Table 7: Compliance Indices After the First Modification

p X?/df CFl NFI GFI RMSEA

0,000 5,180 0,877 0,852 0,831 0,090

Since there was an improvement in the values, the items were looked at again, and the analysis
was continued with the idea that there might be a similarity between Article 42 and Article 43 from
the students' point of view as a context. dec.

—_—
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In October, the covariance bond was decoupled between the two substances in question in
addition to the above modifications. The Model of Confirmatory Factor Analysis after modification is
as follows.

Figure 2: The State of the Confirmatory Factor Analysis Model After the Second Modification

The analyses were repeated after the second modification. The X2/df value improved from
5,180 to 5,026. It is even closer to the desired value of 5. The CFl value improved from 0.877 to 0.882.
The NFl value improved from 0.852 to 0.857. The GFl value improved from 0.831 to 0.844. The RMSEA
value improved from 0.90 to 0.89. The corresponding table is as follows;

Table 8: Rapport the fit indexes values

p X?/df CFI NFI GFI RMSEA

0,000 5,026 0,882 0,857 0,844 0,890

The analyses were terminated here due to the fact that the values approached the desired
level, the substance to be discarded could not be determined, and the values compatible with the
Explanatory Factor Analysis results were reached.

CONCLUSION, DISCUSSION, AND SUGGESTIONS

The COVID-19 pandemic has been encouraging many higher education institutions across the world
to substitute online learning in place of traditional in-person instruction, with the intention of limiting
the viral spread. Since the beginning of the spread, the understanding of online learning has been
greatly increasing day by day, and owing to the risk of COVID-19 pandemic higher education
institutions across the globe are engaged in online learning under obligation. Enabling to explore
students’ perceptions toward online learning provides practitioners an insight to understand
students’ online learning experiences. Therefore, this research study was conducted to develop a
multi-dimensial tool to explore students’ perception on online learning, and it concluded a valid and
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reliable scale, SESPOL, based on three factors from the perception of students towards online
learning. From students’ point of view, the main factors are perception toward online lesson content,
perception on instructor in online learning, and perceptions on online learning practices.

The development of the SESPOL will allow instructors to reassess their educational policy and
instructional planning for online students. It is likely that this scale can serve online course instructors
in assessing students’ perceptions regarding online courses and designing better quality courses to
improve students’ online learning performances.

The SESPOL provides a framework to determine university students’ perception toward online
learning. Future studies should establish evidence to whether this instrument is capable of
determining students’ perception successfully. In addition, they can also test if there is a relation
between the success of the delivered online learning and the students’ perceptions. More specifically,
future studies should be carried out on revealing the relation between academic performance and
students’ perception toward online learning by regarding different variables: gender, grade, field,
access to digital technology, etc. Researchers may also undertake studies on the correlation between
SESPOL and other similar scales for a more coexisting validity. In order to provide students with a
more feasible online learning environment, future studies can develop different scales, in addition to
SESPOL, to explore or assess their readiness, self-efficacy, motivation, digital competencies, and
attitudes regarding online learning experiences.
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Ozet

Bu ¢alismanin amacy, lisans dgrencilerinin cevrimici egitime yénelik alguart icin
cok boyutlu bir arac gelistirmek ve bu aracin gecerliligini saglamaktw. Daha
Onceki 6lcek gelistirme calismalarinin aksine bu arastirma, uzaktan egitimin tim
Tiirk Universitelerinde zorunlu olarak uygulamaya konuldugu olagandiisti acil
durum cevrimigi 6gretim ve 6grenim kosullart altinda dikkate deger bir sekilde

konumlanmustr. Bu amacla, literatiir taramast ve égrencilerin Covid-19 salgin E-Uluslararasi
ortasinda cevrimici éGrenmeyle ilgili kompozisyonlart aracligiyla bir madde Pedandragoji Dergisi
havuzu olusturuldu. 44 maddelik taslak form gériisleri alinmak (izere uzmanlara

génderildi. Uzman gérislerinden gelen déniitler baz alinarak gerekli Cilt: 2, Sayi: 1, ss. 17-32

diizenlemeler yapiarak yapt ve icerik gecerlilikleri saglandi.. 36 madde ile
sekillendirilen olcegin ilk taslagt pilot test asamasinda 213 génilli lisans
6grencisine uygulanmus ve veriler analiz edilmistir. Acumlay:ct faktér analizi (AFA)
yoluyla 22 maddelik ti¢ boyutlu bir yapt elde edildi. Asu ¢calisma, zorunlu cevrimici
6grenme deneyimini yasadiklart 2019-2020 akademik yilinin sonunda bir Tiirk
Universitesinde cesitli béliimlerde okuyan rastgele 6rneklem yoluyla belirlenen
513 lisans égrencisine uyguland.. Asu calismanin sonunda 6lcek lg¢ boyutta
dogrulanmustir:  cevrimici 6grenme ders icerigine yénelik algi, cevrimigi
6grenmede egitmen algtst ve cevrimici 6grenme uygulamalart hakkindaki alguar.
Boyutlar arasindaki iliski incelenmis ve anlamli pozitif bir iliski bulunmustur.
Glvenilirligi saglamak icin 6lcegin Cronbach alfa degeri incelenmis ve 0,915
bulunmustur. Yapilan analizlerde ulagilan boyutlarin Ogrencilerin Cevrimici
Ogrenme Algilarint Kesfetme Olcedi adu verilen bir yapinin boyutlart oldugu
g6rilmdstiir. Dogrulayict fakt6r analizi de yapilarak ki-kare uyum testi, CFl, NF,
GFI ve RMSEA uyum indeksleri arastirdmistir. Uyum indekslerinden elde edilen
degerler ki-kare uyum testi icin 5026, CFl icin 0.882, NFI icin 0,857, GFl icin
0.844, RMSEA icin 0.890 olarak hesaplanmustir. Uyum indeksleri sonucunda elde
edilen modelin iyi bir uyuma sahip oldugu séylenebilir. Bdylelikle arastirmaciar,
COVID-19 salgint swrasinda zorunlu uzaktan 6grenimi deneyimledikten hemen
sonra dgrencilerin yliksekégretim kurumlarinda dijital 6grenmeye ydnelik
algilarint kesfetmeye ydnelik bir dlcek gelistirmeyi basardilar.
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Anahtar Kelimeler: Cevrimici égrenme, 6élcek gelistirme, Uzaktan &gretim Kabul: 09.02.2022
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Genisletilmis Ozet

Problem: Pandemi oranina ulastiktan sonra Covid-19 hastaligi tim diinyada bircok sektori
etkilemeye basladi ve buyuk bir calkanti yaratti. Hemen hemen tiim Ulkeler vatandaslarinin hayatlarini
kurtarmak icin bircok alanda 6nlem almaya basladi. Bu noktada pandemi, liniversitelerin geleneksel
yontemlerle 6gretme ve 6grenme uygulamalarini, Turk Universiteleri de dahil olmak Gzere dijital
platformlara kaydirmalarini beraberinde getirmistir (Kentnor, 2015; Bircan, Eleroglu, Arslan & Ersoy,
2018; Major, 2015, Ersoy & izci, 2017; Adams, 2020; Arias, Swinton & Anderson, 2018; Ersoy, 2016;
Stern, 2004).

Pandemiden &nce de, yiiksekdgretim dlzeyinde cevrimici 6grenmeye Snemli bir ilgi ve
benimsenme vardi, ancak uzaktan egitimle ilgili olarak gevrimici 6grenmeye yonelim 2020 yilinin
Nisan ayindan itibaren artis gostermistir. Bu arada bircok 6gretim elemani, cevrimici 6gretim
yeterliliklerini, 6grencilerin dijital 6grenmeye ydnelik tutum ve algilarini ve 6greticilerin dijital 6gretim
tutum ve algilarini, dijital ders igeriklerinin yeterliliklerini ve ¢evrimici ortamda kullandiklari 6grenme
yonetim sistemlerinin etkililigini sorgulamaya basladilar.

Cevrimici 6grenme, 6gretim icin kontrol noktasini d6greticiden 6grenene kaydirdigindan,
ogrencilerin algisi dnemlidir. Algi bir tr psikolojik yapidir ve dogrudan 6lciilemez. Bu nedenle, belirli
durumlara iliskin algilari 6lgmek, 6zel olarak tasarlanmis bir arag gerektirir. Gelisen teknoloji ile
birlikte, yeni neslin, dijital yollarla ders alan eski 6grencilere gore cevrimici 6grenmeye karsi daha
farkh tutum, hazirbulunusluk, algi ve yeterliliklere sahip olmasi beklenmektedir. Bu nedenle
arastirmacilarin bu 6zellikleri en iyi sekilde 6lgmek icin glincel dlcekleri kullanmalari gerekmektedir.
Bu agidan cevrimici 6grenme ile ilgili calismalarda olcek gelistirme siireci devam eden bir siireg
olmalidir.

Yiksekogretim diizeyinde ¢evrimi¢i 6grenmenin ilerlemesi ve yayginlasmasiyla birlikte,
fakultelerin mevcut kosullari denetlemesi ve ¢evrimici 6grenmenin unsurlarini iyilestirmesi ihtiyaci
dogmustur. Gegerliligi iyi saglanmis ve gelistirilmis bir 6lcek, cevrimici 6grenme ydneticilerine ve
uygulayicilarina yardimci olur, boylece etkinliklerini daha iyi analiz edebilir ve cevrimici dersleri
iyilestirebilirler. Bu amag dogrultusunda, bu ¢alismada tiim Turk Universitelerinde uzaktan egitimin
zorunlu olarak uygulamaya konuldugu olagantisti cevrimigi 6gretim ve 6grenme kosullarinda lisans
ogrencilerinin gevrimici 6grenmeye yonelik algilari icin cok boyutlu bir dlcek gelistirmek ve &lcegdin
gecerliligini saglamak amaclamistir.

Yontem: Arastirmada, lisans 6grencilerinin ¢evrimici 6grenmeye yonelik algilarini kesfetmek amaciyla
kullanilmak Gzere bir dlcek gelistirilmis ve gecerliligi saglanmistir. Bu dlcegin gelistirilme siirecinde
olcek gelistirmenin olmazsa olmazlari olarak tanimlanan bir takim adimlar atilmistir (DeVellis, 2017;
Churchill, 1979; Carpenter, 2018). ilk adimda, literatiir taramasi ve ogrencilerin Covid-19 pandemisi
esnasindaki ¢evrimici 8grenme durumlari hakkinda kompozisyon yazmalari yoluyla bir madde havuzu
olusturulmustur. ikinci olarak 44 maddelik taslak form gérisleri alinmak (zere uzmanlara
gonderilmistir. Uzman gorusleri dogrultusunda farkh sekilde ifade edilmesine ragmen ayni anlama
gelen maddeler birlestiriimis veya birisi 6lcekten cikartiralarak yapi ve igerik gegerliligine katki
saglanmistir. Uclincli asamada 36 maddeden olusan élcegin ilk taslag pilot uygulama asamasinda
gonulld 213 lisans 6grencisine uygulanmis ve veriler analiz edilmistir. Agimlayici faktor analizi (AFA)
ile 22 maddelik G¢ boyutlu bir yapi elde edilmistir. Son olarak, asil ¢alisma, zorunlu cevrimici
ogrenmeyi deneyimledikleri 2019-2020 akademik yilinin sonunda bir Tirk Universitesinin gesitli
bolimlerinde 6grenim goéren rastgele drneklemli 513 lisans dgrencisine uygulanmistir. Alt boyutlar
arasindaki iliski incelenmis ve boyutlar arasinda anlamh bir pozitif iliski bulunmustur. Glvenirligi
saglamak igin 6lgcegin Cronbach alfa degeri incelenmis ve 0,915 olarak bulunmustur. Analizler
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neticesinde, alt boyutlarin Cevrimici Ogrenmeye Yénelik Ogrenci Algilarini Kesfetme Olcegdi adli bir
yapinin boyutlari oldugu gortlmustir. Dogrulayici faktor analizi de yapilarak ki-kare uyum testi, CFl,
NFI, GFI ve RMSEA uyum indeksleri arastiriimistir. Uyum indekslerinden elde edilen degerler ki-kare
uyum testi icin 5,026, CFl icin 0.882, NFI icin 0,857, GFI icin 0.844, RMSEA icin 0.890 olarak
hesaplanmistir. Uyum indeksleri sonucunda elde edilen modelin iyi bir uyuma sahip oldugu
soylenebilir.

Sonuglar: Bu arastirma, 6grencilerin ¢evrimici 6grenmeye iliskin algilarini kesfetmek icin cok boyutlu
bir ara¢ gelistirmek amaciyla ylrttilmustir ve 6grencilerin ¢evrimici 6grenmeye yonelik algilarini
esas alan ¢ faktore dayal 22 maddelik gecerli ve glivenilir bir 6lcek oldugu sonucuna varilmistir. Bu
dlcekten en az 22 puan, en cok 110 puan alinabilir. Ogrencilerin bakis acisina gére ana faktorler;
cevrimigi ders icerigine yonelik algi, cevrimici 6grenmede egitmen algisi ve cevrimici 6grenme
uygulamalarina iligskin algilardir. Bu sonug, 6greticilerin ¢evrimici araclar yoluyla 6grenenler icin egitim
politikalarini ve 6gretim planlamalarini yeniden degerlendirmelerine olanak taniyacaktir. Bu &lcek
ayni zamanda 6grencilerin ¢evrimici dgrenmeye iliskin algilarini degerlendirmede ve dijital 6grenme
ortaminda 6grenci performansini artirmak icin daha kaliteli dersler tasarlamada cevrimici ders
ogreticilerine hizmet edebilir.

Oneriler: Cevrimici Ogrenmeye Yonelik Ogrenci Algilarini Kesfetme Olcegi, tiniversite dgrencilerinin
cevrimici 8grenmeye yonelik algilarini belirlemek igin bir cerceve olarak disiinilebilir. Bu nedenle
gelecekteki calismalar, bu 6lcegi kullanarak 6lcegin 6grencilerin algisini basarili bir sekilde belirleme
yetenegine sahip olup olmadigina dair kanit olusturabilirler.
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Abstract:

This study aims to investigate the correlation between technological pedagogical
content knowledge (TPACK) of primary education mathematics teacher candidates
and their mathematical knowledge for teaching (MKT). This study uses non-
empirical research approach for quantitative research. In total, 141 teacher
candidates who are being trained in elementary level mathematics teacher
education program have participated in the study. Research data is classified into
3 categories. Namely, TPACKscores of students, their multiple choice test scores
and their demographical characteristics. Data was obtained using TPACKScale and
the multiple choice test developed within the scope of Learning Mathematics for
Teaching (LMT) project launched in the University of Michigan and went through
the pilot study stage. It is found that the correlation between the components of
MKTwas low while the correlation between the components of TPACK was high
when the results of this research are examined. The necessity for a teacher to have
all the MKT components simultaneously in order to conduct the effective teaching
process was the most important finding of the study and it supported the
theoretical structure. It was seen that content knowledge, alone, was not enough
for a teacher to be a good instructorwith regards to the MKT theoretical framework.
Additionally, it was seen that pedagogigal knowledge showed the highest effect
while technological knowledgeshowed the lowest effect on predictions made in
technological pedagogigal knowledge, technological content knowledge,
pedagogigal content knowledge, and TPACK domains which were obtained from
the interaction of basic domains (Pedagogical knowledge, technological
knowledge and content knowledge). As a result, the correlation between MKT and
TPACK scores were found to be insignificant.

Keywords: Technological Pedagogical Content Knowledge, Content Knowledge
for Teaching, Teacher Candidates, Mathematics.
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INTRODUCTION

Technology today has penetrated almost every sphere of our lives and becomes even more
widespread every other day. Technology is utilized in every field of science and is ever developing.
Technological tools have been shaping practices, research methods and even research questions
adopted by mathematicians directly as a result of advances in technology (Artigue, 2002). Therefore,
technology with its widespread effect in our lives has a significant impact on mathematics teaching
and several technological tools have been commonly used in mathematics teaching particularly in
the last three decades. Mathematics teaching programs applied in many countries stress the necessity
and importance of technology in mathematics teaching (NCTM, 2000). Because, technology is the
bridge between what people know and what they can do (Sumuer and Yildirim, 2018). Thus, knowing
how to use technological tools such as computer software, scientific and graphical calculators, etc.,
comes to mean using these tools effectively for teaching. Therefore, teaching teachers how to use
these technological tools alone both during their pre-service and in-service teaching training will not
be enough (Akkoc, Ozmantar and Bingélbali, 2008). The teacher element is considered one of the
fundamental factors in the education system (Celikten, Sanal and Yeni, 2005). The teacher element
referred to here is a person who assists students in order for them to be successful whatever their
needs, skills or conditions are. In other words, it refers to a guiding role in education with regards to
individual needs considering individual differences of students. It is obvious that teachers who are
specialized, open to innovation and technology, aware of his/her own skills, and open to self-
development in a way to assist the mathematics learning process which involves abstract and
cumulative concepts that can only be reached by intellectual processes, mathematical facts rather
than empiric means (MEB, 2017). Teaching process management, one of the features of teachers, is
considered among the factors affecting the success of students (Dursun and Dede, 2004; Dursun and
Peker, 2003).The purpose of mathematical education is to bring up individuals who knows the
meaning of mathematics, who has the mathematical knowledge meeting the needs of advancing
world and who are specialized in the application of advanced technology (Ersoy, 2003). There is no
doubt that these desired skills must be present in teachers who are to train these individuals. The
sense of education dominated by traditional approaches fails to raise the knowledge in individuals
within the scope of modern needs (Yigit and Akdeniz, 2003). As a result, change in education
approaches and teaching methods has become a necessity. Advances in science and technology have
been prominent also in the education field as education has a dynamic structure requiring continued
innovation (Kutluca and Birgin, 2007). The inclusion of new technologies in the learning environment
resulted in increased usage of sense organs and increased student interest which helps utilizing the
education and making learning fun (Ozdemir and Tabuk, 2004). Technology integration in education
is very important (Lai and Bower, 2019). Utilization of technological tools must be incorporated with
the training of teachers and teacher candidates accordingly. This information is referred to as
“Technological Pedagogical Content Knowledge (TPACK)" in the literature (Pierson, 1999; Niess,
2005).

TPACK was created with the inclusion of technological content knowledge into Shulman'’s
model (Pedagogical Content Knowledge) (Cox, 2008). TPACK framework stresses the importance of
correlations, interactions and restrictions between content, pedagogy and technology while
introducing these notions as fundamentals of a good teacher development (Mishra and Kohler, 2006).
TPACK framework defines the interaction between the sense of technology, pedagogy and content
adopted by teachers in order to bring out an efficient teaching involving teaching technologies and
discipline (Harris, Mishra and Koehler, 2007). TPACK is shaped influencing from each component it is
in interaction with and their intersections. Components of TPACK are shown below (Figure 1).
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Figure 1: Technological Pedagogical Content Knowledge(TPACK) Model

TPACK model is based on three main knowledge domains namely technology, pedagogy and
content (Koehler and Mishra, 2005):
e Technology includes tools such as computers, internet, videos, interactive whiteboards, and
books.
e Pedagogy includes methods, strategies and processes involved in learning and teaching,
e Content includes the knowledge of the content to be taught.

Mishra and Koehler (2006) define the seven knowledge domains generated in line with the
intersections of three main knowledge domains as follows: Technological Knowledge (TK):
Technological knowledge involves educational tools such as whiteboards and computers and
advance technology. Pedagogical Knowledge (PK): Pedagogical knowledge involves the knowledge
about methods and techniques of learning and teaching with regards to detailed educational
purposes, values and goals. Content Knowledge (CK): It is the knowledge contemplated over and the
actual subject learned. Pedagogical Content Knowledge (PCK): It involves the knowledge of suitable
approaches to teach the content and how and which elements to plan in order to provide a good
education. Technological Content Knowledge (TCK): It is the knowledge of the interaction between
technology and content. Technological Pedagogical Knowledge (TPK): Knowledge about components,
use, and restrictions of several technologies used teaching and learning regulations. Technological
Pedagogical Content Knowledge (TPACK): It is the knowledge which requires the use of the concepts
involving technology applications and the comprehension of their presentations.

TPACK requires consideration of the knowledge with regards to several domains rather than
unidirectional. Therefore, teacher candidates need a well-developed knowledge base as stated by
Niess (2005). This issue, in other words, knowledge as the focus of individual learning, has been
stressed by many in the recent years. Innovations in technology and the knowledge accumulation in
content may be integrated with their development of technological knowledge in some disciplines.
Teachers need to have a comprehensive sense of TPACK in order to be ready for mathematics
teaching. Mathematics teachers need to contemplate about teaching with technology and how to
teach mathematical concepts using notions, concepts, hypotheses, and generalizations (Richardson,
2009). Therefore, an effective teaching environment can be created when the mathematical
knowledge teachers used in the teaching process and the technological knowledge used when
conveying this knowledge are addressed as a whole.
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Types of knowledge which is necessary to be found in teachers were first presented by Shulman and
his detailed researches. The common belief that accepts a mathematics teacher will be the best
person to teach mathematics if he/she is good at it (Begle, 1979, Gllden, 2009) has been changing
with Shulman’s pedagogical content knowledge (Shulman, 1986), a sub-component of content
knowledge (Cox, 2008) and definition of this type of knowledge as one of the seven knowledge
domains a teacher should possess. The conclusion reached was, teaching profession should involve
authentic knowledge domains just like engineering and medicine and these domains should involve
different features for each discipline as a result of Shulman’s and other researchers’ studies on
teaching knowledge (Ball, Hill and Bass, 2005; Ball, Lubienski and Mewborn, 2001; Shulman, 1986 and
Shulman, 1987). Teaching knowledge, with its overall meaning, is being attempted to be defined with
knowledge domains which teachers must possess as distinct from any other individual possessing
knowledge about the subject. One of the fundamental elements of the teaching knowledge defined
for mathematics teaching is the specialized mathematics content knowledge (Ball, Hill and Bass, 2005)
and it has been stressed that the mathematical knowledge possessed by teachers must involve a
structure both individual and profound (Ball and Bass, 2003; Ball, Lubienski and Mewborn, 2001; Hill,
Rowan and Ball, 2005; Even, 1993; Ponte and Chapman, 2006). In this contect, Ball, Thames and Phelps
(2008) have developed the theoretical framework of Mathematical Knowledge for Teaching
(MKT).Theoretical framework of Mathematical Knowledge for Teaching (MKT) allows for combined
evaluation of content knowledge and pedagogical knowledge within studies involving mathematics
teachers since 2008 while attempting to define the knowledge being used by teachers in the
mathematics teaching processes. Theoretical framework of MKT consists of two fundamental
categories namely Subject Matter Knowledge and Pedagogical Content Knowledge (Figure 2-Ball,
Thames, and Phelps, 2008, p. 403).
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Figure 2: The common representation of Mathematical Knowledge for Teaching (MKT)

Content Knowledge consists of two categories namely Common Content Knowledge and
Specialized Content Knowledge. Common Content Knowledge can be defined as the knowledge
needed to solve a mathematical problem properly. This knowledge involves the knowledge and skills
required in order to solve the questions given to students. It plays an important role in understanding,
planning and learning the mathematics course. Specialized Content Knowledge, on the other hand,
involves the knowledge and skills required by teaching mathematics. It includes tasks and
responsibilities required for teaching mathematics. Knowledge and skills required to be possessed
by teacher candidates in order to be able to teach mathematics courses are addressed in this context.
Thus, it allows us to reveal teacher candidates’ ideas about the solutions provided by students to the
questions delivered to the teacher candidates.
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Pedagogical Content Knowledge consists of two fundamental categories namely Knowledge of
Content and Students and Knowledge of Content and Teaching. Knowledge of Content and Students
focuses on the knowledge about mathematics and the student. Knowing the most commonly made
student mistakes and their frequency of occurrence are within the scope of Knowledge of Content
and Students. In this context, how candidates address solutions for different mathematics subjects,
student mistakes and if they were able to identify the reason behind these mistakes were investigated.
Knowledge of Content and Teaching focuses on identifying the suitable method and evaluating the
advantages and disadvantages of alternative methods in order to define the proper teaching method
to be used in teaching of a subject.

Purpose of this study:

Theoretical framework of MKT tries to define the professional knowledge which teachers
should possess in an effective teaching process. However, teachers also need to possess sufficient
technological knowledge related to their profession as a result of technological means commonly
used in educational environments. Use of technology concerning the domain has become important
along with the knowledge required for an efficient teaching process. Nevertheless, some criticism has
been directed at the model and its restrictions along with the increasing attention and popularity
TPACK attracts. Particularly, criticism made by Cox (2008), Graham (2011), Angeli and Valanides (2009)
is notable. The issues of the correlations of the structures within this framework, their interactions
and limitations were mentioned. In this context this study analyses the effects of pedagogical
knowledge (PK), content knowledge (CK)and technological knowledge (TK) on pedagogical content
knowledge (PCK), technological content knowledge (TCK) and technological pedagogical knowledge
(TPK)and the effects of PCK, TCK, and TPK on TPACK and the relationship between content knowledge
for teaching and technological pedagogical content knowledge of teacher candidates. The following
questions probed for this purpose:

1. Are pedagogical knowledge (PK) and Technological knowledge (TK) as components of
TPACK of mathematics teacher candidates predict technological pedagogical knowledge
component?

2. Are content knowledge (CK) and technological knowledge (TK) as components of TPACK
of mathematics teacher candidates predict technological content knowledge component?

3. Are pedagogical knowledge (PK) and content knowledge (CK) as components of TPACK of
mathematics teacher candidates predict pedagogical content knowledge component?

4. Are content, pedagogical and technological knowledge of mathematics teacher candidates
predict technological pedagogical content knowledge (TPACK) component?

5. Is there a correlation between MKT components of mathematics teacher candidates?

6. Is there a correlation between TPACK levels and MKT components of mathematics teacher
candidates?

7. Does MKT scores of mathematics teacher candidates predict their TPACK scores?

METHOD

This study uses non-empirical review method, one of the approaches used for quantitative research
(McMillan and Schumacher, 2010). A review is a research involving a larger sample when compared
to other studies in the literature which identifies the characteristic of participants such as their ideas,
interests, skills and behaviours about a subject or an event (Blytkozturk, Cakmak, Akgtin, Karadeniz
ve Demirel, 2010).

Data Collection Process and Participants

This study is conducted with the participation of elementary level mathematics teacher
candidates who are being trained in a University located in Turkey. The sample of this research
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involving 141 teacher candidates was identified using random sampling method. A personal
information form consisting of demographical questions such as the program and grade the teacher
candidates are attending, their gender and computer usage was delivered and “Technological
Pedagogical Content Knowledge (TPACK) Scale” was used in order to identify the TPACK level
participants use in mathematics courses. TPACK is a 5 point Likert scale which involves 47 items.
Which are technology knowledge; pedagogy knowledge; content knowledge; technological
pedagogy knowledge; technological content knowledge; pedagogical content knowledge; and
technological pedagogical content knowledge. Perception of basic concepts and procedures of
elementary level mathematics teachers, their usage of mathematical definitions and the way they are
communicated to the students, common mistakes made by students, misconceptions, and
determining solution methods and the way they evaluate different solution methods were analysed
using a multiple choice test. The test used in this study is the test developed as part of the Learning
Mathematics for Teaching (LMT) project launched in the University of Michigan and went through
the pilot study stage.

Research Instrument

In this study, a scale regarding mathematics teacher candidates’ perceptions in technological
pedagogical and content knowledge (TPACK) domains, originally developed by Sahin (2011), is
used.In the measurement tool, TPACK-Technological Pedagogical Content Knowledge (5 items; eg,
integrating course content with appropriate technology and teaching principles/methods...) and sub-
knowledge areas [TK-Technological knowledge (15 items; eg, solving a technical problem on the
computer...), PK-Pedagogical knowledge (6 items; eg, Evaluating student performance...), CK-Content
knowledge (6 items; eg, basic topics in field...), TPK Technological pedagogical knowledge (4 items;
eg, assessing the suitability the education-training of a new technology ...), TCK-Technological
content knowledge (4 items; eg, technologies for the field (computer applications)...) and PCK-
Pedagogical content knowledge (7 items; eg, being able to easily prepare a lesson plan that includes
classroom/in-school activities...) ] related there are 47 items in total.In the Survey of TPACK, higher
scores for each subscale indicate higher perceived acquaintance with the applications of the
knowledge base.

The Validity and the Reliability of the Survey

The validity and reliability studies of the subscales were conducted by Sahin (2011) using data
obtained from 348 pre-service teachers. According to the results of independent factor analyzes
related to TPACK and sub-knowledge areas, the factor loads of the items in the subscales were found
to be between 0.599 and 0.903. The total variance rates explained by the subscales were 51.87% for
TK-Technological knowledge; 69.09% for PK-Pedagogical knowledge; 59.3% for CK-Content
Knowledge; 74.48% for TPK-Technological pedagogical knowledge; 74.77% for TCK-Technological
content knowledge; 69.02% for PCK-pedagogical content knowledge and 76.1% for TPACK-
Technological Pedagogical Content Knowledge. In the development study of the instrument, the
Cronbach alpha reliability coefficients are found between 0.86 and 0.96 for the subscales of the survey
indicating that the instrument is a reliable measure. As a result of test-retest analyzes regarding the
reliability of the scales in terms of stability, positive, significant and high-level correlations were found
ranging between r= 0.77 and r= 0.86. The Cronbach Alpha internal consistency coefficients of the
subscales were a=0.93 for TK, a=0.90 for PK, a=0.86 for CK, a= 0.88 for TPK, a=0.88 for TCK, a=0.92
for PCK, and It was calculated as a =0.92 for TPACK. In this study, internal consistency alpha
coefficient was found to be 0.96 as a result of the application of data collection tool to the study
sample.

Data Analysis

Data collected from 141 teacher candidates were used in data analysis. TPACK scale scoring

noou noon

which involves a range of five answers (" don't know”, “I know a little about”, “I have average
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knowledge about”, “l have good knowledge about”, and “I have perfect knowledge about”) within a
range of 1 (I don't know) to 5 (I have perfect knowledge about) was computerized. Nevertheless, the
answers of the multiple choice test which aims to define teacher candidates’ content teaching
knowledge were coded as 0 (false) and 1 (true) and transferred into electronic environment. SPSS
15.0 software package was used in the analysis of the data obtained from TPACK and multiple choice
test. A normality test was conducted in order to define the test to be used before data analysis.
Frequency (%), independent t test, Pearson correlation coefficient and multiple regression techniques
were used in data analysis. Data was first tested in order to see if it corresponds to the assumptions
for the parametric analyses used. p=.01 and p=.05 significance levels were selected.

FINDINGS

Finding obtained from the data collected and scales used in order to measure content knowledge
with regards to mathematics teaching and TPACK of the elementary level mathematics teachers and
to investigate the correlation between these variables are presented in this chapter as per sub
problems. Analyses conducted are as follows:

1. Findings Related with the 1 Sub Problem

It was aimed to answer the question of “Are pedagogical knowledge (PK) and Technological
knowledge (TK) as components of TPACK of mathematics teacher candidates predict technological
pedagogical knowledge (TPK) component?” in the 15t sub problem. Multiple regression technique
was used in order to answer this question.

Table 1. Multiple Regression Analysis Results for Prediction of TPK

Model® R R? StdErr F T P

1 1272 ,529 1,087 77,502 0,581 0,000

2 dependent variable: Technological Pedagogical Knowledge (TPK) ®: predictor: Technological Knowledge (TK), Pedagogical Knowledge (PK)

There is a strong and significant correlation between technological pedagogical knowledge
and technological and pedagogical knowledge; R=0,727, R2=0,529, F=77,502. Technological and
pedagogical knowledge in combination predict technological pedagogical knowledge by .52.
Technological and pedagogical knowledge explains the 52% of the variance of technological
pedagogical knowledge. In addition, it is seen that pedagogical information contributed more to the
prediction of TPK.

2. Findings Related with the 2nd Sub Problem

It was aimed to answer the question of “"Are content knowledge (CK) and technological
knowledge (TK) as components of TPACK of mathematics teacher candidates predict technological
pedagogical knowledge (TCK) component?” in the 2nd sub problem. Multiple regression technique
was used in order to answer this question.

Table 2. Multiple Regression Analysis Results for Prediction of TCK

Model* R R? Std Err F T P

1 ,816° ,665 0,969 137,233 -2,921 0,000

2. dependent variable: Technological Pedagogical Knowledge (TCK) °: predictor: Technological Knowledge (TK), Content Knowledge (CK)

There is a strong and significant correlation between technological content knowledge and
technological and content knowledge; R=0,816, R2=0,665 F=137,233. Technological and content
knowledge in combination predict technological content knowledge by 0.66. Technological and
content knowledge explains the 66% of the variance of technological content knowledge. In addition,
it is seen that CK has played a more active role in predicting TCK.
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3. Findings Related with the 3rd Sub Problem

It was aimed to answer the question of “Are content knowledge (CK) and pedagogical
knowledge (PK) as components of TPACK of mathematics teacher candidates predict pedagogical
content knowledge (PCK) component?” in the 3rd sub problem. Multiple regression technique was
used in order to answer this question.

Table 3. Multiple Regression Analysis Results for Prediction of PCK

Model® R R? Std Err F T P

1 ,800° ,641 1,331 122,941 2,491 0,000

a b
: dependent variable: Pedagogical Content Knowledge (PCK) : predictor: Content Knowledge (CK), Pedagogical Knowledge (PK)

There is a strong and significant correlation between pedagogical content knowledge and
pedagogical and content knowledge; R=0,800, R2=0,641 F=122,941. Pedagogical and content
knowledge in combination predict pedagogical content knowledge by 0.64. Pedagogical and content
knowledge explains the 64% of the variance of pedagogical content knowledge. PK is found to be
more effective on predicting PCK.

4. Findings Related with the 4th Sub Problem<0}

It was aimed to answer the question of “Are pedagogical, content, and technological
knowledge of mathematics teacher candidates predict technological pedagogical content knowledge
(TPACK) component?” in the 4th sub problem. Multiple regression technique was used in order to
answer this question.

Table 4. Multiple Regression Analysis Results for Prediction of TPACK

Model® R R? Std.Err F T P

40

1 ,135? ,540 1,304 53,569 1,037 0,000

a: dependent variable: Technological Pedagogical Content Knowledge (TPCK) b: predictor: Content Knowledge (CK), Pedagogical Knowledge
(PK), Technological Knowledge (TK)

There is a strong and significant correlation between technological pedagogical content
knowledge and technological, pedagogical and content knowledge; R=0,735 R2=0,540 F=53,569.
Technological, content and pedagogical knowledge in combination predict technological
pedagogical content knowledge by 0.54. Pedagogical, technological and content knowledge explains
the 64% of the variance of technological pedagogical content knowledge. Additionally, PK's
contribution on TPACK was found to be the highest while TK's contribution was insignificant.

5. Findings Related with the 5th Sub Problem

It was aimed to answer the question of “Is there a correlation between MKT components of
mathematics teacher candidates?” in the 5th sub problem. Correlations between MKT components
of the teacher candidates participated in the research were investigated. The correlation values
obtained is shown in Table 5. When Table 5 is examined it is seen that the correlations between MKT
scale components are low.

Table 5. Correlation Values for the Relationship between MKT Components

1. 2. 3. 4.
SCK - ,092 -173° ,854**
KCS ,092 - ,040 496"
KCT -173* ,040 - 178**
MKT -,854** 496™ 178 -

*p<.05 *p<. 01 Specialised Content Knowledge (SCK), Knowledge of Content and Students (KCS), Knowledge of Content and
Teaching (KCT), Mathematical Knowledge for Teaching (MKT)
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Here, there is a significant and reverse correlation between SCK and KCT. Other correlations
are not statistically significant.

6. Findings Related with the 6th Sub Problem

It was aimed to answer the question of “Is there a correlation between TPACK levels and MKT
components of mathematics teacher candidates?” in the 6th sub problem. Correlations between
TPACK levels and MKT components of the teacher candidates participated in the research were
investigated. The correlation values obtained is shown in Table 6.

When Table 6 is examined it is seen that the intra-correlations of the sub-dimensions of the
TPACK scale are high. On the other hand, intra-correlations of the MKT components are generally
low. On the other hand, there is a reverse and statistically insignificant correlation between SCK, one
of the MKT components, and all sub dimensions of TPACK.

Table 6. Correlation Values for the Relationship between TPACK and MKT Components

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
1. TK - 387" 379 313" A59** D47+ ,356** -,087 ,076 ,045
2. CK ,387** - 617" 681" ,656™ 770" 629" -072 ,070 ,043
3.PK 379** 617" - 7517 ,696™ ,680™ ,685" -119 151 138
4. PCK 313** 618" 7517 - 738" 740" 734" -, 100 ,105 119
5.TPK A59** ,656™ ,696™ 738" - 755" ,690” -, 146 ,053 104
6.TCK 547** ,770™ ,680™ ,740™ ,755™ - ,659” -077 ,099 071
7. TPACK 356** ,629™ ,685™ 734" ,690™ 659" - -127 122 ,081
8. SCK -,087 -072 =119 -,100 -146 -077 -127 - ,092 -173"
9. KCs 076 ,070 151 ,105 ,053 ,099 122 ,092 - ,040
10. KCT 045 138 ,043 119 104 071 ,081 -173" ,040 -

*'p<.05 **p<.01 Technological Knowledge (TK), Content Knowledge (CK), Pedagogical Knowledge (PK), Pedagogical Content
Knowledge (PCK), Technological Pedagogical Knowledge (TPK), Technological Content Knowledge (TCK), Technological Pedagogical Content
Knowledge(TPACK), Specialised Content Knowledge (SCK), Knowledge of Content and Students (KCS), Knowledge of Content and Teaching
(KCT).

7. Findings Related with the 7th Sub Problem

It was aimed to answer the question of “Does MKT scores of mathematics teacher candidates
predict their TPACK scores?” in the 7th sub problem. Multiple regression technique was used in order
to answer this question.<0}

Table 7. Multiple Regression Analysis Results for Prediction of TPACK Scores

Model® R R? Std. Err F T P
1 ,0312 ,001 ,843 ,130 -,361 719

a: dependent variable: Technological Pedagogical Content Knowledge (TPACK) total b: predictor: Mathematical Knowledge for Teaching
(MKT) total

It is seen that there is no significant correlation between the total TPACK and MKT scores of
the mathematics teacher candidates; R=0.031, R2= 0,001, F=0,130. Thus, it can be said that scores
obtained from MKT scale do not contribute to the prediction of scores obtained from TPACK scale.

DISCUSSION AND CONCLUSION

Effective integration of technology into teaching-learning environment is gaining importance
increasingly in order to allow children to develop life skills required in the 215t century such as
perceptive and permanent learning, entrepreneurship, creativeness and impressive communication
(Aydin ve Soyer, 2020). In this context, education system is needed to be shaped according to a basic
conception and then to be updated according to new advancements. At this point, basics of
education should be reconfigured starting from the institutions training teachers and they need to
be open to changes and developments. As a result of this study, a significant and reverse correlation
was detected between specialised content knowledge (SCK) and knowledge of content and teaching
(KCT). It is clear that content knowledge alone is not enough for teacher candidates to conduct an
effective teaching and the misconceptions and difficulties that students have must be known in
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parallel with the theoretical framework of MKT. However, another aspect of the education process
which can be important today is the need to integrate technology into the teaching practice
(Oldknow, 2006). This study proved that MKT scores of the mathematics teacher candidates alone
are insufficient to predict TPACK scores obtained. The reason behind this finding may be the lack of
a strong technological knowledge defined among MKT components. In the light of these findings, it
can be said that a teacher who possess professional technological knowledge and strong MKT can
conduct an effective teaching process. One of Today's desired teacher features can be achieved if
professional technology usage is integrated with the studies conducted in order to develop
pedagogical knowledge as part of the Teacher training programs. Thus, an effect in the desired
direction in MKT components and teaching knowledge would be possible. Because, a teacher who
knows how to facilitate learning using technology would also be aware of effective teaching methods
related with his/her field. The existence of technology will not make sense without well-equipped
teachers who will successfully apply technology in their classrooms (Cakiroglu ve Cetinkaya-Aydin,
2019).

Another important finding of this study is that the predictions made in TPK, TCK, PCK, and
TPACK domains which were obtained from the interaction of basic domains (PK, TK, CK) were also
complying with the theoretical structure. These are provided by the strong and statistically significant
correlation between the components which is identified with multiple regression analyses. Similar
findings are available in the study conducted by Chai, Koh and Tsai (2010) and this study has defined
PK as the most effective component. Our study also identified PK as the most effective component
of TPACK. Therefore, it can be said that the order of importance in TPACK model must be PK, CK and
TK as PK showed the highest effect on predicting TPACK in all cases while TK showed the lowest
effect. In this context, it will be fair to say that a study involving teachers’ TPACK development should
not focus on a single domain yet must stress the development of both technology knowledge and
content and pedagogy knowledge simultaneously.

Another important finding of this study is that the low level of correlation found between MKT
components. This finding can be interpreted as ‘a teacher possessing a strong content knowledge
would not possess the knowledge about students and teaching methods'. In other words, it cannot
be said that a teacher who is specialized in one component would master mathematical knowledge
for teaching fully.

Therefore, it is critical to readdress how to structure the mathematics training of the teacher
candidates (MKT), Special Teaching Methods they are taught, Classroom Experience and content,
duration and setting of Teaching Practice lessons with regards to TPACK. The first thing to do in a
faculty of educational sciences is to provide with the necessary infrastructure with specific and general
technologies in mind. It is known that faculties of educational sciences have important issues with
regards to PCK (Kaya, 2010; Kilic, 2011). Therefore, instructors must synthesize curriculum of the
course in question, subjects and concepts students find hard to learn, modern learning strategies and
methods, and student oriented evaluation approaches and tools and possess the knowledge
necessary for integrating technology with MKTs and PCK simultaneously and be role models for
teacher candidates by applying this knowledge in the classroom.

REFERENCES

Akkog, H., Ozmantar, F. ve Bingolbali, E. (2008). Matematik Ogretmen AdaylarinaTeknolojik Pedagojik Alan
Bilgisi Kazandirma Amacl bir Program Gelistirme, 107K531 no’luTUBITAK Projesi, 1. dénem gelisme
raporu.

Angeli, C, and Valanides, N. (2009). Epistemological and methodological issues for the conceptualization,
development, and assessment of ICT-TPCK: Advances in technological pedagogical content knowledge
(TPCK). Computers and Education, 52 (1), 154-168

Artigue, M. (2002). Learning mathematics in a CAS environment: Thegenesis of a reflection about

6 a0y CN
£7 2\
] ®
=

—_—

42


https://www.e-ijpa.com/index.php/pedandragoji/index

Ly
od e.{t
)
®

7

)

a=

instrumentation and the dialectics between technical and conceptual work. International Journal of
Computersfor Mathematical Learning, 7(3), 245-274.

Aydin, M. ve Soyer, I. (2020). Teknoloji okuryazarligi ve fen 6gretimi. Artun, Aydin-Glinbatar ve Giinbatar (Ed.)
Fen dgretiminde teknoloji egilimleri. Ankara: Pegem Akademi.

Ball, D., and Bass, H. (2003). Interweaving Content andPedagogy in Teachingand Learning toTeach: Knowing
and Using Mathematics. In J. Boaler (ed.) Multiple Perspectives on Mathematics Teaching and Learning,
Wesport, CT: Ablex.

Ball, D. L. Lubienski, S., andMewborn, D. (2001). Research on teachingmathematics: Theunsolved problem of
teachers’ mathematicalknowledge. In V. Richardson (Ed.), Handbook of research on teaching (4th ed.).
New York: Macmillan.

Ball, D. L. Hill, H. H., and Bass, H. (2005). Knowing mathematics for teaching: Who knows mathematics well
enough to teach third grade, and how can we decide? American Educator, pp. 14-46.

Ball, D. L, Thames, M. H., and Phelps, G. (2008). Content knowledge for teaching: What makes it special?
Journal of Teacher Education, 59(5), 389-407.

Begle, E. G. (1979). Critical Variables in Mathematics Education. Washington, DC: The Mathematics Association
of Amerika and The National Council of Teachers of Mathematics.

Biytikoztirk, S., Cakmak, E., K., Akgiin, O., E., Karadeniz, S. ve Demirel, F. (2010). Bilimsel arastirma yéntemleri.
Ankara: Pegem Yayinlari.

Cakiroglu, J. ve Cetinkaya-Aydin, G. (2019). Fen bilimleri 6gretiminde teknoloji kullanimi. Akglindiz, D. (Ed.),
Fen ve matematik egitiminde teknolojik yaklasimlar. (57-73). Ankara: Ani yayincilik.

Celikten, M., Sanal, M. ve Yeni, Y. (2005). Ogretmenlikmeslegi ve Ozellikleri. Sosyal Bilimler Enstitiisi Dergisi,
19(2), 207-237.

Chai, C. S., Koh, J. H. L, and Tsai, C. C. (2010). Facilitating preservice teachers' development of technological,
pedagogical, and content knowledge (TPACK). Journal of Educational Technology & Society, 13(4), 63-
73.

Cox, S. (2008). A Conceptual Analysis of Technological Pedagogical Content Knowledg. Unpublished
Dissertation. Bringham Young University, Provo, UT.

Dursun, S. ve Dede, Y. (2004). Ogrencilerin matematikte basarisini etkileyen faktérler: matematik
ogretmenlerinin gorisleri bakimindan. Gazi Egitim Fakiiltesi Dergisi, 24(2), 217-230.

Dursun, S. ve Peker, M. (2003). ikdgretim altinci sinif égrencilerinin matematik dersinde karsilastiklari sorunlar.
Cumbhuriyet Universitesi Sosyal BilimlerDergisi, 27(1), 135-142.

Ersoy, Y. (2003). Teknoloji Destekli Matematik Egitimi-I: Gelismeler, Politikalar ve Stratejiler. ilkdgretim-online.
2(1), 18-27.

Even, R. (1993). Subject Matter Knowledge andPedagogical Content Knowledge; Prospective Secondary
Teachers and the Function Concept. Journal for Research in Mathematics Education. 24 (2), 94-116.

Graham, C. R. (2011). Theoretical considerations for understanding technological pedagogical content
knowledge (TPACK). Computers & Education, 57, 1953-1960.

Gllden, D. (2009). Matematik 6gretmen adaylarinin limit ve siireklilik kavramlarwina iliskin pedagojik alan
bilgilerinin degerlendirilmesi (Yiksek lisans tezi). Marmara Universitesi Egitim Bilimleri Enstitiisd,
istanbul.

Harris, J.B.,Mishra, P., andKoehler, M.J. (2007). Teachers’ Technological Pedagogical Content Knowledge:
Curriculum-basedTechnology Integration Reframed. Paperpresented at the 2007 Annual Meeting of the
American Educational Research Association, Chicago.

Hill, H. C., Rowan, B., and Ball, D. L. (2005). Effects of teachers’ mathematical knowledge for teaching on
student achievement. American educational research journal, 42(2), 371-406.

Kaya, Z. (2010). Fen ve teknoloji 6gretmen adaylarinin fotosentez ve hiicresel solunum konusundaki teknolojide

pedagojik alan bilgisinin (TPAB) arastirdmast. Yayimlanmamis yiiksek lisans tezi, Firat Universitesi, Elazig.

Kilig, A. (2011). Fen ve teknoloji 6gretmen adaylarinin elektrik akimt konusundaki teknolojik pedagojik alan
bilgilerinin ve sinif ici uygulamalarinin arastiridmast. Yayimlanmamis yiiksek lisans tezi, Firat Universitesi,
Elazig.

3 *0e 0.
£7 %)
@ )

= =

=/

43


https://www.e-ijpa.com/index.php/pedandragoji/index

E-International Journal of Pedandragogy (E-IJPA) P8 2" o)
Vol: 2, No:1, ss. 33-47, Year: 2022 A

E %
5o

3

Koehler, M.J. and Mishra, P. (2005). What happens when teachers designed ucational technology? The
development of technological pedagogical content knowledge. Journal of Educational Computing
Research, 32(2), 131-152.

Kutluca, T. ve Birgin, O. (2007). Dogru denklemi konusunda gelistirilen bilgisayar destekli 6gretim materyali
hakkinda matematik 6gretmeni adaylarinin gérislerinin degerlendirilmesi. Gazi Egitim FakdltesiDergisi,
Cilt 27, 81-97.

Lai, J. W., and Bower, M. (2019). How is the use of technology in education evaluated? A systematic review.
Computers & Education, 133, 27-42.

McMillan, J. H,andSchumacher, S. (2010). Research in education: Evidence-basedinquiry(7th ed.). Boston:
Pearson.

MEB (Milli Egitim Bakanhgi) (2017). Matematik dersi 6gretim programi (ilkokul ve ortaokul 1, 2, 3, 4, 5, 6, 7 ve 8.
siniflar). http://mufredat.meb.gov.tr (Erisim Tarihi: 28 Temmuz 2017).

Mishra, P. and Koehler, M.J. (2006). Technological Pedagogical Content Knowledge: A Framework forTeacher
Knowledge. Teachers College Record, 108(6),1017-1054.

NCTM (National Council of Teachers of Mathematics) (2000). Principles and Standards for School Mathematics.
Reston, Va. NCTM.

Niess, M. L. (2005) Preparing teachers to teach science and mathematics with technology: Developing a
technology pedagogical content knowledge. Teaching and Teacher Education, 21, 509-523.

Oldknow, A. (2006). Let'sGetthe Show on the Road! MathematicTeaching Incorporating Micromath, 196, 16-21.

Ozdemir, A. S., ve Tabuk, M. (2004). Matematik dersinde bilgisayar destekli gretimin 6grenci basari ve
tutumlarina etkisi. Abant izzet Baysal Universitesi Egitim Fakiiltesi Dergisi, 3 (5), 142-152.

Pierson, M. (1999). Technology practice as a function of pedagogical expertise. (Doctoral dissertation, Arizona
State University). Retrieved from UMI Dissertation Service, 9924200.

Ponte, J. P. and Chapman, O. (2006). Mathematics Teachers’ Knowledge and Practices. In Gutierrez and Boero
(Eds.), Handbook of Research on the Psychology of Mathematics Education: Past, Present and Future.
Sense Publishers: pp. 461-494

Richardson, S. (2009). Mathematics teachers’ development, exploration, and advancement of technological
pedagogical content knowledge in the teaching and learning of algebra. Contemporary Issues in
Technology and Teacher Education, 9(2), 117-130.

Shulman, L.S. (1986).Paradigms and research programs in thestudy of teaching: A contemporary perspective. In
M.C. Wittrock (Ed.), Handbook of research on teaching(3rd Ed.). NewYork: Macmillan.

Shulman, L. S. (1987). Knowledge and teaching: Foundations of thenew reform. Harvard Educational Review, 57,
122.

Sahin, i. (2011). Development of survey of technological pedagogical and content knowledge (tpack). TOJET-
The Turkish Online Journal of Educational Technology,10(1), 97-105.

Sumuer, E., and Yildinm, S. (2018). Ogretim Teknolojisinin Tarihsel Gelisimi. In A. A. Kurt (Ed.), Og“ret[m
Teknolojilerinin Temelleri (pp. 17-42). Ankara: Nobel Akademik Yayincilik.

Yigit, N. ve Akdeniz, A. R. (2003). Fizik Ogretiminde Bilgisayar Destekli Etkinliklerin Ogrenci Kazanimlari Uzerine
Etkisi: Elektrik Devreleri Ornegi. Gazi Egitim Fakdiltesi Dergisi, 23(3), 99-113.

T E-Uluslararasi Pedandragoji Dergisi (E-UPAD)
R Cilt: 2, Sayi: 2, ss. 33-47, Yil: 2022
———

44


https://www.e-ijpa.com/index.php/pedandragoji/index

E-International Journal of Pedandragogy (E-IJPA)
Vol: 2, No:1, ss. 33-47, Year: 2022

Matematik Ogretmen Adaylarinin Teknolojik Pedagojik Alan Bilgileri ile Ogretime Yénelik

Alan Bilgileri Arasindaki iliskilerin incelenmesi

Dr.Feriha Hande idil Prof. Dr. Serkan Narli
Milli EGitim Bakanhdi izmir-Tiirkiye Dokuz Eyliil Universitesi - Tiirkiye
ORCID: 0000-0002-6205-7278 ORCID: 0000-0001-8629-8722
deuhande@gmail.com serkan.narli@deu.edu.tr

Ozet

Bu arastirmanin amacy, ilkégretim matematik dgretmen adaylarinin teknolojik
pedagojik alan bilgileri (TPAB) ile égretmek icin matematik bilgileri (OMB)
arasindaki iliskiyi incelemektir. Arastirmada nicel arastirma ydntemlerinden biri
olan deneysel olmayan tarama ydntemi kullandmustir. Calisma, ilkégretim
matematik dgretmenligi programinda dgrenim gdren 141 égretmen adayinin
katiimu ile gerceklestirilmistir. Arastirmann verileri lic grup halindedir. Bunlar;
6grencilerinTPABpuanlar, coktan secmeli test puanlart ve demografik
ézellikleridir. Veriler TPABOlcegi ve Michigan Universitesinde yiiriitiilen Ogretim
icin Matematik Ogrenme Projesi kapsaminda gelistirilmis ve pilot calismalart
yapumis coktan se¢meli test kullaniarak elde edilmistir. Arastirmanin sonuclart
incelendiginde, OMB bilesenleri arasindaki iliskinin diisiik TPAB bilesenlerinin
kendi icindeki iliskilerinin ise yiiksek oldugu gértlmdiistiir. Bir égretmenin etkili
égretim siirecini gerceklestirebilmesi icin OMB bilesenlerine bir arada sahip
olmast gerektigi calismanin en 6nemli bulgularindandir ve kuramsal yapuy
desteklemektedir. OMB kuramsal cercevesi dogrultusunda, bir 6gretmenin iyi bir
ogretici olabilmesi icin alan bilgisinin tek bastna yeterli olmadigt gérilmiistiir.
Ayrica, temel bilgi alanlarinin (Pedagojik bilgi, teknolojik bilgi ve alan bilgisi)
etkilesimiyle ortaya cikan teknolojik pedagojik bilgi, teknolojik alan bilgisi,
pedagojik alan bilgisi ve TPABbilgi alanlarinin yordanmasinda en yiiksek etkiyi
pedagojik bilginin en dusiik etkiyi de teknolojik bilginin yaptigt gériilmiistiir.
Sonuc olarak, OMB ile TPAB puanlart arasindaki iliskinin istatiksel olarak anlaml
olmadigt sonucuna ulasimustir.

Anahtar Kelimeler: Teknolojik pedagojik alan bilgisi, Ogretime yénelik alan
bilgisi, Ogretmen adaylar, Matematik.
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Genisletilmis Ozet

Problem: Odretmek icin Matematik Bilgisi (OMB) kuramsal cercevesi matematik égretmenlerinin
égretim siireclerinde kullandiklart bilgileri tantmlamaya calismaktadir. OMB ile yapilan c¢alismalarda
alan bilgisi ve pedagojik alan bilgisinin birlikte degerlendirilmesi vegelistirilmesi amaclanmaktadir. Son
ydlarda égretmenlerin etkili bir dgretim siireci icin gerekli alan bilgilerinin yant sira alana ydnelik
teknoloji kullantmt da 6nemli hale gelmistir. Gittikce yayginlasan teknoloji kullanumiyla beraber
ogretmenlerin alana yénelik teknoloji bilgilerinin de yeterli olmast gerekmektedir. Matematik
ogretmenleri alan ve teknoloji bilgilerini birarada kullanarak, matematiksel kavramlarin nasl
Ogretilebilecegi tizerinde distinmelidir (Richardson, 2009).  Dolayisiyla, dgretmenlerin égretim
stireglerinde kullandiklart matematiksel bilgileriyle bunlart aktarirken faydalandiklart teknolojik bilgi
bir biitiin olarak ele alinirsa etkili bir 6gretim ortamt olusturulabilir. Bu baglamda calismada, pedagojik
bilgi (PB), alan bilgisi (AB) ve teknolojik bilgi (TB)bilesenlerinin pedagojik alan bilgisi (PAB), teknolojik
alan bilgisi (TAB) ve teknolojik pedagojik bilgi(TPB) bilesenlerineetkileri ile teknolojik pedagojik alan
bilgileri (TPAB)iizerindeki etkileridegerlendirilmistir. Ayrica, égretmen adaylarinin dgretime ydnelik
alan bilgileriyle TPAB arasindaki iligkiler incelenmistir.

Yontem: Arastirmada nicel arastirma yaklasimlarindan biri olan deneysel olmayan tarama yéntemi
kullandmustir (McMillan ve Schumacher, 2010). Arastirma Tiirkiye'de bulunan bir lniversitenin egitim
fakiiltesinde 6grenim géren ilkdgretim matematik dgretmen adaylart ile gerceklestirilmistir. Toplam
141 égretmen adayt ile yiiriitilen arastirmada, Orneklem basit seckisiz drnekleme yodntemi ile
belirlenmistir. Arastirmada égrenim gériilen lisans programy, cinsiyet, sinif ve bilgisayar kullanimt ile
ilgili demografik bilgileri iceren sorulardan olusan kisisel bilgi formu ve 6gretmen adaylarinin
matematik dersinde teknolojik pedagojik alan bilgi diizeyini belirlemek icin "TPAB Olcegi”
kullandmustir. ilkégretim matematik 6gretmen adaylarinin temel kavram ve islemlere yénelik
anlayslari, matematiksel tanimlarint kullanislart ve bunlart égrencilere sunuslari, 6grencilerin yaygin
hatalarini, kavram yanigilarint ve ¢éziim ydntemlerini belirleyisleri ve degisik ¢éziim ydntemlerini
degerlendirme sekilleri coktan se¢meli bir test yardimuyla incelenmistir. Bu ¢alismada kullanian test,
Michigan Universitesi'nde yiiriitilen Ogretmek Icin Matematik Odgrenme Projesi kapsaminda
gelistirilmis ve pilot ¢calismalart yapimustir. TPAB 6lceginden ve ¢oktan se¢meli testten elde edilen
verilerin analizleri icin SPSS 15.0 paket programt kullandmustur.

Bulgular: Calisma sonucunda, uzmanlik alan bilgisi (UAB) ile alan ve égretme bilgisi (AOtB)arasinda
anlamlt ve ters ydnde bir iliski bulunmustur. Buradan 6gretmen adaylarinin etkili bir dgretim
gergeklestirebilmesi icin alan bilgisinin tek basina yeterli olmadigi, cesitli 6gretim ydntemleri ve
ogrencilerin hangi noktalarda kavram yanugilarina, zorluklarina sahip olduklarint bilmesi gerektigi
séylenebilir. Bu sonu¢c OMB kuramsal cercevesi ile aynt dogrultudadir. Calismada ayrica matematik
égretmen adaylarinin OMBpuanlarinin tek basina TPAB élceginden alinan puanlart yordamada yetersiz
kaldigi sonucuna ulagimistr. OMB bilesenleri icerisinde alana déniik giiclii bir teknolojik bilginin
belirtilmemis olmast séz konusu sonucun elde edilmesinde etkili olmustur. Buradan hareketle, alana
yonelik teknolojik bilgi ve giicliic OMB'ne sahip olan bir 6gretmenin etkili égrenim siireclerini
gerceklestirebilecegi soylenebilir. Ayrica ¢alisma sonucunda, 6gretmen adaylarinin TPAB'lerine ait
temel bilgi alanlarinin (PB, TB, AB) etkilesimiyle ortaya ¢tkan TPB, TAB, PAB ve TPAB bilgi alanlarinin
yordanmast amactyla gerceklestirilen ¢coklu regresyon analizleri neticesinde gliclii ve istatistiksel olarak
anlamli iliskiler bulunmustur.

Oneriler: Egitim fakiiltelerinde 6Gretmen adaylarinin matematik editimi hakkinda detayli bilgiler
edindikleri Ozel Ogretim Yéntemleri, Okul Deneyimi ve Ogretmenlik Uygulamast derslerinin kapsam,
stire ve Ogretiminin;, TPAB bakimindandegerlendirilmesi olduk¢a énemlidir. Bu sebeple, egitim
fakiiltelerinde alan derslerinin 6gretiminde kullaniabilecek genel teknolojiler hakkinda gerekli alt yapt
calismalarinin tamamlanmast gerekmektedir. Ayrica, PAB kavramt bakimindan da cesitli problemlerin
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oldugu bilinmektedir (Kaya, 2010; Kilig, 2011). Dolayisiyla 6gretmen adaylarinin, matematik dgretim
programy, 6grencilerin zorlandiklart ve kavram yandgidarinin oldugu konular, cagdas dgrenme
stratejileri ve yéntemlerihakkinda donanimli olmalart gerekmektedir. Ogretmen adaylart ayrica, ders
kazanimlarina uygun olarak matematik dgretim siirecine teknoloji entegrasyonunun nasul yapumast
gerektigi hakkinda da yeterli olmalidirlar. Bu baglamda, dgretim elemanlarinin séz konusu bilgiler
agisindan yeterli olmalart ve bu yeterlilikleri derslerinde sergileyerek 6gretmen adaylarina model
olmalart énem arz etmektedir.
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