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From the Editor
Dear JCER reader,

We are excited and happy to publish the first issue of 2021 (April Volume 9, Issue 17). We will
be with our readers in the same excitement in each of our future issues. In the present issue, there are

20 research articles and 1 review article. Nine of these studies are in English as whole articles.

Our authors present in this issue are composed of researchers working in different
universities and institutions. These are alphabetically; Amasya University, Ankara University, Bahgesehir
Cyprus University, Bartin University, Baskent University, Burdur Mehmet Akif Ersoy Unmiwersity, Cyprus
Science University, Canakkale Onsekiz Mart University, Cankaya University, "Dicle University, Giresun
University, Istanbul Bilgi University, Okan University, Ordu Univérsity, Sakarya University, Siirt
University, Sivas Cumhuriyet University, Trabzon University, University of Nebraska, \Usak University.

Besides, there are also teachers working in the Ministry of National Education.

Many thanks to the authors who have shared their studies with‘us as well as to the referees
who have made contributions with their valuabledideas:,We ‘would like to thank Prof.Dr. S.Sadi
Seferoglu, Prof.Dr. Orhan Karamustafaoglu, Prof.Dr. Giilay, Ekici, “Assoc.Prof.Dr. Gokhan Daghan,
Assoc.Prof.Dr. Ozcan Ozyurt, Assoc.Prof.Dr. Ozkan Sapsaglam, Assoc.Brof.Dr. Burcin Gokkurt, and Assist.
Prof.Dr. Volkan Mutlu who are the editors of Volume 9 Issue 17.

We look forward to seeing yoit in‘the next issue of the Journal of Computer and Education
Research (JCER) in 2021.

Yours Sincerely,

( Editor-in-Chief
Assoc.Prof.Dr. Tamer KUTLUC
jcer.editor.in.chief@gmail.com
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There is a diversity in the teachers’ digital capabilities of online
education skills and many research related this for decades. According
to the literature review teachers were being discriminated based on
numerous gaps. This paper seeks to assess the existence of gaps of
teachers’ online education skills in the four axes: access, age, gender,
and language. A research was carried out through an online
questionnaire and the results of technology-based online education
skills; web-based online education skills, and administrative online
education skills were analysed statistically. There was a significant
digital convergence among the teachers surveyed, which is important
for their ability to deliver effective online courses. To bridge these gaps
in the educational world of teachers, in-service training plans should be
made, collaboratively with the online education experts and technology
experts. This research study has some significant results compared to
the studies delivered in the last decade.
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Introduction

Online education become a subject of educational experts since the invention of the

biggest network Internet. Day by day, the importance, the effectiveness and the easiness in e-

tools become clearer and the need for the teachers having the necessary e-teaching ability

and skills increases. Online education can be synchronous, asynchronous or blended. There

are many studies in the literature

compare blended and asynchronous distance education

(Tuncay, 2010; Yalman & Kutluca, 2013) and many who more concerned the quality of the

education other than the type of the education (Kayak & Kir, 2015; Youssef & Ragni, 2008).

We know that the success of an Online Education associated with the following words in one

way or another: wants, capabilities, necessities, lacks, gaps, expectations, motivations, deficiencies,

requirements, prerequisites, qualifications and essentials.


https://orcid.org/0000-0001-5791-3562

Tuncay

Gaps in Online Education

Educational research is very important for both developed and developing countries
and societies, and it is the basis for development in all educational fields, as it keeps
educational institutions away from arbitrary actions that may happen to be right in some
cases but wrong in others (Elsayed & Abdelkader, 2019). The more that we research the more
that we find Gaps in Online Education and the more that we work for finding solutions to it.
There are lots of information about gaps between teachers, students, online course designers
in the literature and many researchers seek ways to narrow these gaps in the Online
education for years (Arslan, Kutluca & Ozpmar, 2011; Brown, 2016; Coban, 2020; Gunga &
Ricketts, 2007; Uzunboylu &Tuncay, 2010).

Its known that there are gaps in Online Education for decades in terms of teachers
online teaching skills, in terms of students’ online learning capacities, in terms of online
technical availabilities and opportunities. With respect to these factors, earlier studies
(Ahmed, 2007; Bhanji, 2008; Clarke et al, 2008) cited that the most-accepted gaps are Internet
gaps, age gaps, digital gaps, knowledge gaps, access gaps, economic gaps, and performance
gaps. Also, Hargittai (2003), Piskurich (2003), Papastergiou & Solomonidou (2005) and
Uzunboylu &Tuncay(2010) studied the existence of access gaps and discussed being able to
access Online Course Sources. Besides of all the gap researchers and the existent problems in
Online Education, many researchers found using different approaches toward teaching and
learning, both pedagogical and organizational can help achieve positive outcomes and
narrow the gap (Uzunboylu &Tuncay, 2010).

Online Education Skills of Teachers

Literature consist lots of findings where teachers try to improve their own training
needs. Most respondents use informal means of professional development to improve e-
learning expertise and most of them rate current programs poor or fair (European Centre for
Development of Vocational Training, 2001; survey with 446 participants). What Similarly,
Uzunboylu and Sor (2008) found the primary school teachers had e-learning training needs
and had gaps between their peers. As a result of the findings of pre-service teachers

graduate from teacher education programs without having enough digital competence skills,
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teacher training programs started (Durak, Saritepeci & Cakir, 2016; Gill, Dalgarno, &
Carlson, 2015; Gudmundsdottir & Hatlevik, 2018).

Digital competence training, pre-service teachers have improved in using information
searching strategies, accessing information, evaluating the validity and reliability of
information, organizing and storing information (Cebi & Reisoglu, 2019). Digital competence
trainings improved preservice teachers’ skills of searching for information on the web
(Ramirez-Montoya, Mena, & Rodriguez-Arroyo, 2017). The purpose of this study is to find
out if there is any gap of teachers between their Online Education skills. We are residing in a
planet where technology is contemporary in our life routines. Online Learning is one of the
vastest revolutions in individuals' lifespans. They give mobility and excitement to its users
that these modern technological devices become most significant part of many people’s lives.
From online banking to watch the news on TV, we are confronting the progressions and
affects that convey to our lives. Schools couldn't stay out of these online progressions and a
wide range of classrooms had been altered, giving its place to virtual classrooms, from
special spaces for the perusing of scholarly messages being delivered via social media
platforms to sight and sound spaces, where the utilization of data and correspondence
innovation had accomplished incredible significance in Online learning.

Purpose of the Study

The purpose of this study is to find out if there is any gap of teachers between their
web-based online education skills, technology-based education skills and administrative-
based online education skills in the four axes: Access, Age, Gender and Language.

Method

Problem and Research Pattern

Teachers having online education skills is essential for an effective online course.
What is more, their skills may differ on the technology based, web-based and administrative
based issues. There may also be access difference, age difference, gender difference and
language difference among online education skills.

Some offline application as well as online learning applications white boards has
found to have positive effects both on learning and quality of teaching and there are some

researchers who claim Project-Web Learning Approach may be very effective in online

Year 2021 Volume 9 Issue 17 1-15
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education (Elsayed & Abdelkader, 2019). Not only the usability but its applicability and
effectiveness has been subject of many research papers for years and it will still continue to
be one of the most popular subjects in the education, especially after the Covid-19 Pandemic
days.

In this research scan pattern from the quantitative research methods and literature
review was used. Frankel, Wallen & Hyun, (2012) identified the scan pattern as the research
which are practiced on all population or a group of samples which were taken from the
population, with the aim of making generalizations for the population in the selected
samples which have so many similarities.

Population

500 questionnaires (250 online and 250 paper) were distributed; there was a
remarkably high response rate to the questionnaires (%98), and 490 response was gained.
The population of the research consists of all the 490 (246 female and 244 Male) teachers from
12 different schools in North Cyprus.

Instrument

The questionnaire which was developed for finding E-Learning Training Needs of
Teachers by Tuncay and Uzunboylu (2010) is improved and is rewritten to examine the
Online Education skills of teachers. For the adopted questionnaire, to evaluate the items in
the questionnaire, online expert’s evaluation (n = 5) was wanted. Experts group from online
education technologist evaluated the data gathering scale both individually and
collaboratively. Under the suggestions of the online education experts, necessary corrections
were done to the draft form of the questionnaire. Hence, the content validity was maintained
by the help of the experts and necessary corrections was made to the questionnaire. The total
questionnaire was composed of 32 items, where teachers were asked to choose the suitable
scales for themselves, in each item of the questionnaire. The scales were arranged as: Needs
to be improved, basic, good, very good and excellent. After having taken the experts
suggestions; the questionnaire was divided into 3 factors: Technology based online
education skills (r=0.97), web- based online education skills (r=0.97), and administrative
online education skills (r=0.97) similarly to the questionnaire of Tuncay and Uzunboylu

(2010), this questionnaire is found to have even higher correlation coefficients: “How would
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you describe your skill of preparing slide shows by using multimedia presentation software
(ex. Microsoft PowerPoint) via your Smartphones/Laptops?”; “How would you describe
your skill of joining to the online discussion groups?”; “How would you describe your skill
of using e-course management systems?”; “How would you describe your ability of joining
to the online tutorials?”.

Process of Data Collection

Process of data collection took place between February 2019 and April 2019. It was in
2-fold: 1. Schools were visited, and paper questionnaires were distributed. 2. Online
questionnaires were distributed to teachers from their Social Media accounts, mostly from
Messenger and WhatsApp. Distribution of paper questionnaires was not an easy job; lots of
travelling and explanation was needed and reminding calls were necessary, some schools
were visited 3 times: one for distributing questionnaires and others were for collecting them.
Messenger and WhatsApp messages were easier, but they also had their challenges like
messages were sent to the teachers in the friendship. People at social media network was also
helpful sharing the messages by sending them to teacher groups. Teachers were also
reminding each other to fill the questionnaire. Feedback about the meanings of the
questionnaire items and confirmation about their personal data will not be used was given
when needed. Teachers mark their own skills or knowledge as excellent, very good, good,
basic and needs to be improved.

Data Analysis

Descriptive statistics, frequencies and graphics were used to analyse and to report the
data gained from the questionnaire. For data analysis, IBM SPSS Statistics 25 was used. The
mean values of the online questionnaire item scores are interpreted as: Values from 1.00 to
2.99 reveals that there is “online education training need” and the values from 3.00 to 5.00
reveals that there is “online education training is not need”. The mean and standard deviation
of the questionnaire items, which were arranged in three factors, was found by IBM SPSS
Statistics 25 and the subjects which online education training should be delivered and the
subjects in whom delivering online education training was not necessary are listed. In this
paper, the questionnaire items are arranged according to the online facilities required: usage

and preparation. Usage facilities arethe online education facilities that
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require skills/knowledge of using an e-learning tools (for example, usage of some physical
tools like Headphones and usage of Clouding system). The preparation facilities are the
facilities maintains, in whom teacher’s preparation of online education tool themselves (for
example, preparation of a web-based online course).

Technology-based online education skills questionnaire items consist of usage of the
vocational e-learning equipment’s, preparation of vocational presentations using various, e-
course materials, usage USB (Universal Serial Bus) memory, preparation of course materials
by using a word processor, preparation of course materials by using a spreadsheet,
preparation of course materials by using a multimedia presentation software, preparation of
an live video-conference, effective usage of an operating system, recording a distant course,
usage of e-books and usage of smart educational tools (ex. Screen Recorder, Screen
Clipping). Web-based online education skills; usage of E-TV, usage of E-Radio, surfing
through Internet, receiving and sending e-mail, joining to online discussion groups, online
video conferencing, joining to online tutorials, buying educational equipment over internet,
sharing resources from a network, preparation of a web-based course, delivering
synchronous, asynchronous or blended, e-learning courses, joining to vocational e-certificate
programs, preparation of e-exercises, consulting e-help. Administrative online education
skills consist of selection and preparation of vocational, e-course materials, preparation of
collaborative e-courses, arrangement of an e-meeting, managing multiple e-learning
activities at a time, usage of course management systems, usage of school management

systems and usage of e-software tools for preparing online e-quizzes (ex. Google Tests).

Findings and Discussion

The results and discussions will be explained in five sub-sections. In the first section,
descriptive studies of questionnaire items will be given, Access Difference among Online
Education Skills, Age Difference among Online Education Skills, Gender Difference among
Online Education Skills and Language Difference among Online Education Skills.

Descriptive Statistics of Questionnaire Items

Table 1 contains Descriptive statistics of Questionnaire Items: Technology-based
online education skills items, Web-based online education skills items and Administrative

online education skills items. Values from 1.00 to 2.99 reveals that there is “online education

Year 2021 Volume 9 Issue 17 1-15 n
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training need” and the values from 3.00 to 5.00 reveals that there is “online education training is
not need” .

“Preparation of online presentations” (M=2.84, SD=0.56), “Preparation of online course

materials by using a spreadsheet” (M=2.00, SD=0.85), “Preparation of online course materials by
using presentation software” (M=2.84, SD=0.56) and “Preparation of online presentations”
(M=2.84, SD=0.56) and “Usage of online tools” (M=2.84, SD=0.56).
The only Online Education Training need from Web-based online education skills is “Joining
to online-certificate programs” (M=1.95, SD=1.21). It was interesting to find out that teachers do
not have Online Education Training Needs in most of the Technology-based Online
Educational Skills except “Preparation of online-exercises” (M= 1.95, SD=1.21) and “Usage of
Online Tools” (M= 2.84, SD=0.56).

In the research study delivered by with respect to these factors, earlier studies (Acar,
2020; Ahmed, 2007; Anderson, et.al, 2007; Bhanji, 2008; Clarke et al, 2008; Uzunboylu &
Tuncay 2010; Gregory, et.al, 2010; Goldhaber, et. al, 2019,). Teachers are the key personnel in
the integration of computers in instructional situations and in the adoption of all other
innovations in schools (Uzunboylu &Tuncay, 2010). Uzunboylu & Tuncay (2010) found a
significant digital divergence observed among the teachers surveyed, which would
adversely affect their ability to prepare students for the knowledge society.

Table 1. Descriptive statistics of questionnaire items

Item . Standard
Measured Subject Mean o
Number Deviation
1 Usage of online learning devices 3.16 0.60
4 Preparation of online presentations 2.84 0.56
5 Usage of a e-tools like USB memory 3.82 0.62
‘ Preparation of online course materials by using e- 3.07 0.56
learning tools
5 Preparation of online course materials by using a 2.00 0.85
spreadsheet
g Technology- Preparation of online course materials by using a 2.84 0.56
based multimedia presentation software
9 online Recording a Videoconference 2.84 0.56
10 education Usage of an operating system 3.84 0.61
skills
18 Preparation of an online course
2.00 0.85
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23 Usage of online tools 2.84 0.56
32 Usage of Learning Management Systems 3.27 0.75
Usage of E-TV 3.16 0.60
Usage of E-Radio 3.05 0.69
11 Surfing through Internet 3.07 0.56
12 Receiving and sending e-mail 3.16 0.60
13 Joining to online discussion groups 3.07 0.56
14 Web-based Online video conferencing 3.35 0.76
15 online Joining to online tutorials 3.85 0.68
16 education  Buying educational equipment over internet 3.82 0.62
17 skills Sharing resources from a network 3.84 0.70
19 Preparation of a web-based course 3.35 0.76
0 Delivering synchronous, asynchronous, or blended 3.16 0.60
e-learning courses
25 Joining to online-certificate programs 3.12 0.85
26 Preparation of online exercises 1.95 1.21
27 Consulting Online-help 3.86 0.67
21 Selection and preparation of online-course 253 0.76
materials
22 Preparation of collaborative online-courses 234 0.64
24 Administra Arrangement of a videoconference 2.62 0.52
28 tive online Managing multiple online-learning activities at a time 284056
education
29 skills Usage of online course management systems 2.00 0.85
30 Usage of school management systems 3.16 0.60
Usage of e-software tools for preparing online e-
31 194 0.53

quizzes.

Usage of school management systems (M= 2.00, SD=0.85) and Usage of e-software

tools for preparing online e-quizzes (M= 1.94, SD=0.53) are administrative-based online

learning education skills of teachers online training needs.

Access Difference among Online Education Skills

Differences of the statistics between teachers who have limited access (n=269) and

unlimited access (n=221) to sources affects their Web-Based and Technology-Based and

Administrative-Based skills. Limited Web-Based Skills (M=3.56) were higher than unlimited

Web-Based Skills (M=3.52); Limited Technological-Based Skills (M=2.54) were higher than

unlimited Technological-Based Skills (M=2.52); Limited

Administrative-Based Skills

(M=2.55) were higher than unlimited Administrative-Based Skills (M=2.56). However
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Independent t-test results show that this difference is not statistically meaningful. There is
not any Access Gaps between Online Education Skills of Teachers. This result is
contradicting with the research study delivered by Uzunboylu and Tuncay (2010), in 2009, a
decade before.

Table 2. Differences between limited and unlimited skills

Std.

Std. Error

Access N Mean Deviation Mean
Limited 269 3.56 0.50 0.03
Web-Based Unlimited 221 3.52 0.50 0.03
Limited 269 2.54 0.50 0.03
Technology-Based Unlimited 221 2,52 0.50 0.03
Limited 269 255 0.50 0.03
Administrative-Based -, (o o4 01 256 0.50 0.03

These statistics shows that the limited and unlimited access does not make an
important difference in teachers’” web-based, technology based and administrative based
skills. Teachers who want to learn, like students can find a way to learn things. Difficulties
does not make things impossible in education. Always there is a way to achieving goals
when there is enough motivation for it. There is not any Age Gaps between Online
Education Skills of Teachers. This result is also contradicting with the research study
delivered by Uzunboylu and Tuncay (2010), in 2009, a decade before.

Age Difference among Online Education Skills

Web-based, Technology-based, and Administrative-based skills of Teachers above 30
and below 30 are shown in the Table 4. We can see in the Table 3 that teachers do not have
Web-based training needs, it may be because of the widespread of Smartphone technology
and Internet, teachers are used to using Web-based tools (M>2.99). On the other hand, we
can see that Technology-based and Administrative-based skills of teachers below 30 and

above 30 (M<2.99).

Journal of Computer and Education Research

Year 2021 Volume 9 Issue 17 1-15 -



Tuncay

Table 3. Online education skills and age

Std.

Age N Mean Deviation  Std. Error Mean

Web-Based Below 248 3.57 0.50 0.03
30
Above 242 3.52 0.50 0.03
30

Technology-Based Below 248 2.56 0.50 0.03
30
Above 242 2.51 0.50 0.03
30

Administrative-Based Below 248 2.58 0.49 0.03
30
Above 242 2.53 0.50 0.03
30

There were 242 teachers who were below 248 and Table 4 shows that the online
education skills of teachers. Although there were differences between two groups, statistical
analysis of Independent t-test shows that results for older (above 30) and younger (below
30) teacher groups shows that there were not significant differences between their web
based, technology based, administrative based online education skills. There is not Age gap
between Online Education Skills of Teachers. This result is also contradicting with the
research study delivered by Uzunboylu and Tuncay (2010), in 2009, a decade before.

Gender Difference among Online Education Skills

The means of the female (n=246) and male(n=244) Web-based, technology based, and
administrative based skills are shown in Table 4. Values from 1.00 to 2.99 reveals that there
is “online education training need” and the values from 3.00 to 5.00 reveals that there is “online
education training is not need” .

Table 4. Gender difference among online education skills

Gender N Mean SD Std. Error Mean
Web-Based Female 246 3.52 0.50 0.03
Male 244 3.57 0.50 0.03
Technology-Based Female 246 2,51 0.50 0.03
Male 244 2.56 0.50 0.03
Administrative-Based Female 246 247 0.50 0.03
Male 244 2.64 0.50 0.03
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According to Table 4 and Table 5, the descriptive statistics and the Independent t-test
between female teachers (M=2.47, S.D.=0.5) and male teachers (M=2.64, S.D.=0.5) shows that
there is a significant difference between “Administrative Based” Skills of teachers and males
were more confident with their skills. This result is similar to the research study delivered by
Uzunboylu and Tuncay (2010), in 2009, a decade before.

Table 5. Independent t-test gender difference

t df Sig. (2-tailed)
Web-Based -1.00 488 0.32
Technology-Based -1.18 488 0.24
Administrative-Based 3.76 488 0.00

Language Differences among Online Education Skills

There were 249 Bilingual Teachers and 241 Monolingual Teachers who have attained
to this research study. Web based application skills of Bilingual teachers (N=249, M=3.51)
were lower than Monolingual teachers (N=241, M=3.58); Technology based application skills
of Bilingual teachers (N=249, M=2.50) were lower than Technology based application skills of
Monolingual teachers (N=241, M=2.57) and Administrative based application skills of
Bilingual Teachers (N=249, M=2.48) were lower than Monolingual teachers Administrative

based application skills (N=241, M=2.63).

Table 6. Difference of highs school and monolingual teachers

Std. Std. Error
Teachers N Mean Deviation Mean
Web-Based Bilingual Teacher 249 3.51 0.50 0.03
Monolingual Teacher 241 3.58 0.50 0.03
Technology-Based Bilingual Teacher 249 2.50 0.50 0.03
Monolingual Teacher 241 2.57 0.50 0.03
Administrative-Based Bilingual Teacher 249 2.48 0.50 0.03
Monolingual Teacher 241 2.63 0.49 0.03

Table 6 shows there were not significant differences between Web Based and

Technology Based Online education needs. However, there were significant differences
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between Bilingual teachers and Monolingual teachers Administrative based learning skills.

Table 6 shows technology Web Based Administrative Online Education Skills of teachers.

Table 7. Independent t-test results of bilingual and monolingual teachers

t Df  Sig. (2-tailed)
Web-Based -1.48 488 0.14
Technology-Based -1.66 488 0.1
Administrative-Based 3.26 488 0.01

Discussion, Conclusion and Recommendation

The aim of this study was to find Online Education Skills of teachers in the four axes:
Access, Age, Gender and Language. Key point of online education is teachers; the more
skilled that the teachers are the more successful are the distance educations. Teachers have
evaluated their own skills in the online questionnaire and values from 1.00 to 2.99
interpreted as there is “online education training need” and the values from 3.00 to 5.00
interpreted that there is “online education training is not need”. There is not any Age Gaps,
Access Gaps between Online Education Skills of Teachers. There were not significant
differences between their web based, technology based, administrative based online
education skills of teachers. This result is also contradicting with the research study
delivered by Uzunboylu and Tuncay (2010), in 2009, a decade before. However, there were
significant differences between Bilingual teachers and Monolingual teachers Administrative
based learning skills and also Female teachers and male teachers (p<0.05). Moreover, it was
interesting to find that teachers don’t have training need of Web-Based Skills; but they have
training need of Administrative-based Skills and Technology-based needs. In conclusion, it is
found that the first 2 gaps of teachers’ training needs were bridged in 10 years. This research
study was about four axes of gaps and as a result of statistical analysis 2 gaps of teachers
training needs, language and gender, is found to exist in 2020.

On the other hand, this research study is limited with 490 teachers who have accepted
to participate in the research by solving online questionnaire. In parallel to current study to
bridge the bilingual and gender gap between Administrative-based skills of teachers, it is

recommended to deliver Second Language (Preferably English, due to its being commonly
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used language in online courses) in-service trainings for online education administration.
Further studies will be delivering a research study to parents for supporting parental online

guidance to their children.
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An education away from the game should not be considered for
children, whose world is a game. Educational games are therefore the
basic tool for effective education. In this study, it is aimed to teach the
properties and effect of the magnet with a game developed by the
researchers and called “Pushed-Pulled” related to elementary school
4th grade science course subject used by classroom teachers. The case
science pattern was used in this qualitative research. The working
group consists of 9 classroom teachers who teach 4th grade in 2019-
2020 academic year. Semi-structured interview method is preferred as a
data collection tool. For data analysis, code was extracted, and content
analysis was done with the help of MAXQDA program. As a result of
the research, it was concluded that educational games should be used
and seen that they are useful. “Pushed-Pulled” game is functional and
feasible.
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temel aractir. Bu calismada smif 6gretmenlerinin egitsel oyunlara ve
ilkokul 4. sinif fen bilimleri dersi miknatisin &zellikleri ve etkisi
konusunun dgretimine yonelik olarak gelistirilen Itti-Cekti isimli oyuna
yonelik goriislerini belirlemek hedeflenmistir. Nitel yontemle yapilan
bu arastirmada olgu bilim deseni kullanilmistir. Calisma grubu 2019-
2020 egitim oOgretim yilinda 4. smuflarin dersini yiiriiten 9 smif
Ogretmeninden olusmaktadir. Veri toplama araci olarak yar1
yapilandirilmis miilakat yontemi tercih edilmistir. Veri analizi igin
MAXQDA programi yardimiyla kodlar ¢ikarilarak igerik analizi
yapilmigtir. Arastirma sonucunda egitsel oyunlarin kullanilmasi
gerektigi ve faydali oldugu; Itti-Cekti oyununun islevsel ve
uygulanabilir oldugu sonucuna ulagilmisgtir.
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Introduction

Game is an activity that exists in every period of life. Especially in childhood, game is
defined as the most effective language in terms of getting to know the environment,
adapting to the environment, and expressing oneself (Girgin & Glirsimsek, 2005). Playing
games is a basic need for children. Games that reveal children's perspectives on the world
are also activities that help their improvement. There are various definitions for the game in
the literature. Kale’s (1997) made "the fact that children meet the norms of real life,
understand life and develop their creativity." definition is one of them. The child develops
the world he/she is in and learns the skills he/she needs in daily life. Since children use all
their perceptions, including cognitive, affective and psychomotor, while playing games, its
contribution to the development of the child is an indisputable fact (Karamustafaoglu &
Yurtyapan, 2016). Game is an important need for children in primary and secondary school
periods, which are called school age, and failure to meet this need will cause problems
(Karamustafaoglu & Kaya, 2013). Therefore, combining the game with teaching will make
teaching activities effective and enjoyable.

The aim of this study is to determine the views of the classroom teachers who have
conducted classes at the 4th grade regarding the designed game named “Pushed-Pulled”. In
this context, answers were sought for the questions of “What are the opinions of classroom
teachers about educational games?” and “What are their thoughts about the designed

educational game named Pushed-Pulled?”.
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Method

In this study, it was aimed to examine the views of classroom teachers in-depth about
educational games and the designed game named Pushed-Pulled. Therefore,
phenomenology research method, which is one of the qualitative research methods, was
used.

The designed game is for the 4" grade Science lesson Force Effects / Physical Events
unit. The research was carried out with the participation of 9 classroom teachers who teach at
the 4t grade level. Interview was used in the study. As a data collection tool in the study, a
semi-structured interview form consisting of 8 open-ended questions was used to determine
the opinions and thoughts of classroom teachers about educational games and the game
named “Push-Pull”. The data obtained through interviews were analyzed with the help of
MAXQDA 20 qualitative data analysis program. Content analysis method was used in the

analysis process.

Results

Within the scope of the study, an educational game named Pushed-Pulled was
designed and the views of classroom teachers about this game and educational games were
examined. In this context, the data obtained from semi-structured interviews with teachers
were addressed in relation to research questions.

“What are the views of classroom teachers about educational games?” When their
answers to the questions asked in the interviews were coded, 4 main codes emerged. These;
The views on educational games are the use of educational games in science teaching, the
thoughts on the effectiveness of teaching with games, and the thoughts on the appropriate
level of education for which educational games are appropriate.

“How do the classroom teachers use educational games in teaching?” To find an
answer to the question, classroom teachers were asked to make a self-assessment of
educational games. The codes created because of the participants' views for this purpose
were collected under 4 main codes. These are the situations of teachers using the teaching
method with games, whether they have designed games before, if they wanted to design a
game, and whether they would share their ideas about what subject they would design and

whether they would share the games they designed.
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“What are the views of the classroom teachers about the game Pushed-Pulled?”
When the teachers' views on the question were examined, most of the participants stated that
the game was understandable. In addition, the teachers stated that the game was beneficial
in various ways, met the student acquisitions and was suitable for the level of the students in
the target audience.

“How are the classroom teachers' views on the effectiveness of the game called
Pushed-Pulled?” As an answer to the question, the participants stated that the game is
effective in gaining skills. It is thought to be effective as it contains toys that children will
love, enables them to learn by having fun, is suitable for teaching, creates a competitive

environment where students can love and motivate, and requires interaction with the group.

Discussion and Conclusion

In the study, it was concluded that the attitude of classroom teachers towards
educational games was positive, it was found useful by classroom teachers, it should be
preferred frequently for concretization especially in science lesson, and it should be used in
all levels of education. This result is similar to other studies in the literature
(Karamustafaoglu & Kaya, 2013; Onen, Demir & Sahin, 2012; Tural, 2005). In addition, it was
concluded that teachers frequently preferred the teaching method with gamification, and
those who did not prefer it because they have lack of time. There are studies with similar
results in the literature (Karamustafaoglu & Aksoy, 2020). In addition, teachers mostly prefer
educational games for subject teaching.

The results obtained for the game designed are the game is successful and effective,
the narration is clear, it fully meets the student acquisitions, and it is suitable for the level of
the students. It was concluded that the designed game would be beneficial in teaching the
subject of the effects of the magnet and would provide permanent and concrete learning

through learning by having fun.
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Giris

Diinya tizerinde iilkeler ve toplumlar siirekli degismekte ve gelismektedir. Bu gelisim
ve degisimin sonucu olarak yeni bilgiler ortaya ¢ikmaktadir. Bilgi diinyasinda stiregelen bu
kiimiilatif artis bilgiyi 6grenme ve 6gretme noktasinda da yenilikleri gerekli kilmaktadir.
Gilniimiiz toplumlarinda egitimin amaci bilgi 6gretmek olmaktan cikip; bilgiyi iireten,
problem c¢ozebilen, yiiksek iletisim becerilerine sahip, grup calismasma elverisli bireyler
yetistirmek olmustur. Egitime yiiklenen bu misyonlarin yerine getirilmesi de ancak 6grenme
sorumlulugunun bireyde oldugu Ogrenme ortamlarinda miimkiin olmaktadir (Yildiz,
Simsek & Aras, 2017).

Hazir olan bilgiyi almak yerine 6grenme sorumlulugunun 6grencide olmas1 gereken
derslerden biri olan fen bilimleri dersi, 6grenciler tarafindan kalic1 ve anlamli bir sekilde
ogrenilmesi zor bir¢ok soyut konu ve kavramdan olugsmaktadir (Coskun, Akarsu & Kariper,
2012). Bu durum ogrencilerde fen bilimleri dersine karsi olumsuz bir tutum gelismesine
sebep olmaktadir (Sontay, Anar, & Karamustafaoglu, 2019). Ortaya c¢ikan bu olumsuz
durumun oniine gegebilmek igin de 6grenci 6gretim siireci icerisinde aktif olarak kendine
yer bulmalidir. Ogrenciyi aktif bir sekilde siirece dahil edecek en etkili yollardan biri
egitimde oyunlara yer vermektir (Akandere, 2013).

Oyun, yasamin her doneminde var olan bir etkinliktir. Cocuklar i¢in oyun oynamak,
temel bir ihtiyactir. Cocuklarin diinyaya bakis agilarini ortaya ¢ikaran oyunlar ayni zamanda
onlarin gelisimine de yardimci olan etkinliklerdir. Ozellikle cocukluk yillarinda oyun,
gevreyi tanima, ¢evreye uyum saglama ve kendini ifade edebilme noktasinda en etkili dil
olarak tanimlanmaktadir (Arslan, 2017; Aslan, Turgut & Karakus-Yilmaz, 2019; Girgin &
Girsimsek, 2005). Literatiirde oyun igin yapilmis gesitli tanumlar vardir. Kalenin (1997)
yapmis oldugu “cocuklarin, gercek hayatin normlar1 ile tamstil, yasami anlayip
yaraticihigimi  gelistirdigi olgudur.” tanimi bunlardan biridir. Cocuk icinde bulundugu
diinyayr oyunla gelistirir, gilinliik yasamda ihtiya¢ duydugu yetileri oyunda Ogrenir.
Cocuklar oyun oynarken bilissel, duyussal ve psikomotor olmak iizere tiim algilarmi
kullandiklar1 i¢in ¢ocugun gelisimine katkisi tartismasiz bir gergektir (Karamustafaoglu &
Yurtyapan, 2016). Oyun okul ¢ag1 olarak adlandirilan ilkokul ve ortaokul dénemlerindeki
cocuklar icin 6nemli bir ihtiyactir ve bu ihtiyacin giderilmemesi sorunlara neden olacaktir
(Karamustafaoglu & Kaya, 2013). Bu nedenle oyunun o6gretim ile birlestirilmesi 6gretim

faaliyetlerini etkili ve eglenceli hale getirecektir.
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Amacgh ve etkili bir 6grenmenin saglanabilmesi i¢in motive olmusluk hali oldukga
onemlidir (Hanbaba, 2011). Kiigiikahmet'e (2001) gore, 6grenim faaliyeti olarak kullanilan
oyun, motivasyon igin temel bir kaynaktir (akt. Hanbaba, 2011). Bu nedenle oyun gergek bir
egitim 0gretim aracidir. Cocukluk yillarinda oyunla kazanilan bilgiler daha kalic1 olmaktadir
(Arslan, 2017; Aslan, Turgut, Karakus-Yilmaz, 2019). Oyunun Ogretime dahil edilmesi,
ogrencileri arastirma ve problem ¢ozmeye yoOneltmekte ve isbirligi ile ¢alisma imkani
vermektedir (Bayirtepe & Tiiziin, 2007).

flkokul cagindaki cocugu oyundan uzak tutmak, sinufta saatlerce hareketleri
kisitlanmis sekilde oturmasini beklemek yanhistir. Cocuklar1 oyundan uzak tutmak yerine,
oyunu egitimin bir pargasi haline getirmeye ¢alismak daha akilca olanidir. Egitim siirecinde
oyunun islevi anlik eglenceler olmaktan ziyade aktif ¢alismalar ve Ogreticilik olmalidir.
Ogrenci oyun igerisinde hedeflenen etkinlikleri yerine getirirken ayn1 zamanda egitimin
hedeflerini de yerine getirmis olur. Boylece oyun icerisinde gizil 6grenme gerceklesir.

Fen bilimleri dersi, 6grenciler tarafindan kavranmasi oldukga gii¢ olan soyut konu ve
kavramlar1 barindirmasi nedeniyle Ogrencilerin fen dersine karsi olumsuz tutum
gelistirmelerine ve dersten uzaklasmalarina neden olmaktadir (Karamustafaoglu, Pazar &
Karamustafaoglu, 2018). Bu nedenle ogretmenler, Ogrencilere konuyu ezberletecek
uygulamalar yerine, 0grencileri siirecte aktif hale getirecek, yaparak yasayarak ve kesfederek
ogrenmelerini saglayacak uygulamalari tercih etmelidir (Apaydin & Kandemir, 2017; Elgiin
& Kaya, 2015). Egitsel oyunlar, kuramsal 6grenme ile 6grenilenleri uygulama arasinda bag
kurarak, ogrenilmesi gii¢c olan soyut kavramlar1 somutlastirmaktadir. Boylece dgrencilerin
siirece aktif olarak katildiklar1 bir 6grenme ortami olusturmakla birlikte yeni bilgi 6grenme
siireci eglenme ile desteklenmis olur (Karamustafaoglu & Aksoy, 2020).

Ilgili alan yazin incelendiginde, 8grencilerin fen kavramlarinda (Aydogan, Giines &
Gilgigek, 2003; Erdem, Yilmaz, Atav & Giiciim, 2004; Yagbasan & Giilgigek, 2003) ve daha
ozel diistintildiigtinde miknatis konusunda (Ceken & Es, 2012; Demirci & Cirkinoglu, 2004)
kavram vyanilgillarma sahip olduklar1 ve Ogrenme giicliigli ¢ektikleri goriilmiistiir.
Ogrencilerin miknatis konusunu kavram yanilgisi olusmadan dgrenebilmeleri igin onlarin
aktif bir sekilde 6grenme siirecine eglenerek katilmalarmi saglayacak bir oyun gelistirmenin
faydali olacag diistintilmiistiir.

Bu ¢alismanin amacy; 4. siif diizeyinde ders yiiriiten sinif 6gretmenlerinin tasarlanan

“Itti-Cekti” isimli oyuna y&nelik goriislerini belirlemektir. Bu kapsamda “sinuf 6gretmenleri
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egitsel oyunlari nasil degerlendirmektedir’ ve ‘tasarlanan “Itti-Cekti” isimli egitsel oyun
hakkinda diisiinceleri nasildir?” sorularina cevap aranmaktadir. Belirlenen amag
dogrultusunda, asagidaki arastirma problemlerine cevap aranmustir. Sinif 6gretmenlerinin;

1. Egitsel oyunlar hakkinda goriisleri nelerdir?

2. Ogretimde egitsel oyunlar1 kullanim durumlari nasildir?

3. “Itti-Cekti” oyunu hakkindaki goriisleri nasildir?

4. “Itti-Cekti” isimli oyunun islevselligine yonelik diisiinceleri nasildir?

Yontem

Arastirmamin Modeli

Bu arastirmada nitel arastirma yontemlerinden biri olan olgu bilim arastirma yontemi
kullanilmistir. Olgu bilim ¢alismalarinda, bir olguya yonelik sahsi diisiinceler belirlenir ve
yorumlanir (Yildirrm & Simsek, 2011). Bu calismada egitsel oyunlar ve tasarlanan Itti Cekti
isimli oyun hakkinda smnif Ogretmenlerinin goriisleri alinarak, goriisleri derinlemesine
incelemek hedeflenmistir. Bu gerekceye dayanarak ¢alismanin olgu bilim arastirma yontemi
ile ytirtitiilmesine karar verilmistir.

Arastirma kapsaminda Oncelikle belirlenen ilgili sinif diizeyi ve konu igerigi dikkate
alinarak hazirliklara baslanmistir. Bu baglamda miknatis ve miknatisin kutuplar: konusunda
ogrencilerin ne gibi kavram yanilgilarma sahip oldugu ve Ogrenme gilicliigti cektigi
arastirllmigtir (Barrow, 2000; Laeli, Gunarhadi & Muzzazinah, 2020). Daha sonra konu hedef
kitlede yer alan Ogrencilerin gelisim Ozellikleri, dikkatlerini ¢ekebilecek ogeler ve konu
icerigi goz Oniinde bulundurularak irdelenmistir. Daha sonra Ogrencilerin yas grubuna
uygun enerji fazlaligi kurami kapsaminda bir oyun taslag: hazirlanmigtir. Hazirlanan taslak
oyun, fizik egitimi alaninda uzman bir 6gretim {iyesi, yedi sinf 6gretmeni ve iki fen bilimleri
Ogretmeni tarafindan gorsel, kazamim, kurallar vb. Ozellikleri bakimindan incelenip
degerlendirilmistir. Alinan degerlendirme ve geri bildirimler sonucu, oyun tasarimi
tamamlanmis ve oyuna son hali verilmistir (Ek-1). Tasarlanan oyun 4. smnif Fen Bilimleri
dersi Kuvvetin Etkileri/Fiziksel Olaylar iinitesine yoneliktir. Oyuna ait kazanum bilgileri

Tablo 1’de verilmistir.

Year 2021 Volume 9 Issue 17 16-38

Journal of Computer and Education Research



Ertugrul & Karamustafaoglu

Tablo 1. Etkinlikle ilgili kazanimlar

Sinif Unite/Konu Alan1 Adi  Konu / Kavramlar Kazanimlar

F.4.3.2.1. Miknatis1
tanur ve kutuplar

Kuvvetin oldugunu kesfeder.
4 Etkileri/Fiziksel Miknatis, Miknatisin F.4.3.2.2. Miknatisin
Kutuplar e .
Olaylar etki ettigi maddeleri
deney yaparak
kesfeder.

Calisma Grubu

Aragtirma, 4. sinuf diizeyinde ders ytiriitmiis ve yiiriitmekte olan sinif 6gretmenleri
arasindan kolay ulasilabilir ve goniillii olma esasina dayali olarak belirlenen 9 simf
O0gretmeninin katilimiyla gergeklestirilmistir. Katiimcilara ait demografik bilgiler Tablo 2’de
verilmistir.

Tablo 2. Arastirmaya katilan 6gretmenlerin demografik 6zellikleri

Katilimca Ogretmen Cinsiyet Gorev Yeri Yas Mesleki Deneyim  Mevcut Sinifi
Katilimc Ogretmen 1 (KOr) K Gaziantep 28 5 4
Katilima Ogretmen 2 (KO2) K Samsun 27 3 4
Katilima Ogretmen 3 (KOs) K Yozgat 35 13 4
Katilimer Ogretmen 4 (KOs) K Mus 28 4 4
Katilimc Ogretmen 5 (KOs) E Yozgat 41 17 4
Katilimer Ogretmen 6 (KOe) K Mus 28 4 4
Katilimc Ogretmen 7 (KOv) E Mus 27 5 4
Katilimc Ogretmen 8 (KOs) K Samsun 26 3 4
Katilimcr Ogretmen 9 (KOv) E Yozgat 35 14 4

Aragtirmaya katilan tiim siuf gretmenlerine Tablo 2'de goriildiigii gibi KOs, KO>
seklinde kodlar verilmistir. Katilmcilarin tamamu aktif olarak smif 6gretmenligi yapmaya
devam etmekte olup; Yozgat, Samsun, Mus, Gaziantep gibi Tiirkiye'nin gesitli illerinde gorev
yapmaktadirlar. Katilimc1 6gretmenlerin tamami 2019-2020 egitim 6gretim yilinda 4. smif
diizeyinde ders ytiriitmektedirler. Calismaya katilan 6gretmenlerin yas ortalamasi 29 olup 3
ile 17 y1l arasinda degisen mesleki deneyime sahiptir.

Veri Toplama Teknikleri

Calismada verileri toplama yontemi olarak goriisme (miilakat) yontemi
kullanilmistir. Goriisme, belirlenen amaca yonelik bilgiler elde etmeyi saglayacak sorular

yardimiyla elde edilen veriler arasinda karsilastirma imkanmi tanir (Cansiz-Aktas, 2019).
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Aragtirmada veri toplama araci olarak, sinif 6gretmenlerinin egitsel oyunlar ve ‘Itti Cekti’
isimli oyuna yonelik goriis ve diistincelerini belirlemeye yonelik 8 agik uglu sorudan olusan
yart yapilandirilmis goriisme formu (Ek-2) kullanilmistir. Goriismeler Whatsapp isimli
goriisme uygulamas: {izerinden Ogretmenler ile yapilan canli goriismeler ile
gerceklestirilmistir. Gortismelerde oncelikle oyun tasarimi goriismeci tarafindan goriisiilen
ogretmenlere aktarilmis ve 0gretmenlerden tasarimin titizlikle incelenmesi istenmistir. Daha
sonra oyuna ait detaylar katihmc1 6gretmenlere anlatilmis, bu arada, 6gretmenlerin oyuna
yonelik bazi sorular1 cevaplandirilarak anlasilmayan noktalar giderilmistir. Tasarlanan
oyunun anlatimmin ardindan oyun iizerine hazirlanan yari-yapilandirilmis sorular
ogretmenlere yoneltilerek goriismeler gerceklestirilmistir. Bu goriismelerin her biri ortalama
20 dakika stirmiistiir.

Verilerin Coziimlenmesi ve Yorumlanmast

Gortismeler yoluyla ulagilan veriler, MAXQDA 20 nitel veri analizi programi
yardimiyla ¢Ozlimlenmistir. CoOziimleme siirecinde igerik analizi yOnteminden
yararlanilmigtir. Igerik analizi, baz1 kurallar gercevesinde yapilan kodlamalarla benzer
verileri bazi1 kategoriler cevresinde toplamay1 ve boyle 6zetlemeyi amaclayan sistematik bir
tekniktir (Biiytikoztiirk vd., 2015).

Kodlama islemi igin Oncelikle yapilan goriismeler incelenmis, elde edilen veriler
aragstirmanin alt problemlerine yonelik olarak MAXQDA 20 nitel veri analizi programi
tizerinde kodlanmustir. Ulasilan kodlar, alan egitiminde uzman iki 6gretim tiyesi tarafindan
birbirlerinden bagimsiz olarak benzerliklerine gore kategorilendirilmis ve kod agaclari
olusturulmustur. Kodlamalar arasindaki birden fazla tekrar edilen ifadeler i¢in uyum
ylizdesi %88 olarak hesaplanmistir. Patton (1990), arastirmac ¢esitlemesinin verilerin analizi
siirecinde kullanilmasinin arastirma sonuglarinin gegerligi ve giivenirligi acisindan 6nem
tasidigin belirtmektedir. Islem sonucunda ortaya ¢ikan kodlar ve bu kodlara iliskin katilimci
goriisleri, calismanin bulgular kisminda program araciligiyla elde edilen gorseller ile birlikte

sunulmustur.
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Bulgular
Calisma kapsaminda Itti Cekti isimli bir egitsel oyun tasarlanmis ve siuf
ogretmenlerinin bu oyuna ve egitsel oyunlara yonelik goriisleri incelenmistir. Bu kapsamda
ogretmenlerle yapilan yari yapilandirilmis goriismelerden elde edilen veriler arastirma
sorularina yonelik olarak ele almmustir. Her bir arastirma sorusuna yonelik olarak elde

edilen veriler, kod agaci olarak sunulmus ve sonrasinda birebir alintilar olarak verilmistir.

Simif 63retmenlerinin eitsel oyunlar hakkindaki goriisleri nelerdir?

]

dgretmen icin kolayhk (1)
5 il

// —— " farkii zeka tirlerine hitap etme 1)
o (O*L""" 3 P
— itsel oyunlar hakk d' di“ 7"-—1——777 Il
egitimin her kademesi igin uygung) eoiteel oyunarinatnca diatncekry. ~
- L@ faydal (2)
e ] | motive edici (2)
£ ; & s Egitsel oyunlarin hangi sinif seviyesine uygunwg—___
ilkogretim dgrencileri icin uygun (2) olduguna ybneli \@
EGITSEL OYUNLARA YONELIK GORUSLER
- ~
> ok o 5
fen 6gretiminde somutiagtrma (5) Fen nge‘imi”de/EQi‘59| oyun kullanimi oyunla 6gretimin dgreticiligine yonelik disinceler
o ~ / // 2 // |\ N
. / // Y \\\ A @]
] / © \
fen dgretimini/feni/bilimi eglenceli hale getirme (4) / eglenerek dgrenme (2) ’/ Kolay 8grenme (1 aparak yasayarak 6grenme (1)
fen 6gretiminde kaliciligr arttirma (2) @ @

kalict ogrenme saglama (4) g0t ggrenme saglama (1)

Sekil 1. Sinif 6gretmenlerinin egitsel oyunlara yonelik goriislerini belirten kod agaci

Sekil 1’e gore smuf Ogretmenlerinin egitsel oyunlara yonelik olarak goriislerini
belirlemeye yonelik, goriismelerde sorulan sorulara verdikleri cevaplar kodlandiginda 4 adet
ana kod ortaya ¢ikmustir. Bunlar; egitsel oyunlar hakkindaki diisiinceler, fen 6gretiminde egitsel
oyun kullanimi, oyunla 6gretimin etkililigine yonelik diisiinceler ve egitsel oyunlarin egitimin hangi
kademesi icin uygun olduguna yonelik diisiincelerdir. Bu ana kodlar, alt kodlar1 ve bunlara ait

birebir alintilar Tablo 3’'te verilmistir.

Tablo 3. Sinif 6gretmenlerinin egitsel oyunlara yonelik goriigleri

Kodlar f Alintilar

Egitsel oyunlar hakkindaki diisiinceler

Ogretmen icin kolaylik 1 KOs:“Egitsel ~ oyunlar ~ hem  O3retmenin  igini
kolaylagtiriyor hem de...”

Farkl: zeka tiiriine hitap etme 1 KO “Egitsel oyunlarin farkli zekd tiiriine sahip olan
ogrencilerin kazamimlart anlamlandirmalar icin gerekli
oldugunu diisiiniiyorum.”
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Motive edici

KOs: “Sumifta oyun oynayacagiz dedigimizde en isteksiz
ogrenci bile derse katilmak oyun oynamak istiyor. Oyun
cocuklari derse motive edebildigimiz en giizel arag.”

Faydali

KOs “Egitsel oyunlarmn  kullamlmasimin  cok yararl
olacagum diisiiniiyorum.”

Fen 0gretiminde egitsel oyun kullanimi

Kaliciligy arttirma

KOs: "Ogrenirken eglenebildikleri konular: unutmak bir
yana siirekli aym oyunu oynamak istedikleri icin sik sik
hatirlyyorlar.”

Somutlagtirma

KOs: “Ozellikle fen bilgisi gibi derslerde soyut olan
konulart somut hale getirip konunun kavranmasin
saglwor.”

Fen 6gretimini/feni/bilimi eglenceli
hale getirme

KOs: “Ogrencilerimizin bilimle tanisip ve onunla hasir
nesir oldugu dersi egitsel oyunlarla destekleyip kaliciligini
arttirabiliriz ve bilimi e§lenceli hale getirmis oluruz.”

Oyunla 6gretimin etkililigine yonelik
diistinceler

Kolay 6grenme

KOs:  “Egitsel ~oyunlar, ~§grencilerin  daha  kolay
ogrenmesini saglar.”

Somut 6grenme saglama

KO:: “Egitsel oyunlar ilkokul 6grencileri icin konuyu
daha somut algilayarak...”

Yaparak yasayarak 6grenme

KOz1: “...yaparak yasayarak 6grenme firsati sundugu icin
oldukca onemlidir”

Kalic1 6grenme saglama

KOs:  “Oyunlastirarak ~ gretilen  seyler  cocuklarm
hafizalarinda daha uzun siire yer ediniyor.”

Eglenerek 6grenme

KOs:  “Cocuk hi¢ sikilmadan — konuyu  eglenerek
ogrenebiliyor.”

Egitsel oyunlarin egitimin hangi kademe
i¢in uygun olduguna yonelik diigiinceler

fkogretim 6grencileri igin

KOs: Egitsel oyunlar miifredatin hafifligi oyunlar: daha
cok sevdikleri ve konular daha uygun oldugu icin 1. Ve 2.
Simifta daha uygun

Her kademe i¢in

KOs: “Egitsel oyunlar icin bir yas ve konu simirlamas
oldugunu diisiinmiiyorum. Okul o6ncesinden itibaren
egitsel oyunlar kullamilyor. Heniiz formal egitim
hayatina baglamamus cocuklara bile renkleri, hayvanlar:
vb. ogretmek icin egitsel oyunlara basvuruluyor. Daha
ileri yaglarda da iiniversitede hatta belki meslek hayatinda
bile baz1 egitimlerde eitsel oyunlar olabiliyor.”

Simif 6gretmenlerinin 63retimde eitsel oyunlart kullanim durumlar: nedir?
Aragtirma stirecinde goriismelerde simif 6gretmenlerinden egitsel oyunlara yonelik 6z
degerlendirme yapmalar1 istenmistir. Bu kapsamda arastirmaya katilan ogretmenlerin,

sorulara verdikleri cevaplar sonucu ulasilan kodlar Sekil 2’deki kod agacinda verilmistir.
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Sekil 2. Sinif 6gretmenlerinin 6gretimde egitsel oyunlar1 kullanim durumlarini belirten kod agaci
Aragtirmanin ikinci problemine yonelik olarak alinan katiimar goriisleri sonunda
olusturulan kodlar 4 ana kod altinda toplanmistir. Bunlar 6gretmenlerin oyunla 6gretim
yontemini kullanma durumlari, daha ©nce oyun tasarlamis olma durumlari, oyun
tasarlamak isteselerdi hangi konuya yoOnelik tasarlayacaklarma yonelik fikirleri ve
tasarladiklar1 oyunlar1 paylasip paylasmayacaklaridir. Katilimcir 6gretmenlerin goriismeleri
birebir alintilar seklinde Tablo 4’te verilmistir.

Tablo 4. Sinif 6gretmenlerinin egitsel oyun kullanim durumlarina yonelik ifadeleri

Kodlar f Alintilar

Oyunla 6gretimi kullanim durumlar:

Kullanmaya calistyorum ancak zaman 2 KOs:  “Derslerimde oyuna sik stk yer vermeye

yetersiz calistyorum. Ancak zaman ve imkdnlar acisindan
diisiiniildiigiinde cogu zaman yetersiz kaliyoruz ne
yazik ki. Serbest etkinlik derslerinde genelde egitsel
oyunlara yer vermeye calistyorum.”

Eglenerek 6grenmeleri i¢in kullanirim 2 KOs:  “Derslerimde  oyunla ~ 03retimi  siklikla
kullanirim. Ciinkii cocuklar elenerek ve isin iginde
olarak daha giizel 6greniyorlar.”

Kalic1 6grenmeleri igin kullanirim 2 KOu: “...68rendikleri bilgiyi kisa siireli bellekten uzun
siireli bellege atmalarina adima oyunlastirmay: sik sik
tercih ediyorum.”

Derse giriste kullanirim 1 KO:: “Konu akisina gore derse oyunla giris yapmay:
tercih edebiliyorum.”

Konunun 6gretimine yonelik kullanirim 4 KOau: “Oyunla dgretimi ders anlatinunda etkin
kullanmaya calistyorum. Kullanma sikligim derse ve
konuya gore degisiyor. Oyunla 63retimin
yapilamayacad: konularda kullanamryorum.”

Dikkat cekme ve 6grencileri harekete 1 KOe:"...6¢rencinin simiftaki dikkatini toparlamaya ya
gecirme icin kullanirim da 6grenciyi harekete gecirmeye calismakta
kullaniyorum.”

Hangi konuya yonelik oyun tasarlanmali
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Duyu organlariin 6gretimi igin
tasarlardim

KOs: “Daha alt siuflarda  duyu  organlarmn
ogretimine  yonelik  bir oyun...oyunun  yapim
asamasinin basit olmasi tercihim olurdu.”

Canlilarin siiflandirilmasi ile ilgili
tasarlardim

KOs: “Etcil, otcul ve hepgil canhilar: 63renmesi adina
her gruptan cesitli canlilarin fotograflarini kullanarak
zamanla yarigabildikleri bir oyun tasalardim.”

Isik ve ses konusuna yonelik tasarlardim

KOs« “Istk ve ses konusuyla ilgili bir oyun
tasarladim.”

Diinya ve evren konusuna yonelik
tasarlardim

KOz “Daha soyut konulara vyonelik oyunlar
tasarlardim. Ornegin diinya ve evren konusu cocuklar
icin fazlaca soyut bir konu.”

Tasarladig1 oyunu paylasma durumu

Paylasirim

KO:: “Bilginin paylasildikca cogalacagini
diisiintiyorum. Kesinlikle diger meslektaslarimla da
paylagirdim.”

Sinif 6gretmenlerinin “Itti Cekti” oyunu hakkindaki goriigleri nasildir?

Tasarlanan oyuna yonelik sinif 6gretmenlerinin goriisleri sekil 3'te sunulmustur.

somutlastirma (1)

P
=39 dikkat cekme (1)
kazanimlari karsilamakta (9‘) Laydah 3 ~——_
= / B P8
- /
- eglenerek 6grenme (1)

kolay uygulanabilir (2) ITT1 GEKTI OYUNUNA YONE LIK\GORUSLER

_~ 28 \\'\_

oyunun anlasilabilirligi
v

s )

anlasihr degil (1)

acik/anlasilir (7)

.

RN

seviye uygun (3)

Sekil 3. Sinif 6gretmenlerinin tasarlanan oyuna yonelik goriislerini belirten kod agaci

Calisma kapsaminda tasarimi yapilan Itti Cekti isimli oyuna yonelik smnuf

Ogretmenlerinin goriisleri incelendiginde; 9 katilimci Ogretmen 81 oyunu anlasilir

buldugunu belirtirken 1 6gretmen oyunun anlagilir olmadigl yoniinde goriis belirtmistir.

Ogretmenler tasarlanan oyunun dikkat ¢ekme (1), eglenerek 6grenme (1), somutlastirma (1)

noktasinda faydali (3) oldugunu belirtmistir. Bunun yani sira Ogretmenlerinin tamami

oyunun kazanimlar: karsiladigin (9) belirtmistir. Oyunun kolay uygulanabilir (2) ve hedef

kitledeki 6grencilerin seviyesine uygun (3) oldugu da belirtilmistir. Buna yonelik 6gretmen

gortisleri Tablo 5'te verilmistir.
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Tablo 5. Sinuf 6gretmenlerinin itti ¢ekti oyununa yonelik goriigleri

Kodlar

f Alintilar

Kazanimlar karsilamakta 9 KO “Evet karsilamaktadir. Kutuplarn farkly farkli

verilmesi ve ¢ekim giiciinii kesfetmesi icin verilen
nesneler kazanimlarin amacina uygundur.”

Kolay uygulanabilir 2 KOs: “Basit materyaller kullamlarak sumfta kisa

siirede hazirlanp oynatilacak bir oyun. Kisa siirede
hazirlanabilme noktasina ozellikle vurgu yapmak
istiyorum ciinkii hazirlanmast zor ve uzun ugraglar
gerektiren oyunlar: tercih etmekte iki kez diisiinmem
gerekiyor. Bunun yerine daha basit oyunlar: tercih
ediyorum.”

Seviyeye uygun 3 KOs:  “Ogrencilerin  rahatlikla  oynayabilecegini,

seviyelerine  uygun  oldugunu  diisiiniiyorum.
Ogrencileri zorlamaz.”

Faydali

3 KOs: “Oyunu oynarken arabalarda olan miknatislar
sayesinde miknatisin iki tiiv kuvvet uyguladiklarim
yani itme ve c¢ekme kuvvetini 6grenmis oluyorlar.
Diger diizenekte de nmiknatisin ne tiir maddeleri cekip
cekmedigini  gormiis  oluyorlar. Kisaca oyunun
ogretimde ¢ok biiyiik rolii vardir.”

Somutlastirma 1 KOz “Soyut bir olayr d6grencilerin  goziinde

somutlagtirabildigi icin gayet faydali bir oyun.”

Dikkat cekme 1 KOs« “Konunun anlatimimdan sonra grencilerin

dagilmis  dikkatlerini  cekmede  katkisi  olacagim
diisiintiyorum.”

Eglenerek 6grenme 1 KOs:  “Eglenerek  dgrenebilecekleri icin  faydali

oldugunu diisiiniiyorum.”

Oyunun anlagilabilirligi

Anlagilir 7 KOs: “Oyun giizel anlatilmis. Gayet anlagilir bir
oyun.”
Anlasilir degil 1 KO7: “Yazili anlatiminda bazi stkintilarm oldugunu

diisiintiyorum.”

Ogretmenlerinin “Itti Cekti” isimli oyunun iglevselligine yonelik diisiinceleri nasildir?

Tasarlanan oyunun 6gretimde islevselligine yonelik sinif 6gretmenlerinin goriislerine

dair kod semasi Sekil 4'te verilmistir.

€] &

bilissel becerileri kazandinyor (9) eglenerek dgrenme (3) @

gguklann seveceqi oyuncaklarla desteklenmis (1)
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Sekil 4. Ogretmenlerin tasarlanan oyunun islevselligine yonelik goriislerini belirten kod agact
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Sekil 4 incelendiginde sinif 6gretmenleri Itti Cekti isimli oyunun beceri kazandirma
konusunda basarili oldugunu disiiniiyor. Katilimcilarin tamami biligsel becerileri
kazandirdigimi soylerken 8i Psikomotor becerileri ve 5i duyussal becerileri kazandirdigim
sOylemistir. Buradan anlagilacag: gibi 6gretmenler oyunun birden fazla kazanimi ayni anda
kazandirdigimi diistinmektedir. Oyun igerisinde ¢ocuklarin sevecegi oyuncaklar: barmdirdig:
(1), eglenerek 6grenmelerini saglayacagi (3), ogretim i¢in uygun oldugu (1), 6grencilerin
sevebilecegi ve motive olacag rekabet ortamu yaratti1 (7) ve grupla etkilesim gerektirdigi (3)
icin etkili olacag1 diisiiniilmektedir. Buna yonelik 6gretmen goriisleri birebir alintilar ile
Tablo 6’da verilmistir.

Tablo 6. Sinif 6gretmenlerinin itti gekti isimli oyunun islevselligine yonelik goriisleri

Kodlar f Alintilar

Eglenerek 6grenme 3 KOs: “Elbette cocuklar cok egleneceklerdir. Ciinkii
cocuklar direk saf bilgiye maruz birakildi§inda agir
stkiliyorlar. Ama bu sekilde bir rekabet ortami
yaratildi§r zaman kazanmaya dolayisiyla 6grenmeye
daha motive oluyorlar.”

Cocuklarin sevecegi oyuncaklarla 1 KOs:  “Tabii ki  eglenerek  §§reneceklerini
desteklenmis diisiiniiyorum...ayrica cocuklarin sevecegi

oyuncaklarla desteklenmis.”
Ogretim icin uygun 1 KO:: “Yonergeler ve ogretiler de kazanima uygun
oldugu icin giizel bir sekilde 6greneceklerdir.”

Rekabet 7 KOs: “Rekabet ortamu olustugu icin miicadeleyi seven
bu yas grubu icin oldukca keyifli gececek bir ders
etkinligidir.”

Grupla etkilesim 3 KOs: “Evet eglenebilirler oyunun icinde bir rekabet
duygusu ve grup olmamn getirdigi sorumluluk
olacaktir. Giintimiiziin gartlar1 neticesinde de biyle
parkurlu oyunlara ilgileri var.”

Oyunun kazandirdig beceriler

Biligsel beceri 9 KOs: “Cocugun oyunun kurallarmi aklinda tutmast,
oyun esnasinda sirayla neler yapacagini bilmesi
biligsel becerileri kazandirir. “

Duyussal beceri 5 KO:s: “Duyussal olarak arkadaghk, dayanisma,
kazanma, kaybetme gibi duygqular: gelistirir”
Psikomotor beceri 8 KOy: “Oyun itme ve cekme ozellikleri ile 6grencilerin

kaba ve ince motor becerilerine direkt hitap
etmektedir.”

Tartisma, Sonug ve Oneriler
Smif 6gretmenlerinin tasarimi yapilan oyuna ve egitsel oyunlara yonelik goriislerini
belirlemek amaciyla yapilan bu arastirmada ogretmenler, egitsel oyunlar1 oldukga faydal

bulduklarini, kalict ve somut 6grenmeler sagladigi, eglenerek 6grenme imkani tanidigini ve
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egitsel oyunlar egitimin her kademesinde kullanilabilecegini belirtmislerdir. Yapilan literatiir
taramasit sonucu benzer sonuglara yer verilen arastirmalara rastlanmis ve ulasilan
kaynaklarin bu sonucu destekler nitelikte oldugu gortilmiistiir. Tural (2005) ¢alismasinda
oyunla 6gretim yapilan grubun daha kalic1 6grenmeler gerceklestirdigi; Karamustafaoglu ve
Kaya (2013) calismalarinda egitsel oyunlarin somut ve anlamli 6grenmeler gerceklestirdigi
sonucuna ulagsmistir. Onen, Demir ve Sahin (2012) ile Kefeli, Tas ve Yalcin (2018) yaptiklar1
calismalarda egitsel oyunlarin dersi eglenceli hale getirerek eglenerek Ogrenmeyi
saglayacagini belirtmislerdir.

Smif Ogretmenlerinin egitsel oyunlar1 kullanim durumlarina bakildiginda
arastirmaya katilan smif Ogretmenlerinin ¢ogunlugu tarafindan sik sik kullanildig:
belirtilmistir. Ancak egitsel oyun tasarlama, hazirlama ve uygulama siirecini zahmetli bulan,
bunun i¢in zamani olmadigin belirten katilimcilar da olmustur. Bu sonu¢ Karamustafaoglu
ve Aksoy (2020) ile Onen, Demir ve Sahin (2012)'in ¢alismalarinin sonuglari ile benzerdir.

Aragtirmada sinif 6gretmenlerinin “Itti Cekti” isimli oyuna ve oyunun basarisina
yonelik goriisleri de belirlenmeye calisiimistir. Katihlmer 6gretmenlerden alinan yanitlara
gore tasarlanan oyunun 6gretim acisindan faydali oldugu, somutlastirma, dikkat ¢ekme ve
eglenerek oOgretme imkani sagladig1 belirtilmistir. Karamustafaoglu ve Aksoy (2020)
calismasinda benzer sonuglara ulagmistir. Ayrica oyun biligssel, duyussal ve psikomotor
becerileri kazandirma noktasinda faydal: bulunmustur. Kula (2019) bir ¢alismasinda oyunun
beceri kazandirma konusundaki etkisine yonelik benzer sonuglara ulagmistir.

Calismada smif Ogretmenlerinin egitsel oyunlara yonelik diisiincelerinin olumlu
yonde oldugu, simf Ogretmenleri tarafindan faydali bulundugu, ozellikle fen bilimleri
dersinde somutlastirma adina siklikla tercih edilmesi gerektigi ve egitimin her kademesinde
kullanilmas: gerektigi sonucuna ulagilmistir. Bu sonug literatiirdeki diger calismalarda
benzerlik gostermektedir (Hanbaba, 2011; Tural, 2005; Yildiz, Simsek & Araz, 2016; Zorlu &
Karamustafaoglu, 2019). Bunun yar sira 6gretmenlerin oyunla 6gretim yontemini siklikla
tercih ettigi, tercih etmeyenlerin ise gerekgelerinin zamansizlik oldugu sonucuna ulagilmaistir.
Literatiirde benzer sonuglu calismalar mevcuttur. Ayrica Ogretmenler egitsel oyunlari
cogunlukla konu 6gretimi icin tercih etmektedir.

Tasarlanan oyuna yonelik elde edilen sonuglar ise; oyunun basarili oldugu, anlatimin

acik oldugu, kazamimlar1 tamamen karsiladigi, Ogrencilerin seviyesine uygun oldugu
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yoniindedir. Tasarlanan oyunun miknatisin etkileri konusunun 6gretiminde faydali olacags,
eglenerek 6grenme yoluyla kalic1 ve somut 6grenmeler saglayacagi sonucuna ulagilmaistir.
Arastirma sonucunda elde edilen bulgulara dayal1 olarak su 6neriler sunulabilir:
o Ogretmenler egitsel oyunlar ve kullanimi konusunda daha gok bilgilendirilmelidir.
o Ogretmenler derslerinde egitsel oyunlara daha sik yer vermelidir.
e Ogretmenlerin derslerinde egitsel oyunlara daha ¢ok yer verebilmesi igin zaman
olusturulmali ve ders yiikii azaltilmalidir.
o Ogretimde kullanilmasi farkli ders ve konular igin egitsel oyunlar tasarlanmalidir.
Itti Cekti isimli oyunun uygulamasina yonelik 6neriler soyledir:
e Aymni anda iki grup oynadig: igin kontrol zor olabilir. Hakem sayisini arttirmak
faydali olabilir.
e Oyunda kullanilan malzemeler ulasilamamas: halinde benzer islevli farkh

malzemelerle degistirilebilir.

Bilgilendirme

Bu calismada kullamilan verilerin 2020 yili éncesine ait oldugu arastirmacilar tarafindan
onaylanmisgtir.

Yazar Katk: Beyani

Aslihan ERTUGRUL: Kavramsallastirma, materyal(oyun) gelistirme, veri toplama, on
taslak yazimi ve diizenleme

Orhan KARAMUSTAFAOGLU: Kavramsallastirma, metodoloji, damismanlik ve denetim

inceleme-yazma ve diizenleme
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EK

ITTI CEKTIi OYUNU
Sinmif: 4. Sinuf
Konu/Kavramlar: Miknatis, Miknatisin Kutuplar:
Kazanimlar: F.4.3.2.1. Miknatis1 tanir ve kutuplar: oldugunu kesfeder.
F.4.3.2.2. Miknatisin etki ettigi maddeleri deney yaparak kesfeder.
Oyunun Ad: itti Cekti
Oyunun Oynandig: Yer: Smnif
Oyun Tiirii: Grup Oyunu
Oyuncu Sayist: 12 oyuncu (Tiim sinifla ayn1 anda da oynanabilir.)
Kullanilan Malzemeler:
e  Uzerine yol cizilmis 4 adet masa
e 4 adet cubuk miknatis
e Arkasinda yuvarlak miknatis olan 2 oyuncak araba
¢ Oniinde yuvarlak miknatis olan 2 oyuncak araba
e U miknatis
e Uzerinde miknatisin cekecegi ve gekmeyecegi cisimlerin olacagi 2 adet masa
e Miknatisin ¢ekebilecegi 12 (6+6) cisim (oyuncu sayisina gore degistirilebilir)
(anahtar, metal kasik, biiyiik ¢ivi, madeni para, metal sag tokasi, ¢elik bilye)
e  Miknatisin cekemeyecegi birkag cisim
(silgi, tas, kalem, plastik kasik, plastik top, vb.)

Oyun Kurallar::
1. Oyun 6gretmen tarafindan 6nceden hazirlanmis ve yan yana kurulmus 6zdes iki parkurdan
olusur.
Oyuna baslamadan 6nce parkur 6grencilere tanitilmali ve oyun hakkinda bilgi verilmelidir.
Her parkur 3 asamadan olusur (Sekil 4).
Oyunu hakem (6gretmen) yOnetir.
Oyun hakemin komutu ile baslar.
1.ve 2.asamada her masada ¢ubuk miknatis bulunmalidir.
Oyunda kullanilan tiim miknatislar {izerinde kutuplar belirtilmis olmalidir.

® NS TRk ®N

Oyuncaklar tizerinde yer alan miknatislarin kutuplar1 1.asama ve 2. Asamada farkli olmalidir
(1.asamada + kutup kullanildiysa 2.asamada — kutup kullanilmalidir).

gerekirse bununla alakal1 uyar1 yazilar1 masalara konulmalidir.

10. 2.asamada ¢ekme kuvvetinden faydalanirken miknatislar birbirine temas etmemelidir. Temas
durumunda miknatislar ayirilarak masa bagina doniilmelidir.

11. Masalardaki yolu tamamlayan oyuncu, o masanin oyuncagt ve ¢ubuk miknatis1 masanin
basina koyup daha sonra diger asamaya ge¢melidir.

12. 3.asamada masada gruplardaki 6grenci sayisi kadar miknatisin gekebilecegi cisim olmalidir.

13. Her oyuncu 3.masadan yalnizca bir cisim alip ilgili alana birakmalidir. Birden ¢ok cismin
miknatis tarafindan gekilmesi halinde sadece bir tanesi alinarak digerleri masa iizerine
birakilmalidir.

14. 3.masadan alinan her cisim i¢in birakabilecekleri bir alan belirlenmelidir. Masa tizerinden
alinan cisimler yeniden masaya birakilmamalidir.

15. Parkuru tamamlayan 6grenci siranin sonuna geger.

Year 2021 Volume 9 Issue 17 16-38

Journal of Computer and Education Research



Ertugrul & Karamustafaoglu

16. Oyuncu siranin sonuna ge¢meden diger oyuncu parkura baslayamaz.
17. Tim oyuncular parkuru tamamladiginda oyun biter.

Oyunun Oynanisi:

Ogrencilere oyun tanitilir. Kurallar anlatilir. Sorular varsa cevaplanir.

6 kisilik iki grup rastgele belirlenir.

Oyuncular parkurun basinda arka arkaya siralanir.

Hakemin komutuyla iki gruptan da ilk sirada yer alan 6grenci parkura baslar.

gk BN

Parkurun 1l.asamasinda; oyuncu, araba iizerinde yer alan miknatisin kutbuna gore gubuk
miknatisin hangi kutbunu kullanmasi gerektigine deneme yanilma yontemi ile karar verir.

6. Masada yer alan arabanin arkasindaki miknatis ve ¢ubuk miknatis arasindaki itme kuvveti
etkisinden yararlanilarak yolun sonuna kadar gotiiriiliir (Sekil 1).

G2 &

Sekil 1. 1.Asama
7. 2. asamaya gegebilmek icin araba ve miknatis masanin basina birakilir.
8. 2. asamada da oyuncu, araba {izerinde yer alan miknatisin kutbuna gore ¢ubuk miknatisin
hangi kutbunu kullanmasi gerektigine deneme yanilma yontemi ile karar verir.
9. Oniinde miknatis bulunan araba, gubuk miknatisin cekme kuvvetinden faydalanilarak yolun
sonuna getirilir (Sekil 2).

-

Sekil 2. 2.Agama

10. 3. asamaya gegebilmek icin oyuncak ve miknatis masanin basina birakilir.

11. 3. asamada miknatis yardimiyla masa {izerinde yer alan cisimler masa iizerinden alinmaya
¢aligilir. Bunun i¢in miknatis masa altindan tutulur.

12. Miknatis tarafindan gekilecegi diisiiniilen cisim masa altindan tutulan miknatis yardimiyla
kaydirilarak masanin sonuna getirilir.

Sekil 3. 3.Asama

@ 36
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13. Masadan alinan cisim parkurun sonunda ayrilmis alana birakilir (Sekil 4-3. Asama).
14. Oyuncu geri donerek siranin sonuna geger.

15. Sirada bulunan tiim oyuncular parkuru tamamladiginda oyun biter.
16. Ik bitiren grup oyunu kazanr.

3. ASAMA (kaydirmamasasi)

[ \

1 ASAMA (itme kuvveti masas!) 2 ASAMA [cekme kuvveti masas)

1 ASAMA (ftme kuwveti masas) 2 ASAMA (cekme kuvveti masasi)

f ) \ ~
POV YY) J—— , "l ") :/\‘

Sekil 4. Oyunun genel goriiniimii

P
iéert
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Ek-2

Tasarlanan Oyun Hakkinda Ogretmen Goriis Formu

Kisisel Bilgiler
Gorev Yeriniz: Bransiniz:
Cinsiyetiniz: Mesleki Deneyim Yiliniz:
Mezuniyet Yiliniz: Yasiniz:
Gortisme Tarihi ve Saati:
SORULAR

Soru-1: Egitsel oyunlar hakkinda neler diisiiniiyorsunuz? Fen bilgisi 6gretiminde egitsel oyunlarin

kullanimu ile ilgili ne diistintiyorsunuz? Egitsel oyunlarin 6greticiligi ile ilgili ne diisiiniiyorsunuz?

Soru-2: “Oyunla Ogretim” yapma konusunda kendinizi nasil degerlendiriyorsunuz? Ders

sunumlarinizda oyunla 6gretim kullaniyor musunuz? Ne siklikla kullaniyorsunuz?

Soru-3: Tasarlanan “Itti Cekti” isimli oyunun oynanusi ve kurallar1 anlagilabilir diizeyde mi? Oyunda
genel olarak anlasilmayan ya da &gretim esnasinda dgretmen ve/veya Ogrencileri zorlayacaginm
diistindiigliniiz kistmlar var midir? Oyunun konunun 6gretimine nasil katkisi olacagini diisiiniiyor

musunuz?
Soru-4: Tasarlanan “Itti Cekti” isimli oyun konuyla ilgili kazanim(lar)1 karsilamakta midir? Nasil?

Soru-5: Tasarlanan “Itti Cekti” isimli oyunu dersinizde dgrencilerinize uyguladiginizda 6grencilerin

eglenerek 6grenebilecegini diisiiniiyor musunuz? Neden?

Soru-6: Tasarlanan “Itti Cekti” isimli oyunun &grencilere nasil beceriler kazandirdigini
diisiiniiyorsunuz? Bu oyunun biligsel beceriler kazandirdigini diisiiniiyor musunuz? Agiklayimz. Bu
oyunun duyussal beceriler kazandirdigimmi diistiniiyor musunuz? Agiklaymmiz.  Bu oyunun

psikomotor beceriler kazandirdigini diisiiniiyor musunuz? Agiklaymiz.

Soru-7: Egitsel oyunlarin hangi sinif seviyesi ve konulara uygun oldugunu diisiiniiyorsunuz?
Neden?

Soru-8: Fen bilgisi dersi igin egitsel bir oyun tasarlamaniz gerekseydi ne tiir bir oyunu nasil
tasarlardimiz? Nedenini agiklar misimniz? Tasarladigimiz bu egitsel oyunu diger o6gretmenlerin
kullanimina sunma konusunda ne diistiniirsiiniiz?
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Introduction

In recent reports, there has been a call for changes in education based on a vision that
focuses on future jobs and expected work-related skills. In the next five years, skills gaps
continue to be high as new job opportunities require new skills (World Economic Forum,
2020), where computer science comprises a significant proportion of this insight. Among the
skills required, cognitive abilities, content, and process skills play an important role.
Cognitive abilities include cognitive flexibility, creativity, logical reasoning, complex
problem solving, and mathematical reasoning (World Economic Forum, 2016; Ozbey &
Koycegiz-Gozeler, 2020) that are either accomplished or can be supported by computer
science education. Moreover, among the skills are computer literacy (sometimes referred to

as information and communication technologies), and among the process skills are critical
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thinking, logical thinking, and reasoning performance, which again can be taught through
computer science concepts.

Owing to these facts, computer science education has gained significant importance
and many countries are aligning their curriculums to fulfil these needs in different ways. The
starting age for students in computer science teaching has already been lowered to either
kindergarten or primary schools in many countries (Bocconi, Chioccariello, Dettori, Ferrari,
& Engelhardt, 2016). Provided as compulsory or elective, computer science courses aim to
deliver computer science concepts that are generally aligned with computer literacy.
According to the properties of the target group, appropriate pedagogies like code reading,
code tracing, sub-goal modelling, code annotation, and live coding; and instructional
approaches like game-based, unplugged activities, physical programming, block-based or
text-based programming can be considered alternatives to teaching through different tools
and techniques like toys, computers, and robotics. In such a rich and varied environment,
selecting the best approach for the target group can be difficult and any selection may not
provide the best intended learning outcome. This is the point where reliance should be
placed upon empirical evidence, guided through the results of published empirical research.

Although many research studies have been conducted over the decades in the
computer sciences, there have been few studies that have focused on K-12 computer science
education. Future research should be planned in an effective way so as to guide this process
in the most efficient manner in order to avoid loss of time and effort. Therefore, the purpose
of the current study is to provide insight for future researchers of computer science
education based on a systematic literature review.

Computer Science Education in K-12

Having a research history of no more than a decade, discussions and innovations
about computer science education at the K-12 level have gained attention after reports such
as ‘The New Educational Imperative” (Stephenson, Gal-Ezer, Haberman, & Verno, 2005) and
‘Running on Empty” (Wilson, Sudol, Stephenson, & Stehlik, 2010) by the Computer Science
Teachers Association (CSTA), and have rapidly accelerated following the 2012 publication of
The Royal Society’s ‘Shutdown or Restart” report (The Royal Society, 2012). The emergence of

computational thinking as a concept by Wing (2006) also provided strong support to the
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phenomenon. Curriculum standards, curricula, differentiated implementations at various
levels, and target groups have since seen a continual change that has brought about
significant challenges during the process.

The recent reports of the State of Computer Science Education Policy and
Implementation (Code Advocacy Coalition, 2018), and by Blikstein (2018) about the state of
the phenomenon, reported the findings of various implementations. The reports revealed a
growing interest and success of these implementations by prioritising research on the
teaching, learning, and assessment of computer science education. Blikstein (2018)
specifically mentioned the need for ongoing and thorough research in order to facilitate more
successful implementations in the areas of computer science concepts, programming tools
design and experience, tools for formal learning environments, and other forms/paradigms
of programming, as well as in the arena of the arts and creative computing.

Blikstein (2018) also recommended improvement of the equitable participation of all
students in computer science education. However, although there have been numerous
efforts and initiatives like ‘CS for All” in the US and ‘Informatics for All" in Europe, the
expected spread of access and learning outcomes are far from being observed since there is a
highly variable level of effort and achievement across different countries and education
autonomous regions (Gretter, Yadav, Sands, & Hambrusch, 2019). Diverse and replicated
research studies lead to consistent results, and may thereby reveal the best approaches which
could help fill the gap between implementations at the national level and the pedagogical
target groups.

Hubwieser, Armoni, and Giannakos (2015) postulated certain research questions that
they considered both important and relevant to many different contexts, cases, and
countries. These questions specifically addressed the topics of alignment of CS competencies,
content and learning outcomes, didactical approaches, teaching methods, instructional
media and materials, programming environments and languages with the target age group
and school context. Furthermore, they structured and deepened their questioning by
applying the Darmstadt Model (Hubwieser, 2013; Hubwieser et al., 2011) (see Figure 1) and

posing even more questions.
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Figure 1. Darmstadt model (Hubwieser, 2013; Hubwieser et al., 2011)

The Darmstadt Model is a three-dimensional model having educational relevant
areas as one dimension, level of responsibility/range of influence as a second dimension, and

the Berlin Model Top Dimension as a third dimension. Educational relevant areas are
focused on the following 13 components:
1. Educational System: Organisational Aspects of Subject, Enrolment, and School type;

2. Sociocultural-Related Factors: History of ICT and Informatics in Schools, Age,
3. Policies:

Gender, Social and Immigration Background, Family Socialisation, Public Opinion,
and Techno-economic Development;

Research and Funding Policies, Education Policies,
Management;

and Quality
4. Teacher Qualification: Teacher Education, and Professional Experience;
5. Motivation: Students and Teachers;

6. Intentions: Learning Objectives, Competencies, and Standards;
7. Knowledge: CS and ICT;

8. Curriculum Issues;
9. Examination/Certification;

10.Teaching Methods: CSE and General Education;

11.Extracurricular Activities: Contest;
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12.Media: Technical Infrastructure, Textbooks, Tools, Didactical Software, Visualisation
Software, Unplugged Media, and Haptic Media; and,

13.Research: Outcomes and Effects.

Hence, the current research study not only reports findings of a systematic literature
review, but also interprets the findings according to the educational relevant areas
dimension of the Darmstadt Model. Hence, the research questions leading the current study
are:

e What are the demographic characteristics (number of authors, keywords, country)
of the selected articles?

e How did the studies vary in terms of their purpose and research design?

e What were the data collection methods and data analysis approaches in the studies?

e How did the studies vary in terms of their major findings?

Method

The purpose of the current study was to examine published studies in the area of
computer science education in a systematic way, and to present a history of the research and
also to identify new research trends in this area. The procedures of systematic text analysis
were performed as a qualitative content analysis. Prior to the systematic text analysis, the
primary search term ‘computer science education and K-12" was entered along with the data
in the abstract, title and keyword section, for publications between 2013 and 2018 in
databases and digital libraries of Academic Search Complete, Business Source Complete,
Education Resources Information Center (ERIC), Science Direct, and the IEEE Digital
Library.

Sample

Initially, 152 articles were accessed. Intentionally, and parallel with the aim of the
current study, articles which did not mention Computer Science Education conceptually, or
did not include research in this field, were removed because they were considered to be not
suited to the purposes of the current study. The remaining 87 articles formed the sample of

this study.
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Data Analysis

The articles were divided equally between the two researchers. Then the researchers
individually qualitatively analysed the articles according to predefined criteria. The
predefined criteria were: title of the article, year of publication, number of authors,
keywords, country of study, purpose of the study, variables, research design/type, target
group, sample size/data size, data sources, data collection method, data analysis methods
and techniques, and major findings.

During this process, the researchers met weekly in order to discuss their findings and
progress. According to the criteria, the articles were coded by each researcher and frequency
tables were formed. The tables and codes of each researcher were rechecked and combined
into a single file in order to obtain a general picture of the combined results from the two
researchers.

In the following section, the results of the inductive analysis are presented according
to the research questions. Following detailed document analysis, some parts of the analysed
data are transformed into numerical values and illustrated through the use of graphics and

word clouds.

Findings
Numbers of Articles per Journal
When the studies were examined in terms of number of articles in each journal, it was
seen that 29 were published in the Journal of Educational Computing Research, 26 in
Informatics in Education, 13 in Computer Science Education and 19 in different journals (see

Table 1). A total of 87 articles were systematically analysed within the scope of this research.

Table 1. Number of articles by journal name

Journal Name Number of Articles
Journal of Educational Computing Research 29
Informatics in Education 26
Computer Science Education 13

Computers in the Schools 4
Computers & Education 2
Computers in Human Behavior 2
Education and Information Technologies 2
Computing in Science & Engineering 1
IEEE Transactions on Education 1
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IEEE Transactions on Learning Technologies

Issues in Informing Science and Information Technology

Journal of Science Education and Technology

Journal of Research on Technology in Education

Plos ONE

Technical Services Quarterly

The International Journal of Information and Learning Technology
Total 87

S S g e g Y

Year of Publication

When the year of publication of the articles were examined; there were four articles
published in 2013, 16 in 2014, nine in 2015, 11 in 2016, 16 in 2017, and 31 articles published in
2018 (see Figure 2).

Publication Year

m 2013
m 2014
m 2015
m 2016
m 2017
w2018

Figure 2. Publication years of the articles
Number of Authors

When the number of authors attributed to the articles was examined; it was found
that the number of studies with a single author was 18, with two authors it was 25, with
three authors it was 17, with four authors it was 17, with five authors it was four, and the
number of studies with six or more authors was six. As can be deduced, half of the articles
had only one or two authors, whereas only six articles were written by groups of six or more
authors.

Most Used Keywords

In examining the keywords describing the articles; many keywords were found to
have been used (see Figure 3). The most used keyword was Programming, which was used
as a keyword in 44 of the studies, which was followed by Computational thinking in 21

articles. Other keywords used in the articles were Computing (n =18), Teaching (n=17),

A=
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Computer science education (n=14), Programming language (n=10), K-12 (n=8), STEM
(n=38), Assessment (n=7), Robotics (n=6), Scratch (n=4), Augmented reality (n=4),
Teacher professional development (n = 3), Information technology (n = 3), and Teaching and

learning strategies (n = 3).

~~Programming Language
¥ T rning st

Sacomputinge:

Teacher professional developmc.nt i SCFatCh
<13Computational Thinking gresrs

Computing u2"EMComputer Science Education ¢ Robotics

serProgramming:ss

STEM Augmented RealityST
K-12 K_ ] 2 1 J ° Assossm!nt

Assessment

Fieure 3. Most used kevwords

Country of Study

In examining the country in which each of the studies were conducted, it was found
that while many studies indicated the country of study, some studies did not include this
information. Of the studies that included the country of study (see Figure 4), most were
conducted in the USA (n=21), followed by Turkey (n=7). Other countries where studies
were performed were Taiwan (n=5), Brazil (n=>5), Greece (n=4), Germany (n=4), China
(n=3), Slovenia (n = 2), Lithuania (n = 2), Slovakia (n =2), and the UK (n =2).

Slovenia

aeTurkey s,

TaiwanHoONg KOH(}USAHUH(V;‘;J\,/ German\/

Malta ore Brazil Aus .
China e Brazilw«
Greece Slovakia

Lithuania

Canada - U K
e TaiWaRKorea™

Figure 4. Countries of study
Purpose of Study

Based on the Darmstadt Model, when the aims or purpose of the articles were
classified, it could be seen that the general research objectives were mostly formed under
four topics (see Figure 5) as; Sociocultural-Related Factors (n = 20), Outcomes/Effects (n = 19),
Teaching methods (n =19), and Media (n = 16). The following provides a brief explanation of
each purpose of study.

o
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Journal of Computer and Education Research = Year 2021 Volume 9 Issue 17 39-61



Giilbahar & Kalelioglu

Sociocultural-related factors: Factors affecting the students’ learning.

Outcomes/effects: The effects of methodologies, tools and media on computer science
education and on thinking skills.

Teaching methods: Techniques and teaching methods in computer science education
such as game-based and problem-based instruction, plus virtual reality applications.

Media: Mostly focused on the design and development of games, software or tools
used in programming instruction.

Curriculum issues: K-12 level curriculum proposals in computer science education,
physical programming course design, or course design at the university level.

Intentions: Standards or competencies expected in computer science education.

Motivation: Teacher and student attitudes and their learning motivations.

Knowledge: Learning the concepts of computer science and ICTs.

Teacher qualification: Teacher education and development for computer science
education.

Extracurricular activities: Competitions and contests, and their effects.

Educational system: Institutional structure studies mostly at the macro level.

2. Sociocultural-Related Factors
13. Outcomes/Effects
10.Teaching Methods

12. Media

8. Curriculum Issues

6. Intentions

5. Motivation

7. Knowledge

4.Teacher Qualification
11.Extracurricular Activities

1. Educational System

o

5 10 15
Number of the Studies

Do
)

Figure 5. Grouping of research studies by purpose of study according to the dimensions of Darmstadt
model

Variables

In considering the variables examined in the studies, information about the variables
was not clearly presented in most of the articles. However, from the available information, it
was seen that the most researched variables were Prior grade in programming courses
(n=6), Types of tasks that students work on in research (n=6), Perception (n=6), Self-

efficacy for learning computers or programming (n=>5), Attitudes towards learning
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programming or computer science (n=4), Achievement in different courses (n=4),
Computational thinking (n =4), Interest in CS (n = 4) and, Learning Performance (n = 3).

Research Design/Type

When the studies were investigated in terms of their research design, it was seen that
most relied upon quantitative measures, where Experimental design was the most preferred,
rather than Qualitative measures. Survey was the second most preferred approach, followed
by Case study, and Mixed methods design (see Figure 6). Although there was some
overlapping of concepts in the classification such as Experimental design already being a
Quantitative approach, the reason for this treatment is that the concepts are presented as

mentioned by the authors of the studies.

Experimental Design

Case study

Quantitative

Qualitative

Literature review
Quasi-experimental design

Curriculum evaluation

Instrument development

o
N
S

6 8 10 12 14 16
Number of Studies

Figure 6. Grouping of research studies by research design

Target Group

When the studies were explored in terms of the research target group, it was noted
that higher education students, especially undergraduates, were considerably more
prevalent than other groups (see Table 2), which was followed by studies that addressed
different K-12 age groups, and studies on 5th-8th Grade groups. There were three separate
studies observed with one for kindergarten, one for professors, and one for parents as their

target group of study, which are not shown in Table 2.
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Table 2. Grouping of research studies by target group

Target Group Number of Studies
1stto 4™ Grade 4
5t to 8t Grade 13
9t to 12 Grade 4
K-12 (mixed grades) 15
K-12 + Higher Education 2
Higher Education 33
Teachers 4
Sample Size

It is important for any research to select a valid representative sample of the
population in order to reach generalisable conclusions. However, almost half of the studies
were conducted with 100 or fewer participants (see Figure 7), which may constitute a general
threat in terms of the validity and generalisability of the research findings. However, several

studies reached a wider target population with larger samples.
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Figure 7. Grouping of research studies by sample size

Data Sources

For any research study, the source of data is important in terms of many aspects such
as triangulation, participant honesty, accessibility, and being free from bias. For most of the
research carried out on computer science education, the students formed the primary data
source (69%). Of the other studies, teachers were the data source for 10% of the articles, with
documentation used in 8% of studies, and research databases in 5% of cases. Only 5% of the
studies used more than one type of data source, which raises questions as to the reliability of

the findings. Additionally, 3% of the studies had professors or parents as data sources.
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Data Collection Methods

When the studies were categorised in terms of their data collection methods, a variety
were observed (see Figure 8). Survey, Questionnaire, and Achievement tests were the most
commonly used data collection instruments for quantitative measures. In terms of qualitative
measures, Interviews, Document analysis, Recordings, and Observations were also used for
the purposes of data collection. There were also single studies that utilised PISA results,
Usability tests, and Attitude scales as their data collection instruments, although these are
not included in Figure 8. Realising that most of the studies focused on the academic
performance of students, the common use of instruments to grade and explore the learning

outcomes is not unsurprising.
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Figure 8. Grouping of research studies by data collection methods

Data Analysis Methods

Mostly relying on Descriptive analysis, a variety of statistical data analysis methods
were observed in the examined research studies (see Figure 9). Methods used in only one of
the studies were nonparametric tests, Multi-dimensional scaling and cluster analysis, Path
model, Principal component analysis, Meta-analysis, and Construct validity analysis. On the
other hand, although not a significantly large proportion of the qualitative studies, Coding

schemes and Curriculum evaluation were also among the reported data analysis methods.
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Figure 9. Grouping of research studies by data analysis method

Major Findings
The major findings of the research studies were classified according to the Darmstadt

Model, based on their contribution to the field (see Figure 10).
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Figure 10. Grouping of research studies by major findings

The category that took most researchers attention was “Teaching Methods’. All of the
findings revealed the positive effect of different teaching methods on learning programming.
Use of paper programming strategy and unplugged CT activity, situated and spiral learning-
by-design approach, ‘constructionist-oriented” instructional process, ‘deep’ study approach,
intervention based on metacognition, collaborative robotics projects, sub-goal labelled

worked example, arcade and educational games, model for concept-based learning,
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)cert
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integrated designs for the cultivation of Computational Thinking, and the use of concept
maps as an educational tool were reported to be either effective or caused significantly better
learning of programming. In another study, a variety of pedagogical strategies were also
recommended by teachers based on their individual experience as: unplugged type
activities, contextualisation of tasks, collaborative learning, developing computational
thinking, and scaffolding programming tasks. It can be seen that numerous ways were put
forward to accomplish the task of teaching programming with some premising research
findings.

The second most covered area of findings related to the category of ‘Media’, which
generally investigated the effect of using different software on learning outcomes. Block-
based programming (mostly Scratch and Alice), text-based programming experience,
learning to program robots with developmentally appropriate tools, and the use of
animations and algorithm visualisation tools were found to be mostly effective in reaching
expected learning outcomes. However, one study reported that ‘programming in Scratch
platform did not cause any significant differences in the problem solving skills of primary
school students (Kalelioglu & Gulbahar, 2014, p. 33), whereas another study reported on the
low usage of various teaching aids in programming classes as an obstacle to learning.

Studies that focused on “Sociocultural-Related Factors” were observed to have dealt
with variables such as like skills prior to and after having learnt programming, learning
styles and knowledge map construction (Shaw, 2017), different generation and non-
immigrant students, the performance of problem-solving ability, having prior programming
experience (Kim, 2018; Veerasamy, D’Souza, Lindén, & Laakso, 2018), students’ self-
explanation quality, number of code edits (Liu, Zhi, Hicks, & Barnes, 2017), computational
thinking, spatial and reasoning ability where all variables were found to have some effect on
either the learning outcomes of learner characteristics except learning styles, and knowledge
map construction. Two studies reported no gender difference in terms of academic
achievement in computer science, whereas problem-solving ability was associated positively
with performance at the concrete operational stage in one study (KoZuh, Krajnc,
Hadjileontiadis, & Debevc, 2018), and significantly correlated with students” self-explanation

quality, number of code edits, and prior programming experience in another (Liu et al.,
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2017). Yet, another study reported significant correlations of at least moderate intensity
between computational thinking with spatial ability, reasoning ability, and problem-solving
ability.

The ‘Outcomes/Effects’ category showed diverse research interests among the
studies. Effects of persistence levels on self-efficacy beliefs (Lin, 2016), level of knowledge on
specific subjects, increasing accessibility to CS resources, a measurement model, a model for
building CS content as a scaffolder for higher-level learning in transdisciplinary settings,
providing teachers with more computer-based training (Coleman, Gibson, Cotten, Howell-
Moroney, & Stringer, 2016), and early access to computer science lessons were among the
topics explored. There were also some research recommendations put forward based on
literature reviews.

For the aspect of ‘Teacher Qualification’, several studies reported on the challenges
that teachers face such as: isolation (Yadav, Gretter, Hambrusch, & Sands, 2016), lack of
adequate computer science background (Yadav etal, 2016), limited professional
development resources (Yadav et al., 2016), and limited knowledge of and experience with
computer science. Menekse (2015) cited not only limited collaboration between educational
organisations to develop computer science teachers’ professional development, but also
limited duration and lack of clear focus on discipline-specific pedagogical content
knowledge for existing professional development programmes.

Under the ‘Curriculum Issues’ category, researchers efforts were proven to be
successful on developing, implementing, and evaluating various curriculum for different
target groups like teachers (Kucuk & Sisman, 2018) and students (Kynigos & Grizioti, 2018)
based on different approaches like robotics and 3D spaces (Kucuk & Sisman, 2018; Kynigos
& Grizioti, 2018). One study stated that “Despite the recent revived interest in programming
for K-12, little studies have been conducted to inform the researchers and educators on
implementing suitable curriculum for the group of students” (Lye & Koh, 2014, pp. 59-60).

Having three studies under the “Knowledge” category, the authors of the researchers
were noted as searching for defining constructs in order to reveal perceptions of parents
toward programming (Kong, Li, & Kwok, 2018), dimensions for assessment of computational

thinking (Zhong, Wang, Chen, & Li, 2016), and students use of computational thinking
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concepts in a Story-Writing-Coding context (Price & Price-Mohr, 2018). Hence, all of the
studies were types of assessment of cognitive knowledge and abilities.

Research under the “Motivation” category revealed facts about students in STEM
fields, indicators of student engagement (Benotti, Martinez, & Schapachnik, 2018), and the
importance of taking more units in the computer science subject in order to increase student
motivation (Lee, 2015). Thus, considering which factors can affect motivation levels. There
were also two studies grouped under “Extracurricular Activities” based on challenges for
solving tasks, and two studies under the “Intentions” category that focused on competence
areas for computer science education (Zendler, Klaudt, & Seitz, 2014). There was also one
article under the category of “Educational System”, where the authors (Aleksi¢ & Ivanovic,
2016) investigated the use of programming languages at different universities. They
concluded that “Universities from Central and Eastern-European countries mainly based
their study programmes on teaching C and C++ programming languages, while programmes
of the Scandinavian universities were mainly based on Java” (p. 177). The researcher’s also
added that while most of programmes highly support object-oriented paradigm of
programming, introductory programming subjects were mainly based on imperative
paradigm. Additionally, there were no research studies conducted that were categorised as
regarding ‘Policies” or “Examination/Certification’.

Discussion

When the studies were examined, most of the research articles between 2013 and 2018
were published in the Journal of Educational Computing Research and Informatics in
Education. In terms of publication years, while the distribution is fairly equally distributed,
2018 saw almost twice as many studies published. The reason for this may be the increased
interest in the area due to curricular studies in computer science education and changes to
national education policies (Bocconi et al., 2016).

Although computer science education and K-12 keywords were systematically
searched; the keywords entered for the articles gives an idea of the research topics published
for computer science education. Whilst a very comprehensive field, it was observed that the
keywords used in computer science education research focused on programming and

computational-thinking skills; which reflects the nature of computer science education
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research at the K-12 level. It can also be said that at the K-12 level; teaching methods,
teaching tools and evaluation methods constitute the most researched topics.

As to which countries are undertaking research on computer science education,
conclusions can be drawn based on examining the countries where the published research
has taken place. It was seen that studies were conducted in America, Europe, and Asia. This
result is supported by the Developing Computational Thinking in Compulsory Education
report by Bocconi et al. (2016), in which it was stated that since 2012, many countries have
carried out curriculum developments in order to integrate computer science education and
computational thinking into compulsory education. Therefore, developments and changes in
national education are naturally reflected in the published research.

It is possible to understand what kind research studies are conducted from examining
the research purposes of the published studies. When the studies were examined in general,
it can be seen that the research mostly consisted of studies aimed at revealing cause and
effects. Moreover, this situation is fully supported by pedagogical issues. By considering the
purposes of the published studies, computer science education research topics are can be
listed as teaching methods, programming environment and context, and hardware and
software that can impact student-related variables. On the other hand, there are also some
notable issues with regards to areas of very little published research. For instance, the lack of
macro-level studies such as on policy and education systems, curricula, and extracurricular
activities are noteworthy examples. In addition, the current study found no research that had
focused on examination and certification.

It can be concluded that researchers are generally more interested in the effects of
different teaching methods and media for teaching programming, as well as in student
characteristics. As educators, having an effective learning environment supported by
appropriate pedagogical approaches is the most significant aspect of the teaching-learning
process. Hence, reaching such a finding is not unsurprising. However, having diverse
teaching methods where all of them have a large or small effect but are somehow successful
is quite perplexing. This critique can also be applied to the findings about media; that

whatever media may be used, students are still likely to learn from: it.
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From decades of research on the effect of technology on learning, it is known that
technology-rich or computer-based environments may or may not enhance learning, but
generally a negative impact would not be expected. Thus, rather than investigating the effect
of a certain piece of software, learning environment, or tool, it would perhaps be more useful
to explore the appropriateness of these media according to learner age groups from a
cognitive and constructive point of view.

One other issue may be the order of the software and tools used from kindergarten
through to high school; starting with block-based then switching to text-based, or starting
with robots and then switching to text-based etc. More empirical evidence is needed of
which tool should be used at what age, and the same goes for pedagogy too. Which teaching
methods should be used for specific age groups so as to increase academic performance?
Studies addressing these issues should be conducted with participants of different age
groups. Among those investigated in the current research, only 17 studies were observed
that undertook a comparison of different age groups.

Studies that attempt to define and assess the concepts of the field should be
continued until an agreed upon framework has been reached. Theories as didactical
approaches are quite important, since they form a base for the academic research work of the
future. Curriculum issues are also important in order to frame the knowledgebase for
students of different ages. Hence, studies should be conducted by targeting different age
groups. Personal constructs are what carries graduated students on to a computer science-
related profession; therefore, studies that reveal the interest, cognitive, and problem-solving
abilities of students are needed in order to better support their decisions about their future
career.

Research studies to fulfil the premise of “Policies”, “Examination/Certification”, and
“Extracurricular Activities” should be reaching thousands of participants in order to
properly suggest a policy or to improve the effectiveness of being “qualified” by way of
examination. However, having a strong voice in this area is not easy, so it is unsurprising
that no more than a few studies are published; or none, as in the case of the current study’s
sample. This situation does not imply any lack of necessity for such studies, but underlines

the importance of handling issues of a wider audience and reaching sound conclusions. The
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Darmstadt model also has a dimension called “range of influence”. Findings of a single
study may not be true for a different content or culture, which makes research questionable
as to its international validity and reliability. In order to reach sound conclusions at the
policy level, collaborative research studies should be planned first at the national level and
then internationally.

When the findings of the current study are investigated based on the Darmstadt
Model, it can be concluded that there were no studies conducted at the school level or above
in terms of range of influence. Almost all of the studies assessed were in the range of
classroom or student influence. Although not directly related with the scope of this research,
it is worth noting that some dimensions of the Darmstadt Model can be extended to a
broader scope in order to address issues of personal constructs, assessment, as well as
didactical aspects. The category of ‘Motivation’ can be extended to ‘Personal Constructs” in
order to cover variables such as attitude, interest, prior knowledge, and self-regulation. The
category ‘Knowledge’ can be extended to “Theory and Knowledge” in order to cover studies
about the definition and framework for emerging concepts and theories. Finally, the
‘Examination/Certification’ category can be extended to ‘Assessment and Evaluation’ in
order to broaden the scope to the assessment and evaluation of issues such as academic
performance, academic success, thinking ability, and cognitive aspects. Hence, the
Darmstadt Model can be thought of as a framework to guide systematic literature reviews
about the area of computer science education.

Conclusion

Although the current study was limited to 87 journal articles, it provides insight into
the computer science education field by highlighting certain important issues for future
research studies in the field. It is clear that there is a need to broaden the research about the
teaching and learning of computer science at the K-12 level by also trying to improve the
range of influence. Hence, encouraging teamwork rather than only as individuals may fulfil
the premise of broadening the impact of future studies. Adding to the theory of knowledge,
reaching proven competencies, standards, curriculums, teaching and assessment strategies,

professional development approaches and instructional media and content is as important as

Journal of Computer and Education Research

Year 2021 Volume 9 Issue 17 39-61



Giilbahar & Kalelioglu

making them valid and reliable by being culture and context independent for educational
systems in the sociocultural context.

On the other hand, all research studies should be suggesting ideas for those who may
benefit from the results; after all, that is one of the primary reasons why research is
undertaken and published. All studies should be contributing to at least one stakeholder in
the field with at least one of its findings. But is that true for all research studies? What if one
develops a new curriculum and proved its effectiveness based on research and did not then
subsequently share the curriculum itself? What if one implements a teaching strategy or
instructional media and reports its success, but never reveals the details? How can such
research studies benefit others or contribute to the field? If there is anything found to have a
positive impact on the process or the product of study, then the details and its
documentation should be publically shared so that replicated studies may be conducted,
either to validate or to falsify the original study, and thereby strengthen the literature of the
field. Hence, there should be a knowledgebase of curricula, competencies, learning
outcomes, assessment scales and inventories, achievement tests and tasks etc. In the case
where a researcher adds to this base rather than producing a new curriculum, inventory, or
survey, the findings of research studies are more likely to merge in order to present a more
valid and reliable picture. Although the role of systematic literature studies here serves a
similar purpose, there should be a higher level of systematisation in order to distribute what
is known from research studies to the wider academic world. Hence, organisations,
conferences, and journals will be in a better position to provide researchers with future
research topics in order to form a reliable knowledgebase on specific dimensions, and
thereby prevent loss of time and effort in producing studies with little or no contribution to
the field.

Research trends are changing according to technology, culture, and societal needs,
which currently seems to be moving more towards computational thinking, teacher
education and professional development, pedagogical aspects, gender and diversity issues,
stem/steam approaches, as well as physical computing and robotics. However, social,
economic, and cultural barriers surrounding computing should also form an important focus

for research, with studies carried out in collaboration with an interdisciplinary approach at
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the international level that subsequently informs the wider academic community (Blikstein,
2018). “Only in this way can we achieve the hoped for scale and sustainability, and realise
the ultimate vision of generations of researchers, practitioners, and policy makers that have

been trying, for the last 50 years, to bring CS to all students” (Blinkstein, 2018, p. 35).
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Introduction

The aim of science education is to internalize the main fundamentals of science and
determine the ways that would reach information by themselves, not to memorize concepts,
facts and principles. Science education covers the process of acquiring abilities to get
information rather than just transferring knowledge to students (Struyf, Loof, Pauw &
Petegem, 2019). Just as a scientist would do, to turn into a character who questions, explores
and makes inferences by using scientific methods is among the aims of science education.
Since science education subjects are difficult to understand and contain abstract subjects,
teacher-centered methods that consists of transmitting information directly to students are
insufficient for science teaching. This situation affects students’ cognitive development

adversely. The concept of metacognition refers to all of the brain activities that an individual


mailto:tam.kare@gmail.com
mailto:suhedayildiz.b@gmail.com
mailto:suhedayildiz.b@gmail.com
mailto:tam.kare@gmail.com
https://orcid.org/0000-0002-2837-0578
https://orcid.org/0000-0003-4077-7351
https://orcid.org/0000-0002-1524-7829

Dagdalan, Tas & Kaya

does to be aware, control and organise of their own cognitive processes (Flavell, 1979). For
this reason, strategies and methods which will improve individuals’ cognitive levels and
metacognitive awareness should be adopted. Using of technology supported teaching
materials could help enhance this awareness. So, Information and Communication
Technology (ICT) relates directly to education and is able to take many different roles in each
phase of the process. ICT now is in indispensable position in all educational levels, at home
or school, in school management and for teachers while preparing for class. Using ICT in
education involves not only hardware substructure, but also educational planning, software
and human resources who can use all of these efficiently. In consequence of working
together well of these components, it is clear that the quality of education would increase.
ICT ensures students to be more motivated and successful by positioning them actively in
procedures (Kutluca, Arslan & Ozpmar, 2010; Pasa, Bolat, & Karatas, 2015; Wakil, Rahman,
Hasan, Mahmood & Jalal, 2019; Wu, 2014). Especially with rapid developments in recent
years, using technology in education has become almost an obligation. With the help of
technological tools, the elusive subjects can be simplified, the experiments which are
impossible to implement in classrooms can be performed, remote places which students
cannot visit can be reached and intented information can be accessed instantly. Furthermore,
all those activities can be made in a short period and without any life-threatining events.
Students can stop being passive receivers and act active roles while learning. Under favour
of technology, teachers can remove the burden of being the only basic resource and develop
various teaching strategies. In addition, parents can monitor the progress of their children
and design learning environments during out of school time. In this context, technology can
be influential for whole learning process with better quality and feedback. One of these
technological instruments is virtual reality applications.

Virtual Reality

Virtual reality is to transfer physical presence of peole or objects to computer
environment via analogy (Pilgrim & Pilgrim, 2016). These are environments which has 3D
objects that users can interact with through various devices and almost feel. This kind of
softwares consist of designs acting like a real world (Chandrasekera & Yoon, 2018). They
remove physical boundaries and create virtual environments which are imitations of real life
(Shin, 2002). Users can construct knowledge by experiencing directly without using extra

tools. Virtual reality applications have three main properties (Palmer, 2006). The first and
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most important of these is ensuring the sense of reality. The second is that the users can
progress by their own request. Third one is the interaction between system and human.
When compared with other applications, virtual reality softwares provide users with great
interaction opportunity. In this way, user meet with an environment where he/she can
construct the information when needed. Children whose abstract thinking skills are not
sufficient enough have diffuculties in visualizing events. In this respect, either teacher
guidance or printed materials fall behind. Technological materials enable students to
visualize phenomenons. It is likely expected that a science education teaching method
supported with applications designed by use of virtual reality principles increases the level
of learning outcomes. Virtual reality softwares help learning through supportive hardwares
by reproducing real world environment. Virtual reality applications overlap fully with the
nature of science education and allow students to experience unusual virtual environments.
In science education that has so much abstract and sophisticated context, students usually
have troubles in meaningful and permanent learning. Even though there are various
technological contents, most of them fail to produce desired effects on teaching science
subjects. Virtual reality apps contribute students’ abstract thinking skills and reach to
information by themselves. Bayraktar and Kaleli (2007), Shin (2002) and Coruh (2011) stated
that the academic success of the studdents using the virtual reality supported teaching
methods was higher in their studies.

Arici (2013) is aimed to explore the effects of 3D images about astronomy subject
supported by virtual reality technology on the students’ academic achievement and
permanence. Some activity sheets were prepared to concrete astronomy subjects on their
minds. After application, it was observed that experimental group which was taught with
virtual reality activities had higher points than control group. In his master thesis, Durukan
(2018) assessed the effects of science environment with virtual reality applications on
preservice science teachers. At the end, he mentioned that they found virtual reality
softwares very useful. Topuz (2018) aimed to examine the effects of a virtual reality material
on academic success. With respect to the findings, it was found that using virtual reality
applications in anatomy education was more efficient. Bonner and Reinders (2018) have
found that virtual reality technology helps students get meaningful learning. After
implementation, students indicated that such softwares were easy to use and useful, and

made them more motivated. Fung et al. (2019) have enabled students to go on a virtually
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educational trip by using virtual reality technology. It was observed that they develop

positive attitudes towards virtual reality. Researcher expressed that this technology gave
them a chance to make a tour to even overseas countries with low cost. In their works,
Huang et al. (2019) have aimed to compare with a solar system test results between the
students who had used a virtual reality and an augmented reality software designed for
mobile phones. At the end of the implementation, it was concluded that the students using
virtual reality technology were more successful than the ones who used augmented reality
technology.

Virtual reality makes complicated basic astronomy concepts like 3D objects or planets
easy to understand (Yoav, Mintz & Litvak, 2001). Users are able to observe tiny objects and
realize the light, which human brain cannot sense (Youngblut, 1998). Virtual reality materials
give students a chance to visualize subjects like nervous system. With this study, unlike the
works above, it is aimed to explore possible effects of a specialized virtual reality software
designed for the spesific subject. The main purpose of this study is to research the effects of
virtual reality supported science education applications about 6th grade Nervous System
subject on students’ cognitive levels and attitudes towards the students’ metacognitive
awareness.

Method

Research Design

On the purpose of revealing differences on academic points and metacognitive
awareness, “Experimental Design With Experiment and Control Groups” method was
implemented. Same teacher lectured in all three groups. She prepared a lesson plan for the
unit. In guidance of the lesson plan, she carried out same activities for all groups with
following course book and utilizing relevant events on Educational Informatics Network
(EIN). While that method was implemented for the control group (CG), in addition to those
activities, a virtual reality material was used for the first experimental group (EG1) and four
animations were used for the second experimental group (EG2). Various tests were applied
to obtain the quantitative data. With those tests, it was aimed to find out whether there
existed any meaningful differences on cognitive levels and metacognitive awareness
between the groups. With survey method, findings are represented numerically (Cepni,
2014). With this research, discovering possible changes in quantity of learning outcomes

about the subject was aimed.
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Sample

The sample of the study is 108 6th grade students (1st experimental group 36, 2nd
experimental group 36, control group 36) from a public school in Altinordu district from city
of Ordu in 2018-2019 educational year. Simple random sampling method was used while
determining the groups.

Data Collection Tools

Cognitive Level Assessment Scale (CLAS)

CLAS was developed by the researcher to specify the cognitive levels of the students.
While preparing CLAS, firstly, the features of cognitive level steps were analyzed in detail.
Then, the cognitive levels about “Nervous System” objectives were identified by reviewing
several number of sixth grade textbooks. The first version of the scale was examined by three
science education teachers and an educational expert with the purpose of ensuring content
validity and not having any scientific errors. After getting feedback from the experts, the
scale was put into final form for the pilot scheme. Pilot study was carried out with 132
students and KR-20 internal consistency coefficient, reliability of the scale was calculated to
be .83.

CLAS covered two achievements:

i) They represent nervous system and the tasks of central and peripheral nervous
system on the model.

ii) They realize the importance of endocrine glands for human body.

It has 32 questions containing all cognitive levels. Table 1 shows the distribution of

quesitons.

Table 1. Distribution cognitive levels of quesitons in CLAS

Cognitive Level Number of Questions Question Number
Knowledge 9 1,2,15,16,17,18,19,20,21
Comprehension 8 3,22,23,24,29,30,31,32
Application 6 4,5,6,10,27,28
Analysis 4 7,8,9,13
Synthesis 2 11,12
Evaluation 3 14,25,26
Total 32
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Metacognitive Awareness Scale (MAS)

MAS was used to determine level of the students’” metacognitive awareness. That
scale was designed firstly by Sperling et al. (2002) to evaluate metacognitive abilities.
Afterwards, by working on validity, reliability and factor analysis, Karakelle and Sarac
(2007) have customized the scale so that it can be usable in Turkey. Cronbach Alpha internal
consistency reliability was calculated to be .64. It contains 12 factors and each one has three
options as “Always”, “Sometimes” and “Never”.

Table 2. Design and application of experimental design with experiment and control groups

Groups Pre Test Application Post Test
EG1 CLAS Teaching with lesson plan and CLAS, MAS
a virtual reality application
EG2 CLAS Teaching with lesson plan and CLAS, MAS
four animations software
CG CLAS Teaching with lesson plan CLAS, MAS
Data Analysis

The data was analyzed with the help of SPSS 22 Packaged Software. Obtained data
was analyized as factor means, standart deviations and percentage values with descriptive
statistics. Before application, to detect whether data was normally distributed, Shapiro-Wilk
Normality Test was applied. The scores obtained from CLAS were analyized with One Way
ANOVA or Kruskall Wallis Test, which is a non-parametric test using when data was not
normally distributed (Basturk, 2016). Significance level (p) was assigned to be .05. Similarly,
the data from MAS was analyized with One Way ANOVA and Kruskal Wallis Test.

Material

Virtual Reality Software Used in Experimental Group 1

The researcher has made a detailed analysis on “Nervous System” subject. He has
prepared a classic material for using in experimental group. Then the virtual reality version
of that material was designed by a science education field expert.

Firstly, the drawings and paintings of the parts of the nervous system was done.
Then, brief texts about subject were prepared and vocalized. By combining images, texts and
sounds, the material was designed with the help of Unity software. In every phase of design,
the researcher has always been in touch with the designer to make sure the software had no
pedagogical mistakes. It was elaborated in terms of simplicity, easy to use and graphic

design.
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Smart phones need gyroscope sensors to run virtual reality applications. Gyroscope is
made up of a reduced friction disk which is placed on an axis in rings and pivotable easily. It
is used to indicate position and direction of devices. Virtual reality applications require to
have this sensor. For this reason, that software could not be run on the devices without
gyroscope. It was installed on many different smart phones, which have gyroscope sensors,
to make sure that it run properly.

Gyroscope Spin axis

Figure 5. Gyroscope
There are numerous virtual reality headsets with different features in the market.
They are seperated from each other with regard to screen size, focusing, airing, speaker,

remote control, etc. In this research, virtual reality headsets with the brand of “Case 4u Bobo

VR Z4 3D” were used.

Figure 6. Case 4u Bobo VR Z4 3D virtual reality headset
Smart phones with screen size between 4.7” and 6” are suitable for these headsets.
Resolution can be set with the focusing button. Thanks to adjustable belt, it can grasp user’s
head completely. Its ventilation system is able to avoid evaporation on screen. By help of
headphones, which make easier to use in crowded environments, users can utilize without

being disturbed from outside rumble.
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The QR code of the application is below.

Figure 8. The QR code of applicaiton
Animation Software Used in Experimental Group 2
The animations used in research are developed by “Vitamin” (URL-1) and they match
up to all objectives determined for the work. Moreover, they are published on EIN

administered by Ministry of National Educaton (MNE).
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Figure 12. A screen shot from animation

Control Group
By sticking to the lesson plan, the teacher used the coursebook and some applications
from EIN. She gave a lecture, asked questions and provided feedback to the students.

Implementation Process

A compatible smart phone and a virtual reality glass are required to use this material
in classrooms. It is important to provide a quiet environment for hearing the sound well. In
this study, the students were taken in a silent place as a group of four. They respectively

experienced virtual reality software through one class hour.

Findings
The data was analyzed and presented in tables.

Table 3. Findings of Kruskal-Wallis analysis on CLAS pre-test scores of all three groups

Mean

n Rank sd X P
CG 36 50.31 2 1.87  0.393
EG1 Knowledge 36 59.96 2
EG2 36 53.24 2
CG 36 56.58 2 3.27  0.195
EG1 Comprehension 36 59.75 2
EG2 36 47.17 2
CG 36 57.58 2 1.08  0.583
EG1 Application 36 50.42 2
EG2 36 55.50 2
CG 36 60.40 2 241  0.299
Analysis
EG1 36 49.86 2
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EG2 36 53.24 2
CG 36 54.32 2 4.08  0.130
EG1 Synthesis 36 60.81 2
EG2 36 48.38 2
CG 36 52.50 2 1.53  0.466
EG1 Evaluation 36 57.00 2
EG2 36 54.00 2

When Table 3 is examined there can be seen no meaningful differences were found
between any groups (p>0.05).

Table 4. Findings of Kruskal-Wallis analysis on CLAS Post-test scores of all three groups

n II\{?:E sd Xz p
CG 36 57.65 2 1.37  0.505
EG1 Knowledge 36 56.18 2
EG2 36 49.67 2
CG 36 56.83 2 034 0.844
EG1 Comprehension 36 53.89 2
EG2 36 52.78 2
CG 36 44.85 2 994  0.007
EG1 Applicaiton 36 51.57 2
EG2 36 67.08 2
CG 36 57.31 2 1.94  0.380
EG1 Analysis 36 57.19 2
EG2 36 49.00 2
CG 36 59.50 2 201  0.366
EG1 Synthesis 36 52.00 2
EG2 36 52.00 2
CG 36 55.33 2 242 0299
EG1 Evaluation 36 59.33 2
EG2 36 48.83 2

With respect to Table 4, there found a significant difference only at application level

(p<0.05). But for the other levels, there was not any meaningful difference between all groups
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(p>0.05). To find out which group has difference, Mann-Whitney U Test was applied as two

groups. Table shows the findings for CG and EG1.

Table 5. Findings of Mann-Whitney U Test Between CG1 and EG1

n Sum of Ranks Mean Rank U z P
CG 36 1360.00 37.78 602 -0.534 0.593
DG1 36 1268.00 35.22
Total 72

There was no meaningful difference between CG and EG1 on application level
(p>0.05).

Table 6. Findings of Mann-Whitney U test between CG and EG2

n Sum of Ranks Mean Rank U z P
CG 36 1138.00 31.61 472 -2.047 0.041
DG2 36 1490.00 41.39
Total 72

A signifcant difference was found between the control group and EG2 in favor of EG2
in favor of application level (p<0.05).

Table 7. Findings of Mann-Whitney U test between EG1 and EG2

Mean
n Sum of Ranks Rank U z P
EG1 36 111250 30.90 446.500 -2.324  0.020
EG2 36 151550 42.10

Total 72

For application level, a significant difference was found between EG1 and EG2 in
favor of EG2 (p<0.05).

Table 8. Findings of Independent Samples ANOVA on CLAS Pre-test Academic Scores of all three

groups
Mean
Groups (I) Groups(J) N X Difference SD P
(I-)
EG1
0.167 0.877 0.982
CG — 36 11.94
EG2 0.694 0.877 0.732
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-0.167 0.877 0.982
0.528 0.877 0.835
0.694 0.877 0.732
-0.528 0.877 0.835

It was found that there was no meaningful difference between any gruoups (p>0.05).

Table 9. Findings of Independent Samples ANOVA on CLAS Post-test Academic Scores of all three

groups
Mean
Groups (I) Groups (J) N X Difference (I- SD P
]
EG1 -1.000 0.950 0.576
CG 36 14.69
EG2 3.472 0.950 0.002
CG 1.000 0.950 0.576
36 15.69
EG1 EG2 2472 0.950 0.037
CG 36 3.472 0.950 0.002
EG2 18.17
EG1 2.472 0.950 0.037

With respect to Table 9, meaningful differences existed only in favor of DG2 (p<0.05).

Table 10. Findings of Independent Samples ANOVA on MAS Scores of all three groups

Groups (I) Groups(J) N X Mean SD P
Difference
d-))
EGI 0.167 0.634 0.966
CG 36 28.69
EG2 -2.306 0.634 0.002
cG -0.167 0.634 0.966
EG1 36 28.53
EG2 -2.472 0.634 0.001
CG 36 2.306 0.634 0.002
EG2 31.00
EG1 2.472 0.634 0.001
With respect to Table 10, meaningful differences existed only in favor of DG2
(p<0.05).
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Discussion and Conclusion

Before the application, it was seen that the cognitive levels of both experimental and
control groups were equivalent to each other according to CLAS pre-test scores. Since the
students of all groups have never taken course about “Nervous System”, their prior
knowledge were almost the same. The groups were assigned neutrally, so that was an
expected result. When we examined each cognitive levels of all students, it was observed
that the data was normally distributed. Since there was no meaningful differences on all six
sub-levels between the groups, it can be said that all students were at the same levels. The
reasons for getting this result are such things like whole students were at the same school,
the classes were assigned randomly and they had similar socio-economic features.

Except for “Application” level, the other post-test scores from CLAS were equal. In
respect of analysis to identify in which group has the significant difference on “Application”
level, virtual reality supported group had higher scores than two other groups. The students
who use virtual reality software has thought as they have been in a 3D environment
(Chandrasekera & Yoon, 2018). The students appeared in such an efficient learning
environment by seeing, hearing and staying on a virtual world. They also interacted with the
software and had chance to construct knowledge (Palmer, 2006). The teacher who was a
guide for application observed that they were very eager. In application level, students are
expected to solve problems by adapting knowledge to new situations. The group EG1, who
experienced virtual reality software with the abilities to appeal different senses, has
developed on that level. This is in line with the results on improving students” problem
solving skills (Bayraktar & Kaleli, 2007; Chen, Yang, Shen & Jeng, 2007; Shin, 2002). In
addition, it matches up with the idea developed by Inhelder and Piaget (1958) that expresses
students at the beginning of formal operational stage are not expected to accomplish at high
level learning. With this study, it was come out that a material designed with virtual reality
had been more effective than animation and classic method. There are lots of works showing
similarities with the current results (Akdemir, 2009; Arici, 2013; Aslan-Efe, 2015; Cid &
Lopez, 2010; Coruh, 2011; Griol, Molina & Callejas 2014; Huang et al., 2019; Hudson, 2010;
Liou & Chang, 2018; Topuz, 2018; Wu, Lee, Chang & Liang, 2013). Just like the applications
of these works, the students imagined as they were in a 3D enivronment. They examined

closely events around and managed the process by interacting with the design. Moreover,

G
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having so much fun while using that material caused to keep students” motivation high and
helped them comprehend the subject.

On the other hand, the studies that have come up with solutions saying using virtual
reality softwares had no effect on academic achievement exist too (Esgin, Pamukcu, Ergul &
Ansay, 2011; Ozonur, 2013). Esgin et al., (2011), expressed that 3D online virtual class
materials did not have any significant difference on academic success and motivation of the
students. Ozonur, (2013), searched if virtual reality supported second life applicaitons had
any effect on the students’ grades. As a result, he observed some positive attitudes but found
that those applications did not make the grades higher. The most determinant reasons for
those results may be virtual reality softwares might be inappropriate with regards to content
and design and lack of sense of aesthetics. The other reasons might be students’” low
motivations while procedure and technical inadequacy of the practitioners.

It is found out that the students who had a virtual reality material while learning had
higher metacognition levels. Without having guidance or orientation from teachers, they
became aware of learning by themselves. In spite of this, dominant role of the teacher like in
the other groups caused students to think that they were not able to learn on their own. This
result compromises with the study of Jagals and Van der Walt (2018) which tells us that
students who can manage to imagine abstract concepts in their minds have higher
metacognition levels. Nunaki, Damopolii, Kandowangko & Nusantari (2019) revealed that
students who are taught with inquiry-based learning method were attracted and highly
motivated. They concluded that inquiry-based learning method affected metacognition
levels positively. In view of the fact that virtual reality softwares attract students’ attention,
the results resemble to each other.

Suggestions

In consequence of this study, it was found that a virtual reality software prepared for
“Nervous System” influenced students’ cognitive and metacognition levels positively.
Especially science education, it is suggested that virtual reality materials should be used in
other diciplines. Materials with attractive visual design can be developed according to
students’ age and their cognitive level, for easy use and to transfer subject simply. This
research was conducted with 108 sixth grade students from three different classes in a public
school. For gathering more healthy data, the number of the groups and samples can be

increased. While carrying on the study, it was observed that teachers had difficulties in using
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virtual reality technology. For the next researches, guiding teacher decently on using
technology is proposed. The learning outcomes, which were not tested in the study, such as
permanence, learning rate and cognitive load can be examined. The affections of using
virtual reality material can also be analyzed with qualitative data, not just with quantitative
data. The realiability of the results can be enhanced by using different methods. Besides
having a software, smart phone and virtual reality glasses are reqiured to perform this
application. If schools owned these materials, it would be much easier to do. This application
was developed to work only on Android operating systems. If it was designed compatible
with iOS operating systems, it would be widely used. It is strongly recommended that
during operation, classroom management should be ensured properly. It would be better to

keep students in a silent environment if possible.
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Introduction
It has been observed in recent years that the use of digital technologies in daily life
has gradually increased followed by changes occurring in many areas. In particular,
technological tools play crucial roles in the daily lives of individuals defined as "digital
natives" by Prensky (2001). The learning and thinking styles of these individuals, who have
been surrounded by technology in almost every aspect of their lives, also differ from
previous generations (Giimiisoglu, 2017), leading to differentiation in the demands and

needs of individuals. In an era when learning information remains insufficient, the content of

the information as well as how it is learned and put into practice in real life has gained
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importance (Kotluk & Kocakaya, 2015). There are certain skills that an individual is

supposed to acquire to achieve this. These skills are called 21st-century skills (Dede, 2010).

One may notice that there are different opinions in the literature about what 21st-
century skills are. These skills were collected by the partnership for 21st-century skills (P21)
under the main headings of a) learning and innovation skills, b) information, media and
technology skills, c) life and career skills. The North Central Regional Educational
Laboratory and Metiri Group (NCREL) identified these skills as digital literacy, creative
thinking, effective communication and high productivity. The competencies determined by
NRC (The American National Research Council) are cognitive skills, interpersonal skills and
intrapersonal skills. In the classification made by The Organization for Economic
Cooperation and Development (OECD, 2018), the characteristics that individuals should
have are discussed under the main headings of alternative cognitive characteristics, change
in cultural and social values, and expectations for teaching and learning. Apart from these,
there are institutions and organizations that demonstrate different competencies.

When these approaches are taken together, it has become clear that the approaches by
which the information is merely transferred are insufficient, but it is necessary to train
individuals who know how to access information, who possess a critical approach and who
can put this information into practice. One of the most important characteristics that should
be possessed by individuals within the scope of 21st-century skills is to know how to access
information. At this point, the role of digital technologies has gained importance. As a matter
of fact, particularly the internet is one of the sources that learners and teachers have recently
been using to access and share information (Arkorful & Abaidoo, 2015; Sarag¢ & Ozarslan,
2017). The inclusion of the internet in the process has brought about radical changes in all
other education levels, especially in higher education (Rodrigues, Almeida, Figueiredo, &
Lopes, 2019). According to Tagkiran (2017), the digitalization effort in education has made it
necessary to carry out some structural reforms in education, especially in developed
countries. The intensive use of technology has enabled learning activities to be carried out in
virtual environments in educational environments.

Remarkable steps have been taken recently in the digital transformation in Turkey
many related projects continuing. The Council of Higher Education (YOK) launched the
Learning and Teaching Project in Higher Education in the Digital Age in 2018 to realize

digital transformation in universities. Within the scope of the project, the council ensured the
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rapid progress of the process by providing training for both students and academicians.
Besides, almost all of the universities in Turkey have begun to play a part in the online
environment of the educational process by establishing Distance Education and Application
Centres. In this way, individuals have been provided with access to education without time
and space limitations. The use of information and communication technologies such as
electronic media, educational technology, the internet, and computers in the teaching process
is defined as e-learning (Arslan, Kutluca & Ozpmar, 2011; Contreras & Hilles 2015). E-
learning platforms not only increase learner engagement, but also provide the opportunity to
develop an individual understanding of course content and to have access to a wider range
of resources (Wang, Chen, & Khan, 2014). The introduction of teaching in online
environments has brought some problems as well. One of these problems is to what extent
students possess readiness for e-learning, which has a different characteristic than face-to-
face learning. Mosadegh, Kharazi and Bazargan (2011) stated that readiness is an important
factor in the successful implementation of e-learning. Similarly, Al-araibi, Naz'ri, Yusoff &
Chuprat (2019) emphasized that one of the main reasons for the failure in the
implementation of e-learning is the inadequacy of students' readiness.

Higher education institutions are supposed to adapt themselves to the needs of
society (Giimiisoglu, 2017). For, higher education institutions undertake the crucial role of
raising qualified individuals needed in society and business life. In this context, individuals
are expected to graduate from higher education institutions as individuals with 21st-century
skills. The level of 21st-Century skills of individuals in Turkey has been determined in
various studies. In the study conducted by Aygiin et al. (2016), competence perceptions of
prospective teachers regarding 21st-Century skills were determined. Giiriiltii, Aslan, and
Ala (2019) examined secondary school teachers' competencies of using 21st-century skills in
their study. In the study conducted by Bozkurt and Cakir (2016), the 21st-century skill levels
of secondary school students were examined in terms of various variables. Cemaloglu et al.
(2019) sought to determine the self-efficacy perceptions of the teachers working in vocational
high schools regarding 21st-century skills. Ozdemir-Ozden et al. (2018) also tried to
determine the competence perceptions of prospective teachers regarding 21st-century skills
in their study. It has been observed that there are limited studies at the higher education
level and these limited studies are mostly aimed at prospective teachers. However, higher

education aims to raise qualified individuals not only for a specific field but for all fields. It is
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important to determine the levels of 21st-century competencies in individuals who continue
higher education as these competencies may be required by individuals in the future and to
identify e-learning readiness, which has a key role for lifelong learning. The pandemic,
which affected the world especially in early 2020 and was an obstacle to face-to-face
education, once again revealed the importance of e-learning. It is also important to determine
how ready individuals are for distance education processes, both in the normal process and
in compulsory situations such as pandemics.

Research Objective

The aim of this study is to determine the 21st-century competencies of higher
education students on the verge of digital transformation and their readiness for e-learning
and to reveal the relationship between these two variables. Within the framework of this
general purpose, the following questions were sought:

On what levels are 21st-century competencies of higher education students and their

readiness for e-learning? Does the relevant level differentiate according to the variables

given below:
e Gender
o Age

e Daily internet usage

Is there a statistically significant relationship between 21st-century competencies of

higher education students and their readiness for e-learning?
Method

Research Design

In this study, single and relational scan models were used together. The single scan
model aims to describe the occurrence of each variable as type or quantity. In this context, a
single scan model was used to determine the 21st-century competencies of higher education
students and their readiness for e-learning. The relational scan model aims to determine
whether there is a change between more than one variable, and to find out the degree of this
change if there is a change together (Fraenkel, Wallen, & Hyun, 2012). For this purpose, a
relational scan model was used to determine the relationship between higher education

students' 21st-century competencies and their e-learning readiness.

Population and Sample
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The population of the study consists of 11078 students at a public university in

Turkey. There are a total of 19 academic units in the relevant university, including 10
Faculties, 3 Colleges and 6 Vocational Schools. However, a total of 6 academic units,
including 2 faculties, 1 College and 3 Vocational Schools, which do not have students yet or
do not have enough students to meet the level of representation despite being within the
university, were not included in the study. Proportional stratified sampling method, one of
the probability-based sampling methods, was used in determining the participants in the
higher education institution where the study was conducted. The proportional stratified
sampling is the representation of subgroups in the population in proportion to their weight
in the population (Shaughnessy, Zechmeister, & Zechmeister, 2016). In this context, taking
into account the distribution of students in academic units, the population was divided into
13 strata, and a sample group close to the same percentage from each stratum was formed by
considering the percentage shares of students in these strata in the population. Accordingly,
2100 students constitute the sample of the research. The sample of the research represents
20% of the population of the research. The distribution of the students who make up the
population and sample of the research according to academic units is given in Table 1.

Table 1. The population of the research and the distribution of the students participating in the

research according to academic units

Name of the Academic unit Population Sample
N % N %

Faculty of Education 1957 18 371 17,7
Faculty of Theology 1150 10 212 10,1
Faculty of Economics and Administrative 705 6 134 6,4
Sciences

Faculty of Arts and Sciences 1085 10 206 9,8
Faculty of Engineering 581 5 110 5,2
Faculty of Veterinary Science 241 2 46 2,2
Faculty of Agriculture 204 2 39 1,9
Faculty of Health Sciences 697 6 132 6,3
School of Physical Education and Sports 679 6 129 6,1
School of Foreign Languages 135 1 31 1,5
Vocational School of Social Sciences 1516 14 287 13,7

Year 2021 Volume 9 Issue 17 80-101 “

Journal of Computer and Education Research



Elcicek & Erdemci

Vocational School of Technical Sciences 1045 9 198 94
Vocational School of Health Services 1083 10 205 9,8
Total 11078 100 2100 100

As can be understood from Table 1, of the 11078 participants that make up the
research universe, 18% are students of Faculty of Education, 10% Faculty of Theology, 6%
Faculty of Economics and Administrative Sciences, 10% Faculty of Arts and Sciences, 5%
Faculty of Engineering, 2% Faculty of Veterinary, 2% Faculty of Agriculture and 6% Faculty
of Health Sciences. Along with this, 6% of them are students of School of Physical Education
and Sports, 1% School of Foreign Languages, 14% Vocational School of Social Sciences, 9%
Vocational School of Technical Sciences and 10% Health Services Vocational School. A total
of 2100 students constitute the sample of the study, with 20% of the students in the
population being selected. The demographic characteristics of the participants participating
in the study are given in Table 2.

Table 2. Information on demographic characteristics of participants

Variables N %
Gender Male 1184 56,4
Female 916 43,6
Age 18-21 1794 85,4
22-25 184 8,8
26-29 101 4,3
30+ 31 1,5
Daily internet usage 0-2 hours 1058 50,4
3-5 856 40,8
6+ 186 8,9

Table 2 shows that 56% of the students selected for the sampling are male and 44%
are female. 85% of the sample group is between the ages of 18-21, 9% between the ages of 22-
25, 5% between the ages of 26-29, and 1% is between the ages of 30 and over. 50% of the
participants use the internet on a daily basis for 0-2 hours, 41% for 3-5 hours, and 9% for 6
hours or more.

Data Collection Tools
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21st-Century Skills Scale: It was developed by Cevik and Sentiirk in 2019. The scale

consists of 41 items and 5 factors. The 17th, 18th, 19th, 20th, 21st and 35th items of the scale
consist of reverse items. The items of the multi-dimensional 21st-century skills scale of
higher education students were designed in a 5-point Likert type. Scale items range from
"Strongly disagree (1)" to "Strongly agree (5)". The lowest score that can be obtained from the
scale is 41, and the highest score is 205. A score that is close to 205 means that 21st-century
competence is higher. Each of the reliability coefficients of the factors of the
multidimensional 21st-century skills scale is over 0.70. The Cronbach Alpha reliability
coefficient of the scale was calculated as 0.86. In this study, the Cronbach Alpha reliability
coefficient of the scale was calculated as 0.91. The reliability coefficients of the scale factors
vary between 0.81 and 0.90. The fact that each of these measurement results exceeded the
critical value of 0.70 is used as proof of the reliability of the scale items (Nunnally &
Bernstein, 1994). This situation indicates that the scale items serve to measure the desired
properties.

E-Learning Readiness Scale: It was developed by Yurdugiil and Demir in 2017. The
scale consists of 33 items and 6 factors. There is no reverse item on the scale. Scale items were
designed in a 7-point Likert type. The items of the scale range from "Not suitable for me (1)"
to "Completely suitable for me (7)". The lowest score that can be obtained from the scale is 33
and the highest score is 231. If the score is close to 231, it means that there is more readiness
for e-learning. The reliability coefficients of the factors of the e-learning readiness scale vary
between 0.84 and 0.95. The construct reliability coefficient of the scale was 0.98 and the
Cronbach Alpha reliability coefficient was calculated as 0.93. In this study, the Cronbach
Alpha reliability coefficient of the scale was calculated as 0.94. The reliability coefficients of
the scale factors vary between 0.83 and 0.92. Nunnally and Bernstein (1994) stated that the
critical value should be 0.70 to ensure that the measurement results based on the
measurement tool are reliable. In this respect, it was concluded that the e-learning readiness
scale applied to higher education students produced reliable measurements.

Data Collection and Analysis

Due to the Covid-19 pandemic in the 2020-2021 academic year, when the study was
conducted, the data were collected online, as the courses were conducted through distance
education at the university in question. For this purpose, the necessary permissions and

approvals for the decision of the Ethics Committee dated 18.06.2020 and numbered 49 were
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obtained from the Ethics Committee of the university where the study was conducted, and
then, within the framework of the permissions obtained from the Distance Education
Research and Application Centre, the necessary link address for the scales to access the
forms prepared in the electronic environment was sent to students’ e-mail addresses.
Necessary instructions were given in the link address on which the scale was filled in by the
students.

Before analysing the data collected in the digital environment, the reliability of the
data was checked. In this context, among the data collected from 2376 students, 276 data,
which were not considered valid for reasons such as marking the same items, missing
incorrect marking, were not included in the study. In this respect, the number of data, which
was 2376 at the beginning, was determined as 2100 after the elimination process.
Calculations were made after 6 negative items in the 21st-century competencies scale were
reversed while no change was made in the calculations regarding the items included in the e-
learning readiness scale with no negative items.

To interpret the scale and its sub-dimensions, an evaluation was made on average
scores. For ease of interpretation, three evaluation intervals, which are low, medium and
high, were taken as a basis. In the calculation of the score range, the formula (Highest Value -
Lowest Value) / Evaluation Interval Number formula was used. The evaluation interval and

criteria accepted in the study are presented in Table 3.

Table 3. Evaluation interval and criteria

Scales Evaluation Interval Criterion

21st-century competencies 1,00-2,33 Low level
2,33 -3,66 Medium level
3,66 - 5,00 High level

E-learning readiness scale 1,00 - 3,00 Low level
3,00- 5,00 Medium level
5,00 - 7,00 High level

During the data analysis stage, the SPSS program was used in all statistical analyses.
As a result of the Kolmogorov-Smirnov test (p <.05) applied to the scale and its sub-
dimensions in order to control the assumption of normality of the data, it was observed that

they did not show normal distribution. For this reason, the Mann-Whitney U test was used
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for paired comparisons and the Kruskal Wallis-H test for comparisons more than two. In
order to determine the difference between groups, Dunnett T3 for the sample size less than
50 and Games-Howell for the sample size larger than 50 from Post Hoc tests were used.
Pearson Moments Multiplication Coefficient correlation value was examined to determine
the relationship between 21st-century competencies and e-learning readiness. The data were

analysed with the SPSS program and the significance level was accepted as 0.05.

Findings

The findings of higher education students' 21st-century competencies and their
readiness for e-learning are presented below within the framework of research problems.

On what levels are 21st-century competencies and e-learning readiness of higher
education students? Descriptive statistics values for the scale and its sub-factors within the
scope of the sub-problem are given in Table 4. The arithmetic mean, standard deviation,
skewness and kurtosis values are included in the descriptive statistics table.

Table 4. Descriptive statistics on 2lst-century competencies and e-learning readiness of higher

education students

Scales and Sub-dimensions Male (N=1184) Female (N=916) General(N=2100)
% Ss % Ss % Ss
21st-century competencies 3,61 0,56 3,85 0,62 3,71 0,60
Information and Technology 3,89 0,68 4,09 0,64 3,98 0,67
Literacy
Critical Thinking and Problem- 2,20 1,01 2,65 1,25 2,40 1,15
solving
Entrepreneurship and Innovation 3,53 0,68 3,79 0,65 3,64 0,68
Social Responsibility and Leadership 3,36 0,78 3,65 0,78 3,49 0,79
Career Awareness 4,35 0,80 4,28 0,81 4,31 0,80
E-Learning Readiness 4,85 1,10 4,94 1,16 4,89 1,12
Computer Self-efficacy 4,01 1,53 4,27 1,44 4,12 1,50
Internet Self-efficacy 5,39 1,58 5,58 1,50 5,47 1,55
Online Communication Self-efficacy 4,73 1,60 4,95 1,51 4,82 1,57
Self-learning 5,29 1,28 5,21 1,31 5,26 1,29
Learner control 5,28 1,61 5,09 1,55 5,20 1,58
Motivation for e-learning 4,45 1,57 4,64 1,64 4,53 1,61

It is understood from Table 4 that higher education students find themselves
competent at a high level (e= 3.71) in terms of 21st-century competencies and at a medium
level (o= 4.89) in terms of being ready for e-learning. Considering 21st-century competencies
in terms of sub-dimensions, it is seen that the sub-dimensions of "information and

technology literacy" (e= 3.98) and "career awareness"(e = 4.88) are at an advanced level,"
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critical thinking and problem-solving "(e= 2,39), "entrepreneurship and innovation" (e= 3.64)
and "social responsibility and leadership" (e= 3.49) sub-dimensions are found to be at a
moderate level.

When examined in terms of e-learning readiness sub-dimensions, "computer self-
efficacy” (o= 4.12), "online communication self-efficacy" (o= 4.82) and "motivation for e-
learning" (e= 4, 53) sub-dimensions were found to be moderate. "Internet self-efficacy" (o=
5.47), "self-learning" (o= 5.26) and "learner control" (e= 5.20) sub-dimensions are observed to
be at a high level.

Do higher education students' 21st-century competencies and their e-learning
readiness differentiate according to the gender variable? Mann-Whitney U test analysis was
conducted within the scope of the sub-problem. Whitney U analysis results are given in
Table 5.

Table 5. Mann-Whitney U analysis results regarding the gender variable

Scales and Sub-dimensions Group N Mean Rank S U p
(Gender) Rank

21st-century competencies Male 1184 935,96 1108174,00 406654,00 ,000%
Female 916 1198,55  1097876,00

Information and Technology Literacy Male 1184 961,51 1138430,50 436910,50 ,000*
Female 916 1165,52  1067619,50

Critical Thinking and Problem-solving Male 1184 961,79 1138758,50 437238,50 ,000%
Female 916 1165,17  1067291,50

Entrepreneurship and Innovation Male 1184 944,65 1118469,00 416949,00 ,000%
Female 916 1187,32  1087581,00

Social Responsibility and Leadership Male 1184 935,07 1107124,50 405604,50 ,000*
Female 916 1199,70  1098925,50

Career Awareness Male 1184 1083,26  1282575,00 503489,00 ,004*
Female 916 1008,16  923475,00

E-Learning Readiness Male 1184 1017,66  1204906,00 503386,00 ,005%
Female 916 1092,95  1001144,00

Computer Self-efficacy Male 1184 1004,18  1188946,50 487426,50 ,000*
Female 916 1110,38  1017103,50

Internet Self-efficacy Male 1184 1018,19  1205542,50 504022,50 ,005*
Female 916 1092,26  1000507,50

Online Communication Self-efficacy Male 1184  1018,49  1205898,00 504378,00 ,006*
Female 916 1091,87  1000152,00

Self-learning Male 1184 1064,99  1260947,50 525116,50 ,213
Female 916 1031,77  945102,50

Learner control Male 1184 1096,16  1297856,50 488207,50 ,000*
Female 916 991,48 908193,50

Motivation for e-learning Male 1184 1015,51  1202365,50 500845,50 ,003*

Female 916 1095,73  1003684,50

*p<.05
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As seen in Table 5, the level of 21st-century competence of higher education students
differs by gender [U = 406654,00 p <0.05]. Considering the mean rank, it is seen that the
differentiation is in favour of female students. The level of the 21st-century competence of
female students is higher than male students. When examined in terms of sub-dimensions,
gender is a significant factor in all sub-dimensions of 2lst-century competencies. In
"Information and technology literacy" [U = 436 910.50 p <0.05], "critical thinking and
problem-solving" [U = 437238.50 p <0.05], "entrepreneurship and innovation" [U = 416949.00
p <0.05], "social responsibility and leadership” [U = 405604.50 p <0.05] sub-dimensions,
gender is in favour of women while “career awareness” [U = 503489.00 p <0.05] is seen to
differ in favour of males.

Considering the e-learning readiness levels of higher education students, it is
revealed that there is a significant difference according to gender. [U = 503386.00 p <0.05].
Considering the mean rank, it is seen that the differentiation is in favour of female students.
It is observed that the level of e-learning readiness of female students is higher than that of
male students. When examined in terms of sub-dimensions, "computer self-efficacy" [U =
487426.50 p <0.05], "internet self-efficacy" [U = 504022.50 p <0.05], "online communication
self-efficacy” [U = 504378.00 p <0.05], "motivation for e-learning" [U = 500845.50 p <0.05] sub-
dimensions are important factors in favour of women while "learning control" [U = 488207.50
p < 0.05] is an important factor in favour of men. However, the sub-dimension of "self-
learning" [U = 525116.50 p> 0.05] does not differ according to gender.

Do higher education students' 21st-century competencies and their e-learning
readiness differ according to the age variable? Kruskal Wallis-H test analysis was performed

within the scope of the sub-problem. Kruskal Wallis test analysis results are given in Table 6.

Table 6. Kruskal Wallis-H test analysis results for the age variable

Scales and Sub-dimensions  Group N Mean Sd. X2 P Significant
(Age) Rank Difference
(Games-Howell)

21st-century competencies A (18-21) 1794 1056,39 3 5,64 ,131 -
B (22-25) 184 1068,18

C(26-29) 91 970,20

D(30+) 31 840,68
Information and Technology A (18-21) 1794 1054,46 3 3,41 ,333 -
Literacy B (22-25) 184 1069,06

C(26-29) 91 990,90

D(30+) 31 886,29
Critical Thinking and A (18-21) 1794 1059,02 3 8,33 ,040%* A-D
Problem-solving B (22-25) 184 1054,63

C(629) 91 966,58
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Online Communication Self-

efficacy

Self-learning

Learner Control

Motivation for e-learning

D (30+)

A (18-21)
B (22-25)
C (26-29)
D (304)

A (18-21)
B (22-25)
C (26-29)
D (30+4)

A (18-21)
B (22-25)
C (26-29)
D (304)

A (18-21)
B (22-25)
C (26-29)
D (304)

A (18-21)
B (22-25)
C (26-29)
D (304)

A (18-21)
B (22-25)
C (26-29)
D (304)

A (18-21)
B (22-25)
C (26-29)
D (304)

A (18-21)
B (22-25)
C (26-29)
D (304)

A (18-21)
B (22-25)
C (26-29)
D (304)

A (18-21)
B (22-25)
C (26-29)
D (304)

31
1794
184
91
31
1794
184
91
31
1794
184
91
31
1794
184
91
31
1794
184
91
31
1794
184
91
31
1794
184
91
31
1794
184
91
31
1794
184
91
31
1794
184
91
31

779,44
1056,08
1056,38
974,64
915,29
1042,01
1168,87
909,10
1254,34
1050,50
1107,88
1094,94
579,48
1058,83
1021,36
1108,88
570,21
1064,59
994,00
1061,60
537,74
1060,72
1020,17
1083,99
540,52
1047,85
1125,74
1069,42
701,53
1056,13
1046,28
1078,47
667,71
1052,17
1036,45
1106,75
872,16
1054,91
1010,41
1128,14
805,35

Elcicek & Erdemci

3 3,14 ,370

3 16,00  ,001* C-D

3 21,38 000" D

3 21,06  ,000* D

3 24,82 000" D

3 23,54 000" D

3 13,26 ,004* D

3 12,74 ,005* D

3 3,61 ,307 -

3 7,47 ,058 -

*p<.05

As seen in Table 5, the age variable does not cause a significant difference in 21st-

century competence levels of higher education students (X? (sd = 3, n = 2100) = 5.64, p> .05),

yet it causes a significant difference in "critical thinking and problem-solving" (X (sd =3, n =

2100) = 8.33, p <.05), "social responsibility and leadership" (X2 (sd = 3, n = 2100) = 16.00, p <

.05) and "career awareness" (X?(sd = 3, n =2100) = 21.38, p <.05) sub-dimensions. The Games-

Howell test, which is one of the Post-Hoc tests conducted to determine the difference, shows
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that the difference in the sub-dimension of "critical thinking and problem-solving" is
between the ages of 18-21 and 30+, the difference in the sub-dimension of "social
responsibility and leadership” is between the ages of 26-29 and 30+, and the difference in the
"career awareness" sub-dimension is in the 30+ age range. In line with these data, the critical
thinking and problem-solving competencies of the students between the ages of 18-21 and
the social responsibility and leadership competencies of the higher education students
between the ages of 26-29 are higher than the students between the age range of 30+.
However, career awareness competencies of higher education students in the age range of
30+ are lower than those of other age groups.

The age variable causes a significant difference at higher education students' levels of
"readiness for e-learning” (X? (sd = 3, n = 2100) = 21.06, p <.05), and at levels of sub-
dimensions including "computer self-efficacy" (sd = 3, n = 2100) = 24.82, p <.05), "internet self-
efficacy” (sd = 3, n = 2100) = 23.54, p <.05), "online communication self-efficacy" (sd = 3, n =
2100) = 13.26, p <.05) and “self-learning” (sd = 3, n = 2100) = 12.74, p <.05). As a result of the
Games-Howell test, students aged 30+ had lower levels of e-learning readiness and computer
self-efficacy, internet self-efficacy, online self-efficacy and self-learning sub-dimensions than
students in other age ranges.

Do higher education students' 21st-century competencies and their e-learning
readiness differentiate according to the daily internet usage variable? Kruskal Wallis-H test
analysis was performed within the scope of the sub-problem. Kruskal Wallis-H test analysis
results are given in Table 6.

Table 6. Kruskal Wallis-H test analysis results for the daily internet usage variable

Scales and Sub-dimensions Group N Mean Sd. X2 P Significant

(Hours) Rank Difference

(Dunnett T3)

21st-Century Competencies A (0-2) 1058 1009,60 2 9,73 ,008 A-B

B (3-5) 856 1093,24

C (6+) 186 1086,49
Information and Technology A (0-2) 1058 1018,28 2 6,17 ,046 A-B
Literacy B (3-5) 856 1086,42

C (6+) 186 1068,48
Critical Thinking and Problem- A (0-2) 1058 1024,06 2 8,22 ,016 A-B
solving B (3-5) 856 1095,16

C (6+) 186 995,37
Entrepreneurship and A (0-2) 1058 1015,43 2 7,23 ,027 A-B
Innovation B (3-5) 856 1083,63

C (6+) 186 1097,52
Social Responsibility and A (0-2) 1058 1036,54 2 1,20 ,548 -
Leadership B (3-5) 856 1066,82
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C (6+) 186 1054,78

Career Awareness A (0-2) 1058 1006,37 2 12,28  ,002 A-B
B (3-5) 856 1102,52
C (6+) 186 1062,11

E-Learning Readiness A (0-2) 1058 1032,47 2 2,05 ,359 -
B (3-5) 856 1065,26
C (6+) 186 1085,15

Computer Self-efficacy A (0-2) 1058 1056,05 2 0,80 ,671 -
B (3-5) 856 1051,74
C (6+) 186 1013,21

Internet Self-efficacy A (0-2) 1058 1005,84 2 12,38  ,002 A-B
B (3-5) 856 1102,76
C (6+) 186 1063,99

Online Communication Self- A (0-2) 1058 1039,50 2 4,13 ,127 -

efficacy B (3-5) 856 1045,47
C (6+) 186 1136,19

Self-learning A (0-2) 1058 1026,33 2 3,40 ,182 -
B (3-5) 856 1074,11
C (6+) 186 1079,30

Learner control A (0-2) 1058 1018,97 2 5,95 ,051 -
B (3-5) 856 1085,73
C (6+) 186 1067,73

Motivation for e-learning A (0-2) 1058 1053,86 2 3,68 ,159 -
B (3-5) 856 1030,45
C (6+) 186 1123,69

*p<.05

As seen in Table 6, the variable of daily internet usage causes a significant difference
in 21st-century competence levels of higher education students (X2 (sd = 3, n = 2100) = 9.73, p
<.05). It also causes a significant difference in all sub-dimensions except for the "social
responsibility and leadership" sub-dimension. As a result of the Dunnett T3 test, one of the
Post-Hoc tests performed to determine the difference, it is seen that the difference is caused
by the daily internet usage range of 0-2 to 3-5 hours. In line with these data, students who
use the internet for an average of 0-2 hours a day, their 21st-century competencies, critical
thinking and problem-solving, entrepreneurship and innovation, career awareness
competencies are lower than students who use the internet for 3-5 hours a day.

Daily internet usage variable does not cause a significant difference in the e-learning
readiness levels of higher education students (X2 (sd = 3, n = 2100) = 2.05, p> .05). However,
the internet self-efficacy (X2 (sd = 3, n = 2100) = 12.38, p <.05) of the students who use the
internet for an average of 0-2 hours per day is lower than the students who use the internet
for 3-5 hours daily.

Is there a statistically significant relationship between higher education students'

21st-century competencies and their e-learning readiness? Pearson Correlation analysis was
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performed within the scope of the sub-problem. Pearson Correlation analysis results are
given in Table 7.

Table 7. Pearson correlation analysis results

E- Computer Internet Online Self- Learner Motivation
learning Self- Self- Communic learning control for e-learning
Readines  efficacy efficacy ation Self-
s efficacy
21st-century Pearson 0,370™ 0,276 0,220™ 0,396 0,380 0,317 0,118"
Competencies Correlation
P ,000 ,000 ,000 ,000 ,000 ,000 ,000
N 2100 2100 2100 2100 2100 2100 2100
21st- Informatio Critical Entreprene Social Career
century n and thinking urship and responsibili  awarenes
Compete technology and innovation ty and s
ncies literacy. problem- leadership
solving
E-learning Pearson 0,370 0,427 -0,137" 0,364 0,209 0,406™
readiness Correlation
P ,000 ,000 ,000 ,000 ,000 ,000
N 2100 2100 2100 2100 2100 2100
#*p<.001

As can be seen in Table 7, there is a statistically significant, positive, weak
relationship (r = .370; p <.05) between higher education students' 21st-century competencies
and their level of e-learning readiness. When examined in terms of sub-dimensions, while
there is a positive and low (.220 <r<.396; p <.05), there is a very low and positive correlation (r
= .118; p <.05) between the motivation for e-learning sub-dimension among the sub-
dimensions of “computer self-efficacy”, “internet self-efficacy”, “online communication self-
efficacy”, self-learning”, and “learner control”. .

There is a moderate positive correlation (.406 <r<.427; p <.05) between “information
and technology literacy” and “career awareness” and a weak positive correlation between
"entrepreneurship and innovation" and "social responsibility and leadership” (.209 <r< .370;

p<.05). On the other hand, it was found that there is a very weak negative correlation (r = -.

137; p <.05) between the "critical thinking and problem-solving" sub-dimension.

Discussion, Conclusion and Recommendations
The results of this study, which examines 21st-century competencies and e-learning
readiness of higher education students on the verge of digital transformation, are presented

under the headings within the framework of the research sub-problems.
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Results Regarding Higher Education Students’ 21%-Century Competencies and Readiness

for E-Learning

According to the results of the research, it was concluded that 21st-century
competencies of higher education students are at a high level. This situation means that
higher education students consider themselves highly competent in terms of 21st-century
competencies. It is thought that this situation may be related to the learning experiences of
the students in the higher education process. However, students find themselves highly
competent in terms of information and technology literacy and career awareness. Individuals
consider themselves moderately sufficient in terms of critical thinking and problem solving,
entrepreneurship and innovation, social responsibility and leadership, which are among the
other sub-dimensions of the scale. When the literature is examined, it is possible to find
research results that support this research result. As a matter of fact, Erdogan and Eker
(2020), in their studies on prospective teachers, reached the conclusion that prospective
teachers' levels of 21st-century competencies are high. Similarly, in the study conducted by
Kozikoglu and Altinova (2018) on prospective teachers, it was determined that prospective
teachers' perceptions of 21st-century efficacy were at a high level. In general studies, it is
seen that 21st-century competence levels of higher education students in are high
(Cemaloglu etc., 2019; Erdogan & Eker, 2020; Sinan & Dogan, 2019).

It was determined that higher education students' readiness for e-learning is medium.
Students feel ready at a medium level of e-learning. Students feel highly prepared for
internet self-efficacy, self-learning and learner control. They find themselves moderately
ready in terms of computer self-efficacy, online communication self-efficacy and motivation
for e-learning. It is thought that the diversification of ways of access to information due to
the rapid developments in internet technology, today's abundance of information and the
internet access speed of mobile technologies may have influenced students' e-learning
readiness and sub-dimensions. It was also revealed in many studies that computer
technologies and factors such as the internet affect students' readiness (Eom, 2014; Wu,
Tennyson & Hsia, 2010). Likewise, similar results were obtained in the study conducted by
Yilmaz, Sezer, and Yurdugiil (2019) with 5021 university students.

Results Regarding the Variables of Gender, Age and Daily Internet Usage of Higher

Education Students’ 21st-Century Competencies and Readiness for E-Learning
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According to the results of the research, it was determined that 21st-century
competence level of the female students is higher than the male students. It was concluded
that female students were more competent than male students in terms of information and
technology literacy, critical thinking and problem solving, entrepreneurship and innovation,
social responsibility and leadership. However, in the career awareness sub-dimension, it has
been seen that there is a significant difference in favour of male participants. When the
literature is examined, unlike the present study, it is seen that the level of 21st-century
competencies does not differ according to the gender variable (Cemaloglu etc., 2019;
Kozikoglu & Altunova, 2018). In the present study, the fact that 21st-century competencies of
female students are higher than those of men may be because women are more open to
learning in terms of information and technology literacy, critical thinking and problem
solving, entrepreneurship and innovation, social responsibility and leadership and continue
their learning habits outside the university. In addition, it is thought that these results may
have occurred because there are more departments related to social sciences in the higher
education institution where the study is conducted and that these departments are preferred
more by female students. Therefore, considering this difference, it is recommended to
determine the sample characteristics well and to reconsider the gender variable. Thus, it can
be said that the results obtained in terms of 2lst-century competencies can be better
discussed in terms of gender variable.

Higher education students' levels of readiness for e-learning differ in favour of female
students. E-learning readiness of female students is higher than male students. While there is
a significant difference in favour of women in the sub-dimensions of computer self-efficacy,
internet self-efficacy, online communication self-efficacy, motivation for e-learning, there is a
significant difference in favour of male participants in the learning control sub-factor. In the
self-learning sub-dimension of the scale, there is no significant difference according to
gender. This result obtained from the research differs at this point with the results of similar
studies in the literature. In similar studies, it has been concluded that there is no overall
gender differentiation (Jackson et al., 2008; Yilmaz, Sezer, & Yurdugiil, 2019). This situation
is thought to be due to the characteristics of the sample group. In future studies, it is
suggested that the data obtained from the sample should be analysed together with different
variables (such as technological access, technological infrastructure, use of technology,

technical support). As a matter of fact, it is stated that problems such as lack of technological
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support can negatively affect students' e-learning readiness (Naresh & Reddy, 2015). This

result reveals the necessity of various studies to increase students' readiness for e-learning. In
this context, institutional measures can be taken by organizing technology-supported
elective courses, additional sessions or courses for students.

The age factor does not cause a significant difference in 21st-century competence
levels of higher education students. However, critical thinking and problem solving
competencies of students aged 18-21, and social responsibility and leadership competencies
of higher education students aged 26-29 are higher than students aged 30+. However, career
awareness competence of higher education students in the age range of 30+ is lower than
students in the other age range. Although there is no direct study in the literature regarding
this result, it can be said that higher education students under the age of 30 have higher
levels of critical thinking and problem solving, social responsibility and leadership, career
awareness. However, it is recommended to future researcher(s) in order to interpret the
results obtained from the information about the students' previous learning experiences
more properly.

The age factor differs in favour of students under the age of 30 in the level of e-
learning readiness of higher education students. Computer self-efficacy, internet self-
efficacy, online self-efficacy and self-learning sub-dimension levels of higher education
students were also higher than students aged 30 and over. When the literature is examined,
there is no study directly related to the age variable regarding the state of being ready for e-
learning. However, it is possible to come across studies on the grade level variable (Cetin,
2008; Hung et al., 2010; Yurdugiil & Demir, 2017). Yurdugiil and Demir (20107) concluded in
their study that students in the 4th-grade of higher education are more ready for e-learning
in terms of all components of e-learning readiness compared to the 1st-grade students.
Similarly, in the study conducted by Cetin (2008), the level of computer self-efficacy of
upper-class university students was found to be higher than those of lower classes. This
situation in the studies may be related to the learning experiences of the students during
their time in higher education. However, it is thought that this result, which emerged within
the scope of this study, may be more related to the learning experience in higher education.
Therefore, it is recommended that the data to be obtained regarding the age variable in

future studies should be presented by considering them together with different parameters.
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The variable of daily internet usage causes a significant difference in 21st- century
competence levels of higher education students. Students who use the internet for an
average of 3-5 hours a day have higher 21st-century competencies and information and
technology literacy, critical thinking and problem solving, entrepreneurship and innovation,
career awareness competencies than students who use the internet daily for 0-2 hours.
Considering this situation, it is recommended that institutions should take into account the
daily internet usage periods and take measures for this in developing the 21st-century
competence levels of students. In this context, in line with the suggestion of Orban, Teeling-
Smith, Smith, and Porter (2018), online courses and face-to-face lessons can be taught in a
way as blended learning. However, the variable of daily internet usage does not cause a
significant difference in the level of e-learning readiness of higher education students. The
internet self-efficacy of students who use the internet for an average of 0-2 hours per day is
lower than the students who use the internet for an average of 3-5 hours per day. In general,
it is known that there is a positive relationship between internet usage time and internet self-
efficacy (Yenilmez et al., 2011). Therefore, it can be said that this situation is an expected
result. However, for what purposes students use the internet and the effect of this on the
variables rather than how long they spend on the internet can be revealed by the studies.

There is a statistically significant, positive and weak relationship between higher
education students' 21st-century competencies and their level of e-learning readiness. While
a weak and positive relationship is found between the 21st-century competencies and the
dimensions of computer self-efficacy, internet self-efficacy, online communication self-
efficacy, self-learning and learner control, there is a positive and weak relationship between
the 21st-century competencies and the motivation for e-learning sub-dimension. There is a
positive, moderate-level relationship between students' e-learning readiness and information
and technology literacy, career awareness and a low and positive relationship between
entrepreneurship and innovation, social responsibility and leadership.

In the 21st century, higher education institutions are one of the most effective
institutions in changing the skills expected from individuals and gaining these skills. In this
context, it is important to determine to what extent individuals studying at higher education
institutions possess these skills. The pandemic process, which emerged at the end of 2019
and affected the world and was an obstacle for face-to-face education, once again revealed

the importance of e-learning. It is also important to determine how ready individuals are for
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distance education processes, both in the normal process and in compulsory situations such
as pandemics. Within the scope of this research, 21st-century skills of individuals and their
level of e-learning readiness were determined and the relationship between these variables
was revealed. Future studies may investigate how to ensure individuals acquire 21st-century
skills and how to increase the e-learning readiness of individuals. It is thought that it would
be beneficial to carry out similar studies in primary, secondary and high schools to reveal the
situation and discuss the measures that can be taken for that.
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Introduction

The rapid development of information and communication technologies has created
new avenues for education including language teaching and learning contexts. The ubiquity
of internet technologies, particularly mobile devices with internet service, provided
opportunities for learners to engage in a multitude of literacy practices without
spatiotemporal limitations (Kessler, 2018). These changes sparked a growing interest in
educational technology research, which systematically addressed the integration and impact
of technologies into educational contexts across the world (Yildiz, Cengel, & Alkan, 2020).
The high number of research exploring educational technologies facilitated an increase in

review studies, in which different aspects of such technologies were analyzed (e.g., Chen,
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Chen, Jia, & An, 2020; Strelan, Osborn, & Palmer, 2020). Such a comprehensive analysis of
research in a particular topic can provide a deeper and clearer understanding of the
phenomena investigated (Dirlikli, Aydin, & Akgiin, 2016). A similar strand of research
exploring the role of digital technologies has also emerged in the contexts of second
language teaching and learning (e.g., Parmaxi & Zaphiris, 2016; Shadiev, Hwang, & Huang,
2017). However, there remains a dearth of research analyzing educational technology
research trends in certain fields including English language teaching. Therefore, it is the
intention of the present study to address this discrepancy through investigating the research
trends across graduate theses with a focus on educational technologies, which are published
between 2016 and 2020 in the field of English language teaching in the context of Turkey.
Digital competence training, pre-service teachers have improved in using information
searching strategies, accessing information, evaluating the validity and reliability of
information, organizing and storing information (Cebi & Reisoglu, 2019). Digital competence
trainings improved preservice teachers’ skills of searching for information on the web
(Ramirez-Montoya, Mena, & Rodriguez-Arroyo, 2017). The purpose of this study is to find
out if there is any gap of teachers between their Online Education skills. We are residing in a
planet where technology is contemporary in our life routines. Online Learning is one of the
vastest revolutions in individuals' lifespans. They give mobility and excitement to its users
that these modern technological devices become most significant part of many people’s lives.
From online banking to watch the news on TV, we are confronting the progressions and
affects that convey to our lives. Schools couldn't stay out of these online progressions and a
wide range of classrooms had been altered, giving its place to virtual classrooms, from
special spaces for the perusing of scholarly messages being delivered via social media
platforms to sight and sound spaces, where the utilization of data and correspondence

innovation had accomplished incredible significance in Online learning.

Literature Review

The present section lays out a brief review of the literature exploring educational
technology trends in English language teaching and learning spaces within the context of
Turkey. Considering the limited number of research in this particular area, the trends across

the previous research in Turkish context are covered from two main perspectives: the
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research trends in the field of educational technology, and the syntheses centered on the
trends in English language teaching.

Prior studies were synthesized in terms of both educational technology in general
(e.g., Yildiz et al.,, 2020) and the use of educational technology particularly for language
teaching and learning purposes (e.g., Parmaxi & Zaphiris, 2016) in a worldwide setting. A
similar trend was followed for the scholarship in educational technology (e.g., Gokmen et al.,
2017) and English language teaching in the context of Turkey (e.g., Ozmen, Cephe, & Kinik,
2016). While some of the research explored the trends across the scholarship by mainly
analyzing graduate theses (e.g., Uzunboylu & Kocakoyun, 2016), others synthesized research
published in internationally indexed journals as well (Solak, 2014). It is also important to
note that a majority of the scholarship conducting research synthesis was published in 2016
or later, which illustrate a recent picture of the trends in the scholarship.

Content analyses of the educational technology study trends in Turkey were
performed in multiple studies including an early research by Goktas et al. (2012), who
investigated Turkish educational technology research published between the years of 2000-
2009. The analysis revealed that educational environments and technology were frequently
at the center of the research, while questionnaires and quantitative analyses were employed
as data collection tools and quantitative analysis method, respectively. Similarly, an
extensive content analysis, which focused on the articles published by Turkish authors
between 1990 and 2011 in the field of educational technology (Kiigiik, Aydemir, Yildirim,
Arpacik, & Goktas, 2013), showed that educational environments and technology,
multimedia, and distance education were the most commonly studied subjects. Interviews
and questionnaires were frequently adopted as data gathering tools, while sample
participants often featured preservice teachers and other undergraduate students. Analyzing
doctoral research in educational technology in the Turkish context, Durak, Cankaya, Yunkul,
and Misirli (2018) found that interview, questionnaires, and scales were frequently used for
data gathering purposes, and the participants often included university students. Unlike the
previous research, mixed method was the most commonly used method in dissertations in
educational technology. Another area of research concentrated on particular aspects of

educational technology research such as distance education in Turkey. For example, Gokmen
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et al. (2017) analyzed research trends on distance education graduate research produced
between 2005 and 2014, Durak et al. (2017) examined master’s theses on distance education
in higher education context between 1986 and 2015. Both studies showed that quantitative
methodology was the most frequently adopted research design, while survey/questionnaire
was the most commonly used method to collect data. In addition, both descriptive and
inferential analyses were adopted for data analysis, which commonly gathered from
undergraduate students and adults.

Given the focus of the present study on educational technology theses in English
language teaching and learning, it is worthwhile examining research trends across the
articles and theses published in the relevant field of study in the context of Turkey. Being one
of the studies investigating the research trends across papers published between 2009 and
2013, Solak’s (2014) synthesis revealed that quantitative method was employed the most,
while the commonly preferred sample group was undergraduate students and 31-100
sample size was the most common group. In another study, Yagiz, Aydin, and Akdemir
(2016) reviewed research articles published in journals between 2005 and 2015, and found
similar results in terms of research design, data collection tool, sample group and sample
size. They have also noted that language acquisition/learning, language teaching, and
teacher education were themes which were commonly investigated. In another research
exploring the abstracts of English Language Teaching (ELT) research in a Turkish journal
database platform, Cesur, Kok, and Aydin, (2018) found that teacher education, curriculum
and teaching materials, and language teaching were frequently examined by researchers,
undergraduates were the most common participant group, and sample size was 31-100 in the
majority of the research. Finally, in their comprehensive review of Turkey-based ELT
research, Aydinli and Ortagtepe (2016) showed that main topics of investigation were
centralized around language learning and learners, English language teaching and language
teachers, and in-service and pre-service teacher education/professional development.

The other research strand consisted of studies performing content analysis of master’s
and doctoral theses published in ELT scholarship in Turkey. In an early study, Kirmiz1 (2012)
found language skills, teaching method, psychology and language teaching as the widely

researched areas of study across master’s theses. Examining doctoral research between 2009
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and 2013 in ELT, inal, Ozdemir, Kiray, and Oral (2016) reported that classroom teaching and
learning was at the center of attention in the majority of research, while theses often featured
quantitative research methodologies and adult learners as sample groups. Exploring doctoral
research in the same context, Ozmen et al. (2016) found that multiple aspects of Teaching
English as a foreign language (e.g., teaching language skills, certain variables such as learner
and teacher) were among the commonly examined areas, while dissertations investigating
young learners were reported to be quite limited. Finally, Sisman, Biiyiikkarct and Ozyurt
(2019) documented the broad picture of the research trends across ELT graduate theses and
reported that a) vocabulary and assessment were the most common choices as the topic of
investigation, b) sample size in the research was often 31-60, and c) mixed method was the
most preferred method. Several studies have also synthesized graduate thesis research by
focusing on a particular aspect such as coursebooks and preparatory schools. To illustrate,
Simsek and Diindar (2017) undertook an analysis of research trends in English as a Foreign
Language (EFL) coursebook evaluation across graduate theses, and Kogyigit and Erdem
(2018) examined graduate research on English preparatory classrooms at Turkish higher
educational settings.

Despite a growing body of content analysis research in the fields of educational
technology and English language teaching, the research has yet to document educational
technology research trends in ELT contexts in Turkey. In an effort to address the gap in the
previous scholarship, the present study aims to analyze ELT graduate theses featuring
educational technologies for the period between 2016 and 2020 through the formulated
research questions below:

1. What is the distribution of exterior characteristics of the educational technology

research in ELT contexts? (type of thesis, year and place of publication)
2. Which topics were commonly investigated in educational technology research in
ELT contexts?

3. What kinds of technologies were featured in educational technology research in
ELT contexts?

4. Which methods were commonly adopted in educational technology research in

ELT contexts?
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5. What are the common data collection tools employed in educational technology
research in ELT contexts?
6. Which data analysis methods were utilized in educational technology research in
ELT contexts?
7. What are the sampling features of the in educational technology research in ELT
contexts?
a. Which sample groups were commonly preferred?

b. Which sample size range was frequently selected?

Methodology

The present study investigated educational technology theses and dissertations
written in the area of English language teaching and learning in the context of Turkey from
January 2016 through September 2020. The study adopted a descriptive content analysis
methodology, which allows researchers to analyze the collected data to classify the content
with respect to general tendencies, emerging themes and trends through a descriptive
approach (Yildirrm & Simsek, 2013). The selected theses were systematically analyzed to
demonstrate certain characteristics, and methodological trends of educational technology
theses conducted in connection with ELT scholarship in Turkey.

Data Collection

The present study comprised master’s theses and doctoral dissertations in the
intersection of educational technologies and English language teaching and learning. As part
of the data collection, graduate theses were gathered through the online electronic thesis
database of the Turkish Council of Higher Education (TCHE). The following criteria were
devised for the present study; a) The thesis had to be published in the field of English
language teaching and learning between 2016 and 2020 (by September), b) The focus of the
research had to be related to a single or multiple aspects of educational technology within
the context of Turkey, c) The thesis had to be publicly accessible through TCHE’s thesis
database. The selected theses were identified through the online database’s advanced search
tool, which allowed the researcher to reach the complete list of master’s and doctoral theses
published in the department of English language teaching. In order to avoid missing a

relevant thesis, the advanced search was performed multiple times as there were
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institutional variations in terms of thesis categorizations (i.e., English Language Education
Department, English Language Department, English Language Teaching Department,
English Language Teaching). Following the identification of approximately 700 theses
according to the first criterion, a total of 149 works featuring an educational technology were
found to comply with the second criterion. Finally, three theses were excluded as they were
not publicly accessible in the online database system. As a result, a total of 146 theses were
used.

Data Analysis

A combination of coding frameworks was utilized for data analysis in the present
study. While one of them (Giiler & Tas, 2020) was employed as it was exclusively used for
the analysis of theses in pre-school science education research, the other one (Yagiz, Aydin,
& Akdemir, 2016) was preferred for the fact that it was adopted for the examination of
publications in the field of ELT. Given the focus of the present study on theses, an adapted
version of the coding framework used by Giiler and Tas (2020) were selected as the chief
analysis method (Table 1). The parameters used in the study were based on both exterior
(place of completion, year, type), and content (research and technology focus, research
design, data collection tools and analysis, participant groups and sample size) features of the
examined theses. Each thesis was investigated through the use of the adapted parameters
and presented in multiple formats such as frequency and percentage following the process of
analysis.

Table 1. The parameters adopted for the analysis of theses in the present study
Theme Sub-theme Description

Exterior features Place of completion The university where the work was completed
The year completed and type of thesis

Year and Type (Master’s/Doctoral)

Content features Research focus Main theme(s) of the study
Technology focus Educational technology/ies used for the study
Research design Quantitative, Qualitative, Mixed-methods
Data collection tools Interview, survey, observation etc.
Data analysis Descriptive, inferential, qualitative
Participant groups Teachers, students, parents etc.
Sample size The number of participants
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Findings

This section features the presentation of the findings by means of the tables created
following the analysis of master’s and doctoral theses examined in the present study. The
findings are presented in accordance with the coding framework and shared in two main
categories: Exterior characteristics and content features.

Findings Related to Exterior Characteristics of Theses

The findings are presented with respect to exterior characteristics of theses in this
section.

Table 2. Distribution of theses by its type and university

Theme Code Master’s Doctoral  tf %
thesis thesis

Bahgesehir University 26 2 28 19.18

Cag University 17 2 19 13.01

Cukurova University 12 3 15 10.27

Ufuk University; Uludag University* 14 0 14 959

Middle East Technical University 8 1 9 6.16

Istanbul University (Cerrahpasa); 8 0 8 5.48

Sabahattin Zaim University*
Akdeniz University; Gaziantep 8 0 8 5.48

University; Pamukkale University;
Samsun Ondokuz Mayis University*

Gazi University 6 1 7 4.80
. . Hacettepe University 4 7 4.80
University - : :
Name Abant Izzet Baysal University; Burdur 7 0 7 4.80
Mehmet Akif Ersoy University; Dicle
University; Kocaeli University;
Maltepe University; Necmettin
Erbakan University; Siilleyman
Demirel University*
Balikesir University 5 0 5 3.42
Yeditepe University 3 2 5 3.42
Canakkale Onsekiz Mart University 1 3 4 2.74
Anadolu University; Bogazici 2 2 4 2.74
University
Atatiirk University 2 1 3 2.05
Mugla Sitki Kogman University 3 0 3 2.05
Total 126 20 146 100

* Statistics are equally distributed across the universities.

As frequency and percentage of theses indicated in Table 2, the data comprised of 126
master’s theses (86.3%) and 20 doctoral dissertations (13.7%) conducted across 28 different

higher education institutions. A great number of ELT postgraduate theses (f = 62) featuring
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educational technologies were conducted at three universities (Bahgesehir, Cag, Cukurova)
with a combined ratio of 42.46%. A total of 82 theses were published by twenty-two state
universities, which corresponds to an average of 3.72 theses per university, while the
remaining 64 theses were conducted at six foundation universities, corresponding to an
average of 10.66 theses per university. The fact that there are more master’s theses is not
surprising considering the relative scarcity of ELT doctoral programs compared to master’s
programs in Turkey. The number of educational technology-related ELT theses being high at
certain universities is likely to be associated with the relevant expertise possessed by the
faculty in those institutions.

Table 3. Distribution of theses by year

Theme Code Master’s thesis Doctoral thesis Total
f % f % f %
2016 17 13.49 4 20 21 14.38
2017 27 21.43 1 5 28  19.18
Years
2018 14 11.11 9 45 23 15.75
2019 46 36.51 4 20 50 34.25
2020 22 17.46 2 10 24 1644
Total 126 100 20 100 146 100

Table 3, which displays the distribution of the examined theses by year, showed that
the highest number of theses (f = 50) were completed in 2019. The overwhelming majority of
the research conducted consisted of master’s theses (f = 46), while the highest number of
doctoral dissertations (f = 9) was achieved in 2018. As seen in the table below, the frequency
of the total number of theses indicated that the number of research investigating educational
technologies followed a relatively upward trend, which featured a major increase in master’s
theses in 2019. Given the fact that the last quarter of 2020 was not covered in the present
study and the potential delays in graduate research due to COVID-19 outbreak in Turkish
higher education context, it can be argued that the research exploring the technological
phenomena in English language teaching and learning settings might follow a similar or
potentially an upward trend more vertically when the epidemic outbreak is successfully
under control.

Findings Related to Content Features of Theses

The findings with respect to content characteristics of the examined theses are

presented in this section. The findings stem from the analysis of content-related areas such as

D
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research and technology focus of the theses, research design, data collection tools, data
analysis, participant groups, and sample size.

Table 4. Distribution of theses by research focus

Theme Code Master's  Doctoral Total
thesis thesis

f % f % f %
Attitudes and Perceptions 56 3916 3 9.68 59 3391
Digital Literacies & 21st Century Skills 14 9.79 6 1935 20 11.49

Flipped Instruction Model 14 979 3 968 17 977

Research Language Development and Use 15 1049 1 323 16 9.2
focus Gamification & Augmented Reality 10 699 1 323 11 6.32
Learner Autonomy 7 4.9 4 129 11 6.32

Motivation 6 42 3 9.68 9 517

Distance Education 5 3.5 4 129 9 5.17

Pre- and In-service Teacher Education 4 2.8 4 129 8 4.6

Other 12 838 2 645 14 8.05

Total 143 100 31 100 174 100

According to Table 4, the research focus of the theses was varied although attitudinal
studies and theses exploring digital literacies and 21 century skills nearly equaled half of the
examined theses. Attitudinal research was particularly prevalent across master’s theses
(f=56) and it consisted of research exploring the perceptions, attitudes, beliefs, or opinions of
various sample groups towards technological tools or technology-enhanced methodologies.
Digital literacies, on the other hand, was the most popular research area for doctoral theses
(19,35%, f = 6). The research in this group, which was categorized under the umbrella terms
of digital literacies and 21% century skills, was comprised of studies investigating areas such
as critical thinking, pragmatic and intercultural communication competences. It is
noteworthy that the number of research focusing specifically on language development and
use was relatively limited (9,2%, f = 16) despite being ranked as 4t in the list. Apart from the
listed research focus areas such as flipped instruction model, learner autonomy, and
motivation, the underexplored research topics, which were listed in the category of ‘Other’,
included anxiety, concept mapping, English for specific/academic purposes, and future labs.
These findings correspond well to the previous research with respect to the topics such as
language learners and language teachers (e.g., Inal et al., 2016; Ozmen et al., 2016), but they
are in contradiction with the literature with respect to pre- and in-service teacher education

(e.g., Aydinli & Ortagtepe, 2016; Cesur et al., 2018; Yagiz et al., 2016). Considering these
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results, it might be argued that educational technology research concerning pre- and in-
service EFL teacher education is relatively limited in comparison with the number of teacher
education research in the field of ELT in general. The findings regarding the research focus
of the studies are also generally in line with the predominantly examined areas in
educational technology research, which are reported as educational technology and
environment and multimedia (e.g., Goktas et al., 2012; Kiigiik et al., 2013). However, the
number of research focusing on distance education is low compared to the research trends
across the educational technology scholarship (e.g., Kiigiik et al., 2013).

Table 5. Distribution of theses by technology focus

Theme Code Master’s Doctoral Total
thesis thesis
f % f % f %
CALL resources (general) 34 2282 5 2273 39 2281
Video-based materials 31  20.81 4 18.18 35 2047
Skill-based Web 2.0 tools 29 1946 4 1818 33 19.30
Technology LMS & E-learning platforms 13 8.72 6 2727 19 11.11
Focus Social networking sites 8 5.37 0 0.00 8 4.68
Games & Gamifying tools 7 4.69 0 0.00 7 4.09
Blogs 5 3.36 1 4.55 6 3.51
Virtual/Augmented reality tools 5 3.36 0 0.00 5 2.92
IWBs / Tablets 5 3.36 0 0.00 5 2.92
Others 12 8.05 2 9.09 14 8.19
Total 149 100 22 100 171 100

Table 5, illustrating the distribution of the examined theses by technology focus,
indicating that four groups of technologies were strongly prevalent across both master’s and
dissertation research: CALL resources in general, video-based materials, skill-based Web 2.0
tools, and learning management systems (LMS) and e-learning platforms. While the first
group often included attitudinal research exploring participants’ perceptions towards CALL
or MALL resources (e.g., internet technologies, mobile applications) in general (f=39), the
second group (i.e., video-based materials) consisted of technologies such as multiple TV
series and commercials, animations, TED-Ed videos, video editing tools (e.g., WE-Video,
Screencastomatic), and digital storytelling platforms such as Animaker (20,47%, f=35). Skill-
based Web 2.0 tools, which specifically developed for improving a particular skill, were also
frequently employed in the theses. Some of the examples included tools adopted for

developing listening (e.g., audiobooks, Randall’s cyber listening lab) , writing (e.g., CYWrite,
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Google Docs), reading (e.g., annotation tools, e-readers), and vocabulary (e.g., Rememba,
Memrise) (f=33). Finally, LMSs and e-learning platforms were commonly utilized in master’s
theses (8,72%) and particularly in dissertation research (27.27%). Such technologies consisted
of mainstream LMSs (e.g., Edmodo, Moodle, AdobeConnect), systems that are developed to
address the needs of a particular institution (e.g., Dicle University online LMS, Istanbul
University AUZEF online platform), and systems that are designed specifically for language
learning purposes (e.g., Cambridge Unlock, MyEnglishLab). In addition to these four categories,
social networking sites (e.g., Facebook, Twitter), games and gamifying tools (e.g., MMOGs,
Kahoot), blogs (e.g., Wordpress, Blogger), virtual and augmented reality tools (e.g.,
virtual/augmented reality apps such as HP Reveal 2, Layar, VR Grocery), interactive
whiteboards and tablets, and others including corpora (e.g., BNC, COCA), and assessment
tools (e.g., Google forms, Socrative). Although there is no similar study to make a direct
comparison with these findings, it can be argued that these findings are not surprising as
multimedia technologies are found to be commonly featured in educational technology
research (e.g., Kiiglik et al., 2013). The finding regarding skill-based Web 2.0 tools also
concurs well with the previous studies as language skills are frequently examined across ELT
graduate thesis research (e.g., Sisman et al., 2019). What is perhaps surprising is that the
investigation of socio-interactive web technologies such as social media and
gamifying/augmented reality tools are almost non-existent across doctoral thesis research.

Table 6. Distribution of theses by research design

Theme Code Master’s thesis  Doctoral thesis Total
f % f % f %
Research Quantitative 29 23.02 3 15 32 2192
Method Qualitative 18 14.29 2 10 20 13.70
Mixed-Methods 79 62.70 15 75 94  64.38
Total 126 100 20 100 146 100

As for Table 6, the research design of the theses displayed that the majority of
researchers adopted mixed-methods approach as their preferred method of investigation
(64.38%, f=94). Explanatory sequential design and convergent parallel design were among
the most commonly adopted methods. Mixed-methods approach was found as the most
popular research design across both categories of theses, and it was employed in as high as

75% (f=15) of doctoral theses. According to the statistical results, quantitative research
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method was adopted in 23.02% (£=29) of the master’s theses, while only 14.29% (f=18) of the
master’s theses featured qualitative method. Only a quarter of the doctoral theses employed
either quantitative (f=3) or qualitative method (f=2). Qualitative research across the theses
often consisted of single or multiple case studies as well as experimental and
phenomenological research, while correlational studies, quasi-experimental, or descriptive
research were mainly utilized in master’s and doctoral theses adopting a quantitative
approach. These findings are in accordance with the latest research syntheses (e.g., Durak et
al.,, 2018; Sisman et al., 2019), but not in other studies, in which quantitative research design
was found to be the most commonly used methodology in both educational technology and
ELT research (e.g., Goktas et al., 2012; Inal et al., 2016; Kigiik et al., 2013; Solak, 2014; Yag1z et
al., 2016). This finding is perhaps not surprising given the present synthesis covers the
period of 2016 and 2020, and there is an upward trend in tendency to use mixed-methods
design in the recent years as indicated in the fields of educational technology (e.g., Durak et
al., 2017) and ELT (Sisman et al., 2019).

Table 7. Distribution of theses by data collection tools

Theme Code Master’s Doctoral Total
thesis thesis

f % f % f %
Survey/Questionnaire 89 29.87 16 20.00 105 27.78
Interview 80 2685 14 1750 94 2487
Coﬁ::ion Knowledge/Achievement Test 63 2114 16 2000 79  20.90
Tools Reflection Paper/Journal 23 7.72 9 11.25 32 8.47
Observation/Field note 15 5.03 9 11.25 24 6.35

Participant Work 15 5.03 9 1125 24 635

Others 13 4.36 7 875 20 5.28

Total 298 100 80 100 378 100

Table 7, which shows the distribution of master’'s and doctoral theses by data
collection tools, illustrated that three tools were the most commonly employed means of
collecting data in both types of theses: survey/questionnaire (27.78%, f=105), interview
(24.87%, £=94), knowledge/achievement tests (20.90%, =79). Following these data collection
tools, reflection papers or journals (e.g., teacher diary notes) and observation / field notes
(e.g., screen capturing recordings) were commonly used as a means of gathering data for the
research. The data were collected through participant work (6.35%, f=24) as well, which

featured documents such as online peer feedback comments, participants’ lesson plans,
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assignments, learner essays, blog posts, and discussion forum posts. These findings are in
tune with the literature, in which survey/questionnaire, interviews, and achievement tests
were commonly reported among the preferred data collection tools (e.g., Durak et al., 2018;
GoOktas et al., 2012; Solak, 2014)

Table 8. Distribution of theses by data analysis methods
Theme Code Master’s Doctoral Total
thesis thesis
f % f % f %
Data Analysis  Descriptive analysis 91 3655 13 27.08 104 35.02

Methods Inferential analysis 58 2329 17 3542 75 2525
Qualitative analysis 100 40.16 18 3750 118 39.73
Total 249 100 48 100 297 100

As displayed in Table 8, the gathered data were analyzed by means of quantitative
(i.e., descriptive analysis and inferential analysis) and qualitative analyses. Quantitative
analysis was the most preferred data analysis method across both master’s theses (59.84%,
f=149) and doctoral theses (62.5%, f=30). While descriptive analysis was more commonly
adopted than inferential analysis in master’s research (36.55, {=91), inferential analysis was
employed more in doctoral theses (35.42, f=17). The types of inferential analyses that were
statistically run in all types of theses consisted of non-parametric tests (e.g., Wicoxon Signed
ranks, Mann Whitney U, Kruskal Wallis, Kolmogorov-Smirnov, Shapiro-Wilk tests), t-tests
(e.g., paired sample, independent sample), ANOVA/ANCOVA, and regression analysis. The
collected data in the theses examined were qualitatively analyzed in a relatively high
percentage for both master’s research (40.16%, £=100) and doctoral theses (37.50%, f=18). The
means of qualitative analysis across both types of theses often featured content and thematic
analyses, which were followed by other methods such as constant comparative analysis.
However, only a limited number of research (f=10) adopted digital qualitative analysis tools
for the purpose of data analysis. MAXQDA (f=6) was the most popular qualitative data
analysis software, which was followed by NVivo (f=2) and Atlas.ti (f=2). Research syntheses
in the literature generally support these findings (e.g., Goktas et al., 2012) although some
studies reported a balance between descriptive and inferential analyses unlike the present

study (e.g., Durak et al., 2018). Considering the predominance of the quantitative research
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across the analyzed research, it is not surprising to see quantitative analysis methods being
employed more than qualitative analysis.

Table 9. Distribution of theses by participant groups

Theme Code Master’s Doctoral Total
thesis thesis
f % f % f %
Undergraduate students 57 4014 8 3636 65 39.63
Pre-service EFL Teachers 14 9.86 9 4090 23 14.02
In-service EFL Teachers 18  12.68 2 9.10 20 12.20
Univ.-level EFL instructors 16  11.28 1 4.55 17  10.36
.. High school students (9-12) 13 9.16 1 455 14 854
Participant
Group Secondary students (5-8) 8 5.63 0 0 8 4.88
Others 7 4.93 1 4.55 8 4.88
Primary students (1-4) 5 3.52 0 0 5 3.05
Faculty members 1 0.70 0 0 1 0.61
Early childhood students 1 0.70 0 0 1 0.61
Parents 1 0.70 0 0 1 0.61
Documents 1 0.70 0 0 1 0.61
Total 142 100 22 100 164 100
Table 10. Distribution of theses by sample size
Theme Code Master’s thesis  Doctoral thesis Total
f % f % f %
31-100 67 53.17 5 25 72 49.33
101-300 26 20.63 5 25 31 21.23
Sample
number 11-30 21 16.67 6 30 27  18.49
1-10 10 7.94 1 5 11 7.53
301-1000 2 1.59 2 10 4 2.74
more than 1000 0 0 1 5 1 0.68
Total 126 100 20 100 146 100

The research trends across the examined theses were analyzed by means of sample
groups and sample size as well (Table 9, Table 10). Undergraduate students, commonly
including preparatory class students (e.g., medicine, engineering), were frequently involved
in a high number of master’s thesis research (40.14%, f=57). Other participant groups
included in-service EFL teachers, university-level EFL instructors, and secondary and high
school students. Faculty members (0.70%), early childhood students (0.70%), parents (0.70%),
and documents (0.70%), were the least chosen populations. University-level students (i.e.,
undergraduate students and pre-service EFL teachers) were included in more than three-

quarters of doctoral thesis research (77.26%, f=17). The remaining participant groups across
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doctoral theses were in-service EFL teachers (f=2), university-level EFL instructors (f=1), high
school students (f=1), and others (f=1). The frequently preferred sample sizes were groups of
31-100 (49.33%, £=72), 101-300 (21.23%, f=31), and 11-30 (18.49%, {=27) in both master’s and
doctoral theses, which also provided insight regarding the preferred research designs.
Findings regarding participant groups (i.e., undergraduate students) and sample sizes (i.e.,
31-100 participants) concurred well with the findings from the literature, particularly in the
field of ELT (e.g., Cesur et al., 2018; Solak, 2014; Yagiz et al., 2016). The fact that young
learners were included in the research in a limited way was also present in the previous
research syntheses (e.g., Ozmen et al., 2016). Therefore, it can be assumed that ELT research
with an educational technology focus follows the similar trends of ELT studies with respect

to sample groups and sizes.
Conclusion and Suggestions

The present study aimed to investigate English language teaching and learning-
related educational technology theses for the period between 2016 and 2020 through a
descriptive content analysis methodology. The theses were examined to illustrate research
trends across both master’s and doctoral theses in the context of Turkey and to shed a light
on the broad picture of the field as well as paving the way for the future research and the
policymakers. The findings indicated that the research focus of theses was attitudinal studies
and research examining digital literacies and 21 century skills. It was found that four
groups of technologies were strongly prevalent and these technologies were CALL resources
in general, video-based materials, skill-based Web 2.0 tools, and learning management
systems (LMS) and e-learning platforms. The findings further revealed that the majority of
researchers employed mixed-methods approach, frequently employed survey, interview,
and achievement tests as data collection tools, and often analyzed the data by means of
quantitative analysis method. In the light of the present study’s results, the following
suggestions should be taken into consideration for future studies:

The educational technology research is growing quickly in the field of English
language teaching and learning in the context of Turkey, which necessitates further research
synthesis and analysis including periodicals in national and international indices. In

addition, content analysis might focus on a specific aspect of educational technology (e.g.,
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social media technologies, interactive web tools) or a language area/skill such as
pronunciation, which is considered as one of the least studied areas in the EFL context
(Arikan & Yilmaz, 2020).

Based on the findings of the research synthesis regarding the limited number of
qualitative methodology-oriented research, it is recommended that some future studies
could adopt qualitative research techniques more in the examination of technology-enhanced
English language teaching and learning practices. Besides, researchers should investigate the
educational technology-related phenomena in ELT settings through longitudinal studies,
which would further the knowledge in the scholarship. Given the dominance of quantitative
data collection tools (i.e. questionnaires) in the field, it is also important that future studies
rely on naturally occurring classroom data (Inal et al., 2016), which would enrich the results
and provide a detailed inside perspective to the phenomena examined.

As the content analysis indicated a high percentage of undergraduate students’
involvement in the studies, future research should target young learners as well.
Considering the fact that children in Turkey are introduced to English as early as 2" grade in
public schools, the number of research featuring young learners should increase and have
more representation in ELT research in general as well (inal et al.,, 2016; Solak, 2014).
Furthermore, other participant groups such as administrators and parents could be valuable
to illustrate multiple aspects of technology use for second language teaching and learning
purposes, thus yielding a wide range of results.

Regarding the topics of the investigation, the following areas are recommended for
further examination: the role of technology in testing and assessment, learners’ digital
collaborative practices, the affordances of telecollaboration, in-service teacher education and
online professional development, massively multiplayer online games, social networking
sites and apps developed for language learning purposes (e.g., Duolingo), technology-
mediated second language identity construction and development, intelligent technologies
such as wearable devices and immersive technologies, and learners’ digital translingual
practices. Considering the developmental phase of digital technologies, ELT researchers

exploring such technologies are suggested to follow technologies developments closely and
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design their research through a deeply-rooted theoretical and methodological lens following

an interdisciplinary approach.
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Appendix 1. Theses included in the present study

Solmaz

Th
e Title Author*  Year

sis

MA E.nglish teachers' opinions about using songs to teach English to children (The sample of Diyarbakir Cocuk 2016
city)

MA  The effectiveness of augmented reality supported materials on vocabulary learning and retention Dogan 2016

MA  Learning to teach English through sitcoms: A case study of pre-service EFL teachers Okeit 2016

MA The relationship between student attitudes towards English and teachers' technology use in EFL Selek 2016
classes

MA  Examining the influence of flipped classroom on students learning English as a foreign language Caligkan 2016

PhD Motivating and engaging EFL learners in e-learning with game elements Ozkan 2016

MA The perspectlves of English as a Foreign Language (EFL) instructors on the use of mobile applications Tutal 2016
as educational tools

PhD The effect of audio and video modallty on listening comprehension of reduced forms in sentential Giilszer 2016
level: The role of web-based learning

MA  EFL students' online peer feedback stances and preferences for revision Albayrak 2016

MA  The role of using facebook in an EFL writing context and students' perceptions of it: A case study Akcay 2016

MA English language instructors' perceptions and use of interactive whiteboards in English as a foreign Murat 2016
language classrooms

MA The perceptions and challenges of young learners' EFL teachers towards interactive whiteboard use in Giidiicii 2016
EFL classes

MA ExPlorlr}g the role of digital storytelling in vocabulary learning and retention: A case study at Harran Oger 2016
University

MA Teaching English for specific purposes through the use of information and communication  Kiigiikyil 2016
technologies and multimedia in Turkish Military Academy: A study on YouTube maz

MA The }nvestlgatlon of technological pedagogical and content knowledge level by Turkish teachers of Delen 2016
English

MA  An experimental study on the effects of wikis on EFL writing motivation Celik 2016

PhD t['he effect§ of e.xphc.lt fllm-b?sed instruction on English as a foreign language teacher trainees Cetinavar 2016
interpretation of implied meanings

MA  The effect of Second Life as a virtual language learning environment on speaking anxiety Giizel 2016

MA Investigating the impact of blogging and portfoho—k.eepmg on English as a Foreign language learners Orhon 2016
level of autonomy, self-assessment and language achievement

PhD  The impact of digital storytelling on English as a foreign language learners' writing skills Ugar 2016

MA  An investigation into using blogs and the internet to improve the writing skills of EFL learners Uzer 2016

MA  English instructors' attitudes toward mobile assisted language learning: A descriptive study Demirer 2017

MA  E-learning through online assignments: EFL students' and EFL teachers' perspective Zelyiit 2017

MA A study on students' attitude towards computer assisted language learning and web-based games Kizil 2017

MA Inve{stlg.atlng the use of a mobile flashcard application Rememba on the vocabulary development and Kése 2017
motivation of Turkish EFL learners

MA  Enhancing EFL students' language learning through blogs Sekmez 2017
Teaching collocations through data-driven learning activities in a translation course for prospective  Akkoyunl

MA 2017
ELT teachers u

MA  Mobile- assisted vocabulary learning and its effect on vocabulary recall Ozer 2017

MA In—serv1‘ce English teachers' use of information and communication technology for self-directed Erdem 2017
professional development

MA  Tweet circle: Effects of Twitter on EFL students' writing skill development Ekinci 2017

MA An mvestlgat.lon of English lecturers' attitudes toward information and communication technologies Oztiirk 2017
(ICT) and their use of technology

MA  The effects of tablets on students' English vocabulary learning Dogan 2017

MA  The effects of subtitled animation movies on the listening skills of EFL students Ekinci 2017

PhD AnnoFatlon anc.1 .workmg memory in second language reading, incidental vocabulary learning, and Varol 2017
perceived cognitive load

MA A b.lended academic writing course for medical students: Diognosing EAP writing needs and syllabus Kaplan 2017
design

MA  Data-driven language learning: The use of concordance lines in vocabulary learning Tosun 2017

MA  The use of gamification in teaching foreign language vocabulary for beginners Karatekin =~ 2017

MA  The impact of Quizlet on performance and autonomy in vocabulary learning of Turkish EFL learners Korli 2017

MA  The effects of using corpus-based materials in vocabulary instruction Cilak 2017

MA A case study on teacher and student perceptions towards the online English exams Corekgiogl 2017
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u

MA The perceptions of ELT students and teachers towards the use of IWBs at a vocational and technical Elmaa 2017
high school

MA The contributions of using key-pal as a communication tool for English as a Foreign Language Varish 2017
secondary school students

MA  Foreign language teachers' interactions with their students on Facebook Borekgi 2017

MA A study on e-readiness of teachers in language classrooms Calisgkan 2017

MA  The effects of flipped classroom model on learner autonomy Cibik 2017

MA A study of fac1.11ty members' and instructors' awareness, routines and use of Web 2.0 tools in foreign Daskin 2017
language teaching

MA  Perceived roles and competencies of English language instructors in online learning environments Giines 2017

MA The analysis of learner autonomy and autonomous learning practices in massive open online language Misir 2017
courses (MOOLCD)

MA  Fostering students' L2 writing through interactive writing tools Yilmaz 2017

MA The impact (.)f video-based asynchronous compu.ter-mec.hated communication of EFL learners' oral Ozdemir 2018
language achievement and foreign language speaking anxiety

PhD  21st century learning: Integration of web 2.0 tools in Turkish adult language classrooms Demir 2018

MA  The use of multiplayer online computer games in developing efl skills Altinbas 2018

MA Impe.lct of fh'pped classroom model on EFL learners' grammar achievement: Not only inversion, but Bulut 2018
also integration

MA Effects of online differentiated reading in reading comprehension skills and learner autonomy of Giilsen 2018
young learners

PhD P0551b.1e'effects of erTlploylng video recording as a self-monitoring tool on pre-service EFL teachers Beceren 2018
reflectivity and teaching knowledge

MA  Exploring the effects of feedback types and wiki on EFL learners' writing performance Altay 2018

MA Studetnts attitudes to the roles of teachers in task based learning method through web-assisted Kogak 2018
practices

MA  Turkish EFL pre-service teachers' attitudes toward and reflections on digital game enhanced practice Miiftiioglu 2018

MA Comparison between Kahoot! and a traditional exercise in terms of vocabulary retention in EFL Unal 2018
learners

PhD Tailoring bl(?nded instruction to underachieving language learners in order to enhance their productive Aggun 2018
language skills

MA The e.ffechveness of using songs in teaching vocabulary to very young learners in a foreign language Yilmaz 2018
teaching classroom

MA  The effects of critical thinking instruction through asynchronous learning tools on writing performance Aygiin 2018

PhD An 1nve§t1gfit10n into E.nghsh student teachers' behavioral intention to use information and Baz 2018
communication technologies

MA A case study on the online English conversation classes through the use of Live Learning Program Celikbas 2018
(LLP)

PhD The role. of .mobile—assistec.l langua.ge learning (MALL) in vocabulary knowledge, learner autonomy Dagdeler 2018
and motivation of prospective English language teachers

PhD Asynchfonous dis}tance le.arning z.ind blended learning in terms of learner autonomy, motivation and Giines 2018
academic success in teaching english

MA  Flipped and blended grammar instruction for B1 level EFL classes at tertiary education Karakurt 2018

PhD  Reading comprehension in paper and digital based English texts: A comparative study Kazana 2018

MA  The effectiveness of virtual reality tools on vocabulary learning and retention Kogbug 2018
The effect of instrumental music and songs on vocabulary learning, reading comprehension and

MA  motivation in English as a foreign language: A quasi-experimental study with Turkish high school Seving 2018
students

PhD  The impact of telecollaboration on learners' intercultural communicative competence and ideal L2 self Toscu 2018

PhD The r.ole of English language teachers' TPACK regarding high school students' acceptance of mobile Yapar 2018
learning tools

MA  Visually impaired can watch films, too: Assessing the effects of audio description via film narrations Uulu 2019

MA A study on the most commonly used Web 2.0 tools among Turkish high school teachers of English Kayar 2019

MA Explo%‘ing the effects of digital st(?rytelling on young learners' motivation, vocabulary learning and Bekar 2019
retention in foreign language teaching

MA An analy.sm .of preparatory school EFL instructors' perceptions on integrating internet-assisted Oztok 2019
technologies into classroom use
Let student learning drive the class: An investigation of the impact of flipped learning on EFL students'

MA . Lo . . . Tulay 2019
language skills, digital literacy and attitudes toward the learning environment
The effect of metacognitive listening strategy instruction on EFL learners' listening comprehension and

MA . . \ . Topag 2019
awareness levels and the role of TED talks as a listening resource on students' perceptions
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The effects of online EFL assignments on student success: Mehmet Akif Ersoy University (MAKU)

MA Yal 2019
Golhisar Vocational School (GVS) aem

MA  The impact of different media delivery modes on EFL learners' listening comprehension Acar 2019
An investigation on the relationship between technology adopter categories and technological

MA . . Senen 2019
pedagogical content knowledge level of pre-service EFL teachers

MA Exploring factors that predict pre-service English teachers' intentions to use augmented reality using Karacan 2019
decomposed theory of planned behavior
The impact of vocabulary learning strategies and computer assisted language learning on vocabulary

MA . . Kilig 2019
development of Turkish high school students

MA  Teachers' awareness and actual practices of 21st century learning and innovation skills Orak 2019

MA The views of ELT prep class students on internet-assisted language learning regarding learning Dilfiruz 2019
management system

MA  The effect technological tools on EFL learners' reading attitudes and motivations Erdem 2019

PhD In-se.rv1fte EFL .teacher s research experiences in an online professional learning community: A Yildirm 2019
qualitative multiple case study

PhD The 1.mpact of flipped c.lassrooTn approach on the r(?admg and writing achievement, self-regulated Aydemir 2019
learning, and classroom interaction of pre-service English teachers

PhD  Developing digital literacies of pre-service EFL teachers through engagement with research Altiner 2019
An evaluation of the blended learning program of Ankara Yildirim Beyazit University preparatory

MA } . . . Bodur 2019
school based on students' and instructors' perspectives

MA  Pre-service EFL teachers' current practices and perceptions of mobile assisted language learning Aygiil 2019

MA The 1mp:::1ct of CLIL and techno-CLIL implementations on Turkish students' L2 vocabulary proficiency Unsal 2019
and reading development

MA Flipped vocabl'llary learning among Turkish learners of English as a Foreign Language: A sequential Azkan 2019
explanatory mixed method study

L L ' .

MA A case st}ldy in ninth grade students. at a state school; differences between Kahoot! and traditional Emecen 2019
activities in terms of vocabulary retention

MA Inleldu,al a?f:l collaborative computerized concept mapping as a pre-writing strategy: Effects on EFL Sebit 2019
students' writing

MA  An evaluation of a coursebook for 21st century's learning and innovation skills Uluhan 2019

MA Deve.loping llistening comprehension skill through metacognitive strategy training in a tablet-assisted Siringiir 2019
learning environment

MA  The use of CALL to foster learner autonomy in EFL: A quasi-experimental study Kizmaz 2019

MA A case study on innovative practices of English language teachers in flexible learning spaces Eral 2019

MA Th? .effect .of flipped learning-supported critical thinking instruction on the critical disposition and L2 Alpat 2019
writing skills

MA U51r.1g Web 3.0 technologies for teaching English to the primary level students: A study on augmented Bahadir 2019
reality

MA The integration of ICT tools into listening skill classes to improve listening comprehension of EFL Bal 2019
learners

MA Learning vocabulary with a computer-based vocabulary flashcard tool in a Turkish EFL High School Bilcan 2019
context
The effect of using audiobooks as an extensive listening strategy on anxiety and development of

MA o . . . . . Bulut 2019
listening and pronunciation skills of high school students learning English as a foreign language

MA The effects 'o'f automated writing evaluation on EFL students' writing achievement and motivation Bulut 2019
towards writing

PhD  The effect of blog writing on Turkish EFL high schoolstudents' writing and vocabulary development Cellat 2019

MA  Learning English for academic purposes by using ubiquitous computing technology Dag 2019

MA  The effects of a mobile phone application on Turkish EFL students' grammar learning Demirkesen 2019

MA Collaborative social learning: Using Edmodo as a social platform to teach efl writing for preparatory Dogan 2019
school students

MA  Automated writing evaluation use in an EFL context: From paragraph writing to essay writing Genger 2019

MA  The role of cartoons in teaching grammar in EFL classes Giiller 2019

MA  Attitudes of ELT students and in-service teachers towards using mobile assisted language learning Giiven 2019

MA  Teaching foreign culture through songs Karadeniz 2019

MA On the .role of short films in enhancing reading comprehension skills: Critical discourse analysis of Lekealmas 2019
perceptions of efl students

MA  The effects of TV series as curricular activities on speaking skills of English language learners Lengerlioglu 2019

MA EXplOI‘lltlg the perceptions of language learners towards using a learning management system (LMS) at Ogul 2019
an English preparatory school

MA  The role of listening skills in the pronunciation of diphthongs through flipped classrooms Ozdemir 2019

MA  Comparing three different techniques for English vocabulary learning and retention Punar 2019
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MA
MA
MA

MA

MA

PhD

MA

MA

MA

MA

MA

MA

MA
MA
MA
MA
MA
MA

MA
MA
MA
MA
MA
MA
MA

PhD

MA
MA

The effects of Flipped Learning Model in teaching English grammar

The effect of flipped classroom on young learners' vocabulary learning in primary ELT classrooms

The effects of Quizlet on students' and EFL teachers' perceptions on vocabulary learning / teaching process
Investigating the impacts of mediated glosses on reading comprehension and vocabulary learning in
foreign language

A corpus-based study on the English used in automotive engineering: Implications for teaching
English for specific purposes

Corpora in foreign language teacher education: Introducing a corpus literacy course to ELT pre-service teachers

The efficiency of mobile assisted language learning (MALL) in vocabulary learning

Exploring the predictive power of in-service EFL instructors' informal technology usage situations on
their TPACK levels

An action research: EFL students' perceptions and motivations towards flipped classroom and Web 2.0
technology

Exploring the predictive power of in-service efl instructors' informal technology usage situations on
their tpack levels

The effect of Web 2.0 tools on Turkish EFL students' peer review types, attitude and writing performance

Exploring in-service English Teachers' beliefs about using Web 2.0 tools and telecollaboration in
language teaching and learning process

An investigation into using Kahoot! for grammar practice from learners' and instructors' perspectives
Using Educational Informatics Network (EBA) as an educational learning platform in EFL courses in Turkey
University students' perceptions of mobile assisted language learning

The use of video materials in EFL learners' reading comprehension

The effects of using Quizlet on vocabulary enhancement of tertiary level ESP learners

An exploration of English as a Foreign Language (EFL) teachers' perceptions on 21st century learning
and innovation skills

The effects of TED talks as extensive listening in Turkish EFL context

An investigation into EFL teachers' self-efficacy beliefs, frequency of use and attitudes towards Web 2.0 tools

The effects of blogging on enhancement of L2 learners' writing skills at preparatory class level

The role of English subtitles in English movies on EFL learners' content and vocabulary comprehension
The use of EBA (Education Information Network) in teaching vocabulary and grammar to efl young learners

The effect of songs on pronunciation of young EFL learners

Effects of strategies-based instruction through Randall's Cyber Listening Lab and Quizizz on EFL
students' listening comprehension and strategy use

A case study on the implemantation of distance EFL education
Effect of flipped instruction in grammar teaching in English as a foreign language class (EFL)

A qualitative study on instructors' attitudes, readiness, and challenges toward flipped teaching in preparatory schools
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Bu aragtirmada 6gretmen adaylarinin zihnin uzamsal aliskanliklar: ile
gorsel okuryazarlik yeterlilikleri arasindaki iliskinin yapisal esitlik
modeli ile incelenmesi amagclanmustir. liskisel tarama deseninde
tasarlanan arastirma, kolay ulasilabilir 6rnekleme yontemiyle segilmis
235 ogretmen adayi ile gergeklestirilmistir. Veriler “Zihnin Uzamsal
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Aragtirmadan elde edilen bulgulara gore zihnin uzamsal aliskanliklar:
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Summary

Investigation of the Relationship between Spatial Habits of Mind and
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* Corresponding Author: ndokumaci@dicle.edu.tr

Introduction
Contemporary culture is changing every day, depending on the visuals and the
communication with them. In this visual age we are in, we are surrounded by visuals more
than ever. Thus, it is now much more crucial than ever to have and be able to use skills such
as visual perception, visual reading, and visualization (Eraslan-Taspinar, 2016). Considering
that the great scientific discoveries of the nineteenth and twentieth centuries are mostly due
to the visualization and interpretation skills of scientists (Milner-Bolotin & Nashon, 2012), it
is needed to examine the spatial habits of mind and visual literacy competences of teacher
candidates. There are researches about visual literacy of teacher candidates available
(Eraslan-Taspinar, 2016; Sahin & Kiran, 2009; Sahin, Kurudayioglu & Celik, 2013) in the
related field literature. Despite this, the number of studies conducted on the spatial habits of
mind (Ceker, 2018) seems to be limited. In addition, no research has been found in the field
literature examining the relationship between the spatial habits of mind and visual literacy
competences of the teacher candidates. For this reason, the present study aims to examine
the relationship between the spatial habits of mind and visual literacy competences of
teacher candidates with structural equation model. In line with this, responds were sought
for the questions below:
e Is there a significant relation between the spatial habits of mind and competence in
visual literacy?

e Are the spatial habits of mind a meaningful predictor of visual literacy competences?
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Method

The correlational survey model has been used in this study, which aims to examine
the relation between the spatial habits of mind and visual literacy competences. Participants
of the research consist of 235 teacher candidates selected by the convenience sampling
method (because of time, cost and ease of sampling), who study during the fall semester of
the 2019-2020 academic year in the Education Faculty of a public university located in the
Southeastern Anatolia Region in Turkey. The data were collected by the "Scale of Spatial
Habits of Mind" and the "Scale of Visual Literacy Competences". Descriptive Statistics,
Pearson Product-Moment Correlation Coefficient and Structural Equation Model were used
in the research. Before proceeding with the structural equation model, measuring models

were tested one by one using confirmatory factor analysis.

Results

It has been found that there is a positive significant relation between the spatial habits
of mind and visual literacy competences [5=.80, t=7.74 and p<.001] and that it explains 63% of
the common variance between two potential variables [R?=.63]. In the measuring model of
the spatial habits of mind, the potential variable of the spatial habits of mind explains 41% of
the variance in “pattern recognition”, 44% of the variance in “spatial description”, 49% of the
variance in “visualization”, 39% of the variance in the “spatial concept use”, and 35% of the
variance in the use of “spatial tool use”. In the measuring model of visual literacy
competences, however, the potential variable of the visual literacy competences explains 35%
of the variance in “giving importance to visuality by using office software”, 53% of the
variance in “illustrating published visual materials”, 46% of the variance in “visual
interpretation”, 28% of the variance in “discriminating daily encountered visual messages”,
29% of the variance in “producing visuality by utilizing from tools”, and 53% of the variance

in “perceiving messages in the visuals”.

Discussion and Conclusion
According to research results, it has been found that there is a positive significant
relation between the spatial habits of mind and visual literacy competences and thus the first
hypothesis has been verified. This finding means that improving the spatial habits of their
minds will positively affect the visual literacy competences of teacher candidates. According

to another finding of the result, the spatial habits of mind is a meaningful predictor of the
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visual literacy competences of the teacher candidates, which verifies the second hypothesis
as well. Accordingly, it has been found that the spatial habits of mind explain 63% of the
variance in visual literacy competences. This finding means that the spatial habits of mind is
a significant effect on the visual literacy competences of teacher candidates. Similarly, Kim
and Bednards (2013) stated that bearing spatial habits of mind is crucial for visual-spatial
literacy competences. The spatial habits of mind explain the variance in the dimension of
"visualization" at most. The reason of this can be explained by the fact that the dimension of
visualization has a closer relation with visual literacy competences and its sub-dimensions.
Because visualization is the effort to comprehend with the help of graphic representations
(Blaser, Sester & Egenhofer, 2000). On the other hand, visual literacy competences explain
the variance in the dimension of “ability to identify printed visual materials” at most.

This research has been conducted with the science and math teacher candidates
studying in a public university located in the Southeastern Anatolia region. For this reason,
similar researches can be conducted with teacher candidates in different branches studying
in different universities. The research examined the predicting effect of the spatial habits of
mind on the visual literacy competences of teacher candidates. In future research projects,
different variables that may affect the visual literacy competence of teacher candidates may

also be included.
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Giris

Bir sonuca ulagmak igin var olan kavramlarin ve ilkelerin iligkilendirildigi diisiinme
siireci, bir takim zihinsel aliskanliklarla isler ve gelisir (Kose & Tanisli, 2014). Zihin
aliskanliklari, belirli bir perspektife yonelik igsellestirilmis diisiinme siiregleri (Kim, 2011)
olarak tanimlandig1 gibi, bireylerin bir problemin iistesinden gelmeye calisirken tercih
ettikleri stratejiler ve egilimler olarak da tanimlanmaktadir (Unveren-Bilgic & Argiin, 2018).
Birgok beceri, tutum, ipucu, gecmis deneyim ve egilimlerin bir bilesimi olan zihin
aliskanliklarini (Costa, 2008) kullanmak, etkili entelektiiel davranis kaliplarini se¢me egilimi
ve yetenegi anlamina gelir. Zihin aligkanliklarinin psikolojik 6zellikleri arasinda kisisel sebat,
etkili bir strateji se¢me egilimi ve bu stratejiyi problemli durumu ¢6zmek i¢in uygulama
becerisi yer alir (Leikin, 2007). Marzano (1992) zihin aligkanliklarinin 6grenmenin bes
boyutundan biri oldugunu ortaya koymus ve bu boyutlar1 6grenmeye iliskin olumlu tutum
ve algilar, bilgi edinme ve biitiinlestirme, bilgiyi genisletme ve iyilestirme, bilgiyi anlaml bir
sekilde kullanma ve zihin aliskanliklar1 seklinde ifade etmistir.

Zihin aligkanliklar1 mevcut sorunlarla yiizleserek kullanildiginda zekasini
gelistirebilen birinin sahip oldugu bir beceri (Marita, 2014) oldugundan dolay: herkes igin
ozellikle 6grenciler icin ¢ok onemlidir ¢linkii 6grenciler yiiksek zihin aliskanliklarmna sahip
olduklarinda gesitli sorunlar1 kendi yontemleriyle kolayca ¢6zme firsatina sahip olacaklardir
(Astatin, Mayasari, Huriawati & Oi, 2020). Zihin aliskanliklar1 konusunda galisma yapan
Cuoco, Goldenberg ve Mark (1996) yapmis olduklar1 arastirmada 6grencilerin gelistirmeleri
istenilen genel yaklasimlary; baz1 yararl genel zihin aligkanliklar1 ve yillar iginde kendini
degerli gosteren bazi matematiksel yaklasimlar olarak ifade etmislerdir. Bununla birlikte;
ogrencilerin sahip olmalar1 gereken igerige 6zgii aliskanliklar: da, matematiksel yaklasimlar:
destekleyen bazi geometrik zihin aligkanliklar1 ve geometrik yaklagimlari tamamlayan bazi
cebirsel zihin aligkanliklar1 olarak belirtmislerdir.

Zihnin genel aligkanliklary; Oriintiiyli kesfetme, deney yapma, tanimlama, fikirleri
parcalara ayirma ve yeniden bir araya getirme, mucit olma, gorsellestirme, hipotez kurma ve
tahmin etmedir (Cuoco vd. 1996). Zihnin matematiksel aligkanliklari, matematik
problemlerine yaklasmanin ve matematikgiler tarafindan kullanilan yontemlere benzeyen
matematiksel kavramlar hakkinda diisiinmenin 6zel yollarimin ag1 olarak tanimlanmaktadir
(Goldenberg, Mark & Cuoco, 2010). Buna gore matematige dair zihin aliskanliklari; genel

konusma ve detayl diisiinme, detayli konusma ve genel diisiime, fonksiyonlar: kullanma,
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ayni seyi birkag farkhi agidan diistinme, tiimdengelim ve deneyi karistirma, sonuglar1 yeni
durumlara uyarlama, entelektiiel tekrarlar1 kullanmadir (Cuoco vd., 1996).

Zihnin matematiksel aliskanliklarina sahip olmak, matematigin geometri ve cebir gibi
alanlarinda daha 6n plana ¢ikarak zihnin geometrik ya da cebirsel aligkanliklar: olarak ifade
edilmektedir. Zihnin geometrik aligkanliklari, geometrik kavramlarin uygulanmasmni ve
ogrenmesini destekleyen {iretici diisiinme yollaridir (Kose & Tanisli, 2014). Buna gore
geometriye dair zihin aliskanliklar1 orantili muhakeme yapma, ayni anda bir¢ok teknigi
kullanma, her sey icin tek bir dil kullanma, sistemleri sevme, degisen ve degismeyen seyleri
merak etme ve sekilleri sevmedir. Cebire dair zihin aligkanliklar1 ise hesap yapmaktan
hoslanma, soyutlama yapma, algoritmadan hoslanma, biitiinii pargalarina ayirma,
genisletme yapma ve degiskenlere temsilci atamadir (Cuoco vd., 1996; Kaya, 2011).

Kim (2011), Cuoco ve digerlerinin (1996) tanimladiklar1 =zihnin genel
aligkanliklarindan faydalanmis; zihnin uzamsal aligkanliklarim1i  ve alt boyutlarini
tanimlamaya calismistir. Buna gore; uzamsal zihin aliskanlhiklari, uzamsal kavramlarin ve
muhakemenin anlasilmas: ve uzamsal formlar araciligiyla fikirleri temsil etme ve ifade etme
gibi uzamsal diistinme bicimlerinin kullanildig igsellestirilmis diisiinme stiregleri olarak
tanimlanabilir. Kim’e (2011) gore uzamsal zihin aligkanliklarinin alt boyutlar: ortintii tanima,
uzamsal tanimlama, gorsellestirme, uzamsal kavram kullanimi ve wuzamsal arag
kullanimidir. “Oriintii tanima”  zihinsel alisgkanligin1  kullanan bireyler, ¢ok c¢esitli
durumlarda uzamsal Oriintiileri belirlemeye c¢alisirlar. “Uzamsal tanimlama” zihinsel
aligkanligini kullanan bireyler uzamsal kelimeleri ustaca kullanirlar. “Gorsellestirme”
zihinsel aliskanligr kullanan bireyler, grafiksel gosterimler yardimiyla olaylari anlamaya
calisirlar. “Uzamsal kavram” zihinsel aliskanlig1 kullanan bireyler gesitli gorevleri anlamak
ve gergeklestirmek icin uzamsal kavramlar: kullanirlar. “Uzamsal ara¢” zihinsel aligkanhig:
kullanan bireyler ise haritalar, Google Earth veya GIS gibi uzamsal araglarla uzamsal
diistinmeyi desteklerler. Kim (2011) uzamsal zihin aliskanhklarmin alt boyutlarinin
ozellikleri dikkate alindiginda insanlarin zihnin uzamsal aliskanliklarina sahip olmalarinin
gorsel-uzamsal okuryazarlik i¢in énemli oldugunu belirtmistir.

Gorsel okuryazarlik bir imgenin, verilmek istenen mesaja gore olusturulmas,
diizenlenmesi, sunulan mesajin okunmasi ve yorumlanmasidir (Yiiksel-Gemalmayan, 2014).
Gorsel 0geleri okuma, anlama, bu 6gelerle diisiinebilme ve 0grenebilme yeterligi (Zeren &

Arslan, 2009) olan gorsel okuryazarlik, gorsel mesajlar1 olusturma ve anlamlandirma giicii
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olarak da tanimlanabilir (Kiper, Kirksekiz & Cam, 2014). Ortak bir gorsel okuryazarlik
tanimina iliskin aragtirmacilar arasinda Onemli anlagmazliklar olmasma ragmen
arastirmacilarin gogu gorsel okuryazarlig1 resimlerin gorsellestirilmesi ve anlagilmasi olarak
ele almiglardir. Farkli arastirmacilar tarafindan gorsel okuryazarlik bir beceri, bir yetkinlik ya
da bir yetenek olarak adlandirilmistir. Gorsel okuryazarlik becerileri, 15181 karanliktan ayirt
etme becerisinden, bir duyguyu ifade etmek igin viicut dilini kullanma becerisine kadar
uzanir. GOrsel okuryazarlik yetenekleri gorsel ifadeleri okuma, kod ¢6zme, yorumlama,
gorsel ifadeleri yazma, kodlama, olusturma ve gorsel olarak diisiinmektir. Gorsel
okuryazarhk yeterlikleri ise kasith iletisim icin yapilmis gorselleri okumak; kasith iletisim
icin gorseller planlamak; kasitli iletisim igin gorseller olusturmak; kasith iletisim igin
gorselleri ve fiilleri birlestirmektir (Avgerinon & Pettersson, 2011). Gorsel okuryazarlik
tanimlari, gorsel okuryazarhigin bireyin 6grenme ve Ogretme siirecine katki saglayacak
kapsamli bir yeti oldugunu gostermektedir (Alpan, 2008). Gilintimiiz bilgi toplumunda
gorsel Ogelerin, materyallerin, mesajlarin kullanilmas: gittikge daha ©nemli olmakta ve
bireyler agisindan gorsel okuryazar olmayi gerekli hale getirmektedir (Kiper vd. 2014).
Clinkii 6grencilerin gorsel-uzamsal okuryazarlik becerilerine sahip olmalari, fen, matematik
ve miihendislik alanlarindaki basarilar: ig¢in kritik bir dneme sahiptir (Milner-Bolotin &
Nashon, 2012).

Cagdas kiiltiir, gorsellere ve gorsellerle kurulan iletisime bagli bir bigimde her gegen
giin degismekte dolayisiyla i¢inde bulundugumuz gorsel ¢cagda etrafimiz her zamankinden
daha c¢ok gorsellerle cevrilmektedir. Dolayisiyla gorsel okuma, gorsel algilama,
gorsellestirme gibi becerilere sahip olmak ve bu becerileri kullanabilmek her zamankinden
¢ok daha onemli hale gelmektedir (Eraslan-Taspinar, 2016). On dokuzuncu ve yirminci
ylizyillarin biiyiik bilimsel kesiflerinin biiyiik olglide bilim adamlarinin gorsellestirme ve
yorumlama becerilerine dayandigi diistintildiigiinde (Milner-Bolotin & Nashon, 2012)
O0gretmen adaylarinin zihnin uzamsal aliskanliklar: ile gorsel okuryazarlik yeterliliklerinin
incelenmesine ihtiyac duyulmaktadir. Ilgili alan yazinda farkli okuryazarlik cesitleri
(matematik, fen ve teknoloji, bilimsel, medya, dijital, gevre, bilgi, fen bilimleri) ile ilgili ¢ok
sayida arastirma (Akkoyunlu & Yilmaz, 2005; Benzer, 2020; Kaya, 2017; Kaya & Elster, 2019;
Kul, 2020; Ozgen & Kutluca, 2013; Sadi¢ & Cam, 2015) oldugu gibi 6gretmen adaylarinin
gorsel okuryazarliklar: ile ilgili yapilan arastirmalarda (Eraslan-Taspinar, 2016; Sahin &

Kiran, 2009; Sahin, Kurudayioglu & Celik, 2013) mevcuttur. Buna ragmen zihnin uzamsal
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aligkanliklari ile ilgili yapilan ¢alismalarin (Ceker, 2018) sinirli sayida oldugu goriilmektedir.
Bununla birlikte alanyazinda 6gretmen adaylarmin zihnin uzamsal aliskanliklar: ile gorsel
okuryazarlik yeterliliklerinin arasindaki iliskinin incelendigi herhangi bir arastirmaya
rastlanmamaigstir. Bu nedenle 6gretmen adaylarinin zihnin uzamsal aligkanliklar: ile gorsel

okuryazarlik yeterlilikleri arasinda nasil bir iligski oldugu merak konusu olmustur.
Arastirmamin Amaci

Bu arastirmada Ogretmen adaylarinin zihnin uzamsal aligkanliklar1 ile gorsel
okuryazarhik yeterlilikleri arasindaki iligkinin yapisal esitlik modeli ile incelenmesi
amaglanmistir. Bu dogrultuda asagida verilen sorulara yanit aranmustir:

e Zihnin uzamsal aliskanliklari ile gorsel okuryazarlik yeterlilikleri arasinda anlaml bir
iligki var midir?
e Zihnin uzamsal aliskanliklar1 gorsel okuryazarlik vyeterliliklerinin anlamli bir

yordayicist midir?

Yontem

Arastirma Deseni

Zihnin uzamsal aliskanliklar ile gorsel okuryazarlik yeterlilikleri arasindaki iligkinin
incelenmesini amaglayan bu arastirmada iliskisel tarama modeli kullanilmistir. Tiskisel
tarama modeli, iki veya daha fazla degisken arasindaki iliskileri belirlemek ve bunlarin
neden ve sonug tizerindeki etkilerini kesfetmek icin kullanilir. Bu tiir arastirmalar, daha akilli

tahminler yapmamaiza yardima olabilir (Fraenkel, Wallen & Hyun, 2012).
Arastirmanin Katilimcilar

Arastirmanin katilimcilari, 2019-2020 egitim-6gretim y1l1 giiz doneminde Giineydogu
Anadolu Bolgesi'nde bulunan bir devlet iiniversitesinin egitim fakiiltesinde 6grenim goren
kolay ulasilabilir 6rnekleme (zaman, maliyet ve Ornekleme ulagsma kolayligi nedeniyle)
yontemiyle secilmis 235 gretmen adaymdan olusmaktadir. Olgek ilk asamada 251 dgretmen
adayma uygulanmis ancak yanhs ya da eksik doldurulan 11 ve varsayim analizleri
neticesinde ug¢ deger olduklari belirlenen 5 Olgek arastirma kapsamindan c¢ikarilmistir.

Ortadgretim matematik Ogretmenliginde o6grenim goren Ogrenci sayis1 az oldugu icin

.....
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adaylarmin 163" (%69.4) kadin, 72’si (%30.6) erkek; 126"s1 (%53.6) matematik, 109u (%46.4)
ise fen bilgisi 6gretmen adayidir. Bununla birlikte 6gretmen adaylarinin 73"t (%31.1) 1.smnuf,

66"s1 (%28.1) ikinci smif, 49'u (%20.9) 3. smif ve 47’si (%20.0) ise 4. siftir.
Veri Toplama Araglar

Bu arastirmada veriler “Zihnin Uzamsal Aliskanliklar1 Olgegi” ve “Gorsel
Okuryazarlik Yeterlilikleri Olgegi” ile toplanmusgtir.

Zihnin Uzamsal Aligkanliklar1 (ZUA) C)lgegi; Kim (2011) tarafindan gelistirilmis,
Ceker (2018) tarafindan Tiirkge'ye uyarlanmistir. 27 maddeden olusan oOlgek 571i Likert
tipindedir. Olgekteki maddeler; “Kesinlikle katilmiyorum=1”, “Katilmiyorum=2",
“Kararsizim=3", “Katiliyorum=4" ve “Kesinlikle katilryorum=5"seklinde derecelendirilmistir.
Olcek bes alt boyuttan olusmaktadir. Olgegin alt boyutlar1 6 maddeden olusan ”Orﬁntﬁyﬁ
Fark Etme (OFE)’, 5 maddeden olusan “Uzamsal Tasvir (UT)”, 7 maddeden olusan
“Gorsellestirme (G)”, 4 maddeden olusan “Uzamsal Kavram Kullanimi (UKK)”, 5 maddeden
olusan “Uzamsal Ara¢ Kullanimi (UAK)” olarak belirlenmistir. Olgegin i¢ tutarlhilik katsayisi
.89 olarak rapor edilmistir. Bu arastirma kapsaminda 6lgegin i¢ tutarlilik katsayis1 .85 olarak

hesaplanmigtir. Tablo 1’"de ZUA 6lgeginin her boyutuna iliskin 6rnek madde verilmistir.

Tablo 1. ZUA 6lgeginin her boyutuna iligkin madde

Boyutlar Ornek Madde
OFE Bir giizergahi bulmak igin harita kullandigimda, yol agindaki tiim oriintiileri fark etme

egilimim vardir.

UT Konum, yon, yayilma ve ag gibi uzamsal sdzciikleri nadiren kullanirim.

G Grafiklerin, cizelgelerin ya da haritalarin yeni kavramlari 6grenmeme yardimci

oldugunu anladim.

UKK  Konum ve 6lgek gibi uzamsal kavramlar, problem ¢6zmede bana yardimci olmaz.

UAK Haritalar1 ve atlaslari (dijital versiyonlar1 dahil) kullanmaktan hoglanmam.

Gorsel Okuryazarlik Yeterlikleri (GOY) Olgegi; Kiper, Aslan, Kiyia ve Akgiin (2012)
tarafindan gelistirilmistir. 5’1i Likert tipi seklinde hazirlanan Olgekte yer alan maddeler
“Kesinlikle Yapamam=1", “Yapamam=2", “Az Cok Yaparim=3", “Yaparim=4" ve “Kolaylikla
Yaparim=5" seklinde derecelendirilmistir. Olgek 29 madde ve 6 alt boyuttan olusmaktadir.
Olgegin alt boyutlari 7 maddeden olusan “Ofis Yazilimlari Kullanarak Gorsellige Onem
Verebilme (OYKGOV)”, 4 maddeden olusan “Basili Gorsel Materyalleri Tanimlayabilme
(BGMT)”, 5 maddeden olusan “Gorsel Yorumlayabilme (GY)”, 5 maddeden olusan “Gtinlitk
Hayatta Karsilasilan Gorsel Mesajlar1 Ayirt Edebilme (GHKGMAE), 5 maddeden olusan
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“Araclar Kullanarak Gorsel Uretebilme (AKGU)” ve 3 maddeden olusan “Gorsellerdeki
Mesajlar1 Algilayabilme (GMA)” olarak belirlenmistir. C)lgegin i¢ tutarlilk katsayisi .94
olarak rapor edilmistir. Bu arastirma kapsaminda olgegin i¢ tutarlilik katsayisi .91 olarak
hesaplanmigtir. Pallant’a (2005) gore .70 ve iizerinde giivenirlik katsayisi sahip olan
olgeklerin giivenilir oldugu kabul edilmektedir. Tablo 2’de GOY o6lgeginin her boyutuna

iligkin 6rnek madde verilmistir.

Tablo 2. GOY &l¢eginin her boyutuna iligkin madde

Boyutlar Ornek Madde
OYKGOV Yazilarimda grafik kullanirim.
BGMT Gorsellerdeki karmasik sekilleri tanimlarim.
GY Kavramlar1 gorsel sekillerle ifade ederim.
GHKGMAE Trafik isaretlerinin anlamlarini bilirim.
AKGU Fotograf, belge vs. taramak icin tarayici kullanirim.
GMA Resim ya da fotograflarin ne ifade ettigini anlarim.

Verilerin Analizi

Bu arastirmada, SPSS 20.0 ve LISREL 8.54 paket programlarindan yararlanilarak
betimsel istatistikler, Pearson Momentler Carpimi1 Korelasyonu ve yapisal esitlik modeli
kullanilmistir.

Yapisal Esitlik Modellemesi (YEM) gozlenen degiskenlerden hareketle gizil yapilar:
Ol¢meyi amaglayan ¢ok degiskenli istatistiksel bir yontemdir. Diger temel istatistiksel
yontemlerden farkli olarak YEM’de dogrudan Olgiilemeyen kavramlar modele yerlestirildigi
ve tiim gozlenen degiskenlerdeki 6lgtim hatalar1 modele dahil edildigi i¢in bu yonteme olan
ilgi son yillarda artmaktadir. YEM, “gozlenen degiskenleri gizil degiskenlere dogrulayic
faktor analizi ile baglayarak uygulanan o6l¢me modeli” ve “birbirine eszamanl esitlik
sistemleri ile baglayarak uygulanan yapisal model” olmak tizere iki asamadan olusmaktadir
(Yilmaz & Varol, 2015). Bu arastirmada YEM'in analizine gecilmeden 6nce dogrulayici faktor
analizi kullanilarak Ol¢gme modelleri ayri ayri test edilmistir (Cokluk, Sekercioglu ve
Biiytikoztiirk, 2012).

Arastirmada YEM’e baslamadan once, 6rneklemden elde edilen veri seti i¢in bazi
sayilti ve gereklilikler test edilmistir. Bu amagla oncelikle veri setinde gozlenen kayip
degerler icin serilerin ortalamasmi yansitan degerler atanmigstir. Veri setinde yer alan
degiskenlere iliskin u¢ degerler Mahalanobis uzakliklar1 kullanilarak incelenmis ve ug

degere sahip oldugu belirlenen dort gozlem veri setinden g¢ikarilmistir. Cok degiskenli
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normallik incelemelerinden Once veri setinin tek degiskenli normalligi incelenmis ve bu
amagla basiklik ve carpiklik degerleri (-1 ve +1 aralig1) dikkate alinmistir. Tek degiskenli
normalligi bozdugu gerekgesiyle u¢ deger olan bir gézlem veri setinden ¢ikarildiktan sonra
tek degiskenli normallik varsayimi saglanmigtir. Ote yandan degiskenler arasindaki sagilma
diyagramlar1 incelenerek de, ¢ok degiskenli normallik ve dogrusalligin saglandig1 kabul
edilmigtir.

YEM’'de, kurgulanan modelin Olcekten elde edilen veriler tarafindan dogrulanip
dogrulanmadigina belirlemek amaciyla uyum indekslerinden yararlanilmistir. Cokluk vd."ye
(2012) gore bunlar ki-kare ve serbestlik derecesi orani (%?/sd), tahmin hatalarmin ortalamasiin
karekokii (RMSEA), iyilik uyum indeksi (GFI), diizeltilmis iyilik uyum indeksi (AGEFI),
standartlastirilmis hata kareleri ortalamasinin karekokii (SRMR), normlastirilmamis uyum
indeksi (NNFI) ve karsilastirmali uyum indeksidir (CFI). Uyum indekslerine iliskin dikkate
alinmasi gereken degerlendirme Olgiitleri hakkinda arastirmacilar arasinda fikir ayriliklar
bulunmaktadir (Weston & Gore, 2006). Bununla birlikte genel olarak, x?/ sd oraninin 5in
altinda olmasi orta diizey, 3'iin altinda olmasi miikemmel uyuma karsilik gelmektedir
(Cokluk vd., 2012). RMSEA'nin .08’den kiigiik olmas1 kabul edilebilir, .05 ten kiigiik olmasi
miikemmel uyuma; GFI ile AGFI indekslerinin .85’in tizerinde olmasi kabul edilebilir, .90'm
tizerinde olmasi mitkemmel uyuma; NNFI ile CFI indekslerinin .90"1n {izerinde olmasi kabul
edilebilir, .95’in {izerinde olmasi miikemmel uyuma karsilik gelmektedir (Marcholudis &
Schumacher, 2007; Akt: Seger, 2015). SRMR'nin ise .10°dan kii¢lik olmasi kabul edilebilir,
.05’ten kiiciik olmas1 miikemmel uyum O0lgiitii olarak alinmaktadir (Bayram, 2013; Hu &

Bentler, 1999; Kline, 2011).

Bulgular
Zihnin Uzamsal Aligskanliklar Olgegi’nde yer alan OFE, UT, G, UKK, UAK
degiskenleri ile Gorsel Okuryazarlik Yeterlikleri Olgegi’nde bulunan OYKGOV, BGMT, GY,
GHKGMAE, AKGU, GMA degiskenlerine iliskin betimleyici istatistiklere ve degiskenler

arasi korelasyonlara Tablo 3’te yer verilmistir.
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Gizil Degiskenler 1. 2. 3. 4. 5. 6. 7. 8. 9 10. 11
1.OFE 1
2.UT 460" 1
3.G 4377 434" 1
4 UKK 378" 471" 4477 1
5.UAK 336 399" 350" 4677 1
6.0YKGOV 255" 249" 460" 290" .329" 1
7.BGMT 441" 382" 387" 256" 479" 469" 1
8.GY 299 301" 518" .294" 275" 569" .530" 1
9.GHKGMAE 360" 285" 2977 277% 242 293" 338" 390" 1
10.AKGU 3327 229" 263" .094 204" 338" .392" 303" .336" 1
11.GMA 364" 4127 494" 298" 291" 406" 499" 502" 393" 499" 1
Ortalama 364 326 370 345 350 384 343 394 413 319 357
Standart Sapma .54 .55 .60 .62 79 .67 71 .65 .69 .84 .75
Carpiklik -104 277 -373 .052 -.086 -057 .067 -.622 -666 .102 181
Basiklik 762 719 323 -293 -534 -260 -236 .682 264 -314 -547
“p<.01, p<.05

Tablo 3 incelendiginde, ZUA odlgeginde yer alan “uzamsal kavram kullanimi (UKK)”
degiskeni ile GOY Oolgeginde yer alan “araglar kullanarak gorsel {iiretebilme (AKGU)”
degiskeni arasindaki korelasyon katsayist disindaki korelasyon katsayilarimin istatistiksel
olarak anlamli oldugu saptanmistir. Buna gore UKK ile AKGU alt boyutlar arasindaki iligki
digindaki diger tiim iligkilerin arasinda pozitif yonde, diisiik ya da orta diizeyde anlaml
iligkilerin oldugu sdylenebilir.

Ogretmen adaylarinin zihnin uzamsal aligkanliklarinin  gorsel —okuryazarlik
yeterliliklerinin anlamli bir yordayicist olup olmadig1 YEM ile incelenmistir. Bu amagla ilk
olarak ZUA ile GOY’a ait 6l¢gme modelleri dogrulayic1 faktor analizi kullanilarak ayri ayri
test edilmistir. ZUA’ya ait 6lgme modelinde gizil degiskenlerin gozlenen degiskenleri
agiklama durumlarina iligskin t degerleri 8.84 ile 10.46; GOY’a ait 6l¢me modelinde ise 7.48 ile
12.46 arasinda degistigi ve anlamli oldugu tespit edilmistir. Bununla birlikte Ol¢me

modellerine iliskin uyum indeksleri Tablo 4’te verilmistir.

Tablo 4. Olcme modellerine iliskin uyum indeksleri

x2/Sd RMSEA GFI AGFI SRMR NNFI CFI
1.11 .022 .99 .97 .023 1.00 1.00
ZUA Mikemmel Milkkemmel Mikemmel Mikemmel Miikkemmel Milkemmel Miikemmel
uyum uyum uyum uyum uyum uyum uyum
1.54 .048 .98 .95 .030 .99 .99
GOY Mikemmel Mikemmel Mikemmel Milkkemmel Milkkemmel Mikemmel Miikemmel
uyum uyum uyum uyum uyum uyum uyum
Journal of Computer and Education Research Year 2021 Volume 9 Issue 17 125-144




Dokumaci-Stit¢ii

Tablo 4’teki elde edilen uyum indekslerine iliskin sonuglar, 6l¢gme modellerinin
dogrulandig gostermektedir. Olgme modellerine ait yol katsayilart ZUA 6Slceginde yer alan
OFE, UT, G, UKK, UAK degiskenleri igin .59 ile .68 arasinda; GOY &lgeginde yer alan
OYKGOV, BGMT, GY, GHKGMAE, AKGU, GMA degigkenleri igin .49 ile .78 arasinda
degismektedir. Olgme modellerinin test edilmesi ve dogrulanmasinin ardindan zihnin
uzamsal aligkanliklarmin gorsel okuryazarlik yeterliliklerinin anlamli bir yordayicisi olup
olmadigini tespit etmek icin yol analizi yapilmistir. Yol analizi neticesinde kurgulanan
modele iligkin tiim t degerlerinin 6.42 ile 11.13 arasinda degistigi ve anlamli oldugu tespit

edilmistir. Modele iliskin uyum indeksleri Tablo 5'te verilmistir.

Tablo 5. Yol Analizine iliskin uyum indeksleri

Incelenen

. x%/Sd RMSEA GFI AGFI SRMR NNFI CFI
Uyum L
Elde Edilen 5 49 079 93 88 054 95 96
Uyum L
Kabul Kabul Kabul
Mikemmel . Mikemmel o . Mikemmel Mikemmel
Sonug edilebilir edilebilir edilebilir
uyum uyum uyum uyum
uyum uyum uyum

Tablo 5'teki elde edilen uyum indekslerine iliskin sonuglar, zihnin uzamsal
aliskanliklarinin gorsel okuryazarlik yeterlilikleri tizerindeki yordayici etkisini tespit etmek
icin kurgulanan modelin dogrulandigin ortaya koymaktadir. Dogrulanan modele iligskin yol

semasi Sekil 1’de gosterilmistir.

0. &4 o
psem UT
0.
0. es /
D-BDA. >
0. 70
0.51 8= G - o.
0. &
0.
0. 58 i

Chi-Square=104.04, df=42, P-value=0.00000, BRMSEA=0.079

Sekil 1. Dogrulanan modele iligskin yol semas1
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YEM’de belirleme Kkatsayisi, yordayict degiskenlerin, yordanan degiskendeki
varyansin ne kadarini agikladigini gostermekte ve degerler 0 ile 1 araliinda degismektedir
(Seger, 2014). Zihnin uzamsal aliskanliklar1 degiskeninin gorsel okuryazarlik yeterlilikleri

degiskenindeki varyanslar1 agiklama katsayilar: Tablo 6’da verilmistir.

Tablo 6. Modele iligkin belirleme katsayilari

Uyum parametresi Katsay1
1.0FE 41
2.UT 44
3.G 49
4.UKK .39
5.UAK .35
6.0YKGOV 35
7.BGMT .53
8.GY 46
9.GHKGMAE .28
10.AKGU 29
11. GMA .53

Tablo 6 incelendiginde, ZUA’ya ait 6lgme modelinde zihnin uzamsal aliskanliklar
gizil degiskeni Oriintiiyli fark etmedeki varyansin % 41’ini, uzamsal tasvirdeki varyansin %
44’inti, gorsellestirmedeki varyansin % 49'unu, uzamsal kavram kullanimindaki varyansin
% 39’unu ve uzamsal ara¢ kullamimindaki varyansm % 35'ini agiklamaktadir. GOY’a ait
O0l¢me modelinde ise gorsel okuryazarlik yeterlilikleri gizil degiskeninin ofis yazilimlar:
kullanarak gorsellige onem verebilmedeki varyansm % 35'ini, basili gorsel materyalleri
tanimlayabilmedeki varyansin % 53'iinii, gorsel yorumlayabilmedeki varyansmn % 46’sin1
glinliik hayatta karsilasilan gorsel mesajlar1 ayirt edebilmedeki varyansmn % 28’ini, araglar
kullanarak gorsel {iretebilmedeki varyansmm % 29unu ve gorsellerdeki mesajlar
algilayabilmedeki varyansmn % 53’tinti agiklamaktadir. Bununla birlikte zihnin uzamsal
aligkanliklar1 ve gorsel okuryazarlik yeterlilikleri arasinda pozitif yonde anlaml bir iligki
oldugu [p=.80, t=7.74 ve p<.001] ve iki gizil degisken arasinda paylasilan ortak varyansin %
63’tintin model tarafindan agiklandig ortaya ¢ikmistir [R?=.63].

Zihnin uzamsal aligkanliklar1 ve gorsel okuryazarlik yeterliliklerinin OFE, UT, G,
UKK, UAK, OYKGOV, BGMT, GY, GHKGMAE, AKGU, GMA iizerindeki toplam ve dolayli

etkileri Tablo 7’de gosterilmistir.
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Tablo 7. ZUA ve GOY'nin degiskenler {izerindeki toplam ve dolayl etkileri

Toplam Etki Dolayh Etki
ZUA GOY ZUA
1.0OFE 64
2.UT 66
3.G 70
4.UKK 62
5.UAK 59
6.0YKGOV 59 31
7. BGMT 74 41
8.GY .69 35
9.GHKGMAEG 52 29
10.AKGU 50 36
11.GMA 70 43

Tablo 7’de zihnin uzamsal aliskanliklar1 gizil degiskeninin OFE, UT, G, UKK, UAK'y1
dogrudan etkiledigi; OYKGOV, BGMT, GY, GHKGMAE, AKGU, GMA degiskenlerini ise
gorsel okuryazarlik yeterlilikleri gizil degiskeni {izerinden dolayli olarak etkiledigi
goriilmektedir. Ayrica, gdrsel okuryazarlik yeterlilikleri gizil degiskeni OYKGOV, BGMT,
GY, GHKGMAE, AKGU, GMA degiskenlerini dogrudan etkilemektedir.

Tartisma, Sonug ve Oneriler

Bu aragtirmada zihnin uzamsal aliskanliklarmin 6gretmen adaylarinin gorsel
okuryazarlik yeterlilikleri {izerindeki yordayic etkisi yapisal esitlik modeli ile incelenmistir.
Bu amagla arastirmada iki hipotez sinanmistir. Buna gore, birinci hipotez zihnin uzamsal
aliskanliklarinin gorsel okuryazarlik yeterlilikleri ile iliskili olacag: ve ikinci hipotez zihnin uzamsal
aliskanliklarimin 6gretmen adaylarimin gorsel okuryazarlik yeterliliklerini anlamli olarak yordayacag
seklindedir. Arastirmada elde edilen bulguya gore, zihnin uzamsal aliskanliklar: ile gorsel
okuryazarlik yeterlilikleri arasinda pozitif yonde anlaml bir iliski oldugu ortaya ¢ikmis ve
ilk hipotez dogrulanmistir. Bu bulgu, 6gretmen adaylarmin uzamsal zihin aligkanliklarini
gelistirmelerinin, onlarin gorsel okuryazarlik yeterliliklerini olumlu yonde etkileyecegi
anlamina gelmektedir. Nitekim zihin aliskanliklari ile ilgili arastirmalar 6grencilerin zihin
aligkanliklarin1 gelistirmelerinin olduk¢a Onemli oldugunu ve Ogrencilerin gelistirdikleri
aligkanliklarin1  derslerine transfer edebileceklerini ortaya koymustur (Mark, Cuoco,
Goldenberg & Sword, 2010). Bir kisinin olgular1 gorsellestirmesine, diizenlemesine, yeniden
yapillandirmasina ve genellestirmesine olanak taniyan uzamsal yetenek (Turgut, 2015)

mimari, haritacilik, jeoloji, astronomi, miithendislik, matematik, biyokimya, biyoloji, kimya,
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fizik gibi alanlar ile pozitif iliskilidir (Hartman & Bertoline, 2005). Benzer sekilde gorsel
mesajlar1 olusturma ve anlamlandirma giicii olarak tanimlanan gorsel okuryazarlik da grafik
tasarim, gorsel sanatlar, miihendislik, mimarlik, 0Ogretim teknolojisi, endiistri triinleri
tasarimi vb. alanlarin ilgilendigi disiplinler arasi bir kavramdir (Alpan, 2008). Bu durumda
uzamsal yetenegin kullanimini gerektiren uzamsal zihin aligkanliklar ile gorsel okuryazarlik
yeterliliklerinin iligkili olmasi beklenen bir durumdur. Demir ve Aybek (2012) yapmis
olduklar1 aragtirmada ise gorsel 6grenme stili ile gorsel/uzamsal zeka alani arasinda giiglii
iliski oldugunu tespit etmislerdir. Arastirmadan elde edilen diger bulguya gore, zihnin
uzamsal aliskanliklarinin 6gretmen adaylarinin gorsel okuryazarlik yeterliliklerini anlaml
olarak yordadig: tespit edilerek ikinci hipotezinde dogrulandig1 ortaya ¢ikmistir. Buna gore
zihnin uzamsal aliskanliklarinin gorsel okuryazarlik yeterliliklerindeki varyansin % 63’tinii
acgikladig ortaya gikmistir. Bu bulgu zihnin uzamsal aligkanliklarinin 6gretmen adaylarinin
gorsel okuryazarlik yeterlilikleri {izerinde 6nemli bir etkisinin oldugu anlamina gelmektedir.
Gorsel okuryazarlik, giinliitk yasamda karsilasilan sorunlar1 gorsel veya uzamsal gergeveler
icinde algilama, anlama, yorumlama, degerlendirme ve kullanma yeterliligidir (Bekdemir &
Duran, 2012). Yiizeysel ve uzamsal kavramlari, cisimleri, sekilleri ve bunlarmn temsilcilerini
taniyabilme ve analiz edebilme igin gerekli olan bilgi ve beceriler de gorsel okuryazarlikla
iligkilidir (NCF, 2005; Robertson, 2007; Akt: Yagci, Bozyokus & Ezentas, 2016). Saban’a (2005)
gore de gorsel-uzamsal zekaya sahip olan bireyler gorsel mesajlari, diyagramlari, haritalars,
tablolari, yazili materyallere kiyasla daha kolay okuyup anlamaktadirlar (Akt: Liile-Mert,
2017). Dolayisiyla bu zekaya sahip bireylerin gorsel okuryazarlik yeterliliklerinin de yiiksek
olmast beklenir. Nitekim Kim ve Bednardz (2013) da insanlarin zihnin uzamsal
aliskanliklarina sahip olmasi gorsel-uzamsal okuryazarlik yeterlilikleri i¢in 6nemli oldugunu
ifade etmiglerdir.

Zihnin uzamsal aliskanliklar1 ortiik degiskeni en fazla gorsellestirme boyutundaki
varyanst agiklamaktadir. Bunun nedeni bu degiskenin gorsel okuryazarlik yeterlilikleri ve alt
boyutlar: ile daha yakindan iliskisi olmasi ile agiklanabilir. Ciinkii gorsellestirme, grafik
temsillerin yardimiyla anlama ¢abasidir (Blaser, Sester & Egenhofer, 2000). Zihnin uzamsal
aliskanliklarindan olan gorsellestirme aliskanlifina sahip olan bireylere bilgi veya veriler
sOzlii olarak aktarilirsa, bu bireyler bilgiyi grafikler veya diyagramlar gibi gorsel temsillere
dontistiirerek anlamaya calisirlar. Dolayisiyla bu bireyler grafik temsillerin yararini ve

gliclinii bilir ve bu nedenle, diger insanlara bilgi vermek ve kendi anlayigsin1 gelistirmek icin
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siklikla gorsellestirme stratejileri kullanirlar (Rieber, 1995). Ote yandan gorsel okuryazarlik
yeterlilikleri gizil degiskeni en fazla basili gorsel materyalleri tanimlayabilme boyutundaki
varyansi acgiklamaktadir. Aragstirmanin bir diger bulgusu zihnin uzamsal aligkanliklar1 gizil
degiskeninin Oriintiiyii fark etme, uzamsal tasvir, gorsellestirme, uzamsal kavram kullanimi1
ve uzamsal ara¢ kullanimini dogrudan; ofis yazilimlar1 kullanarak gorsellige ©nem
verebilme, araglar kullanarak gorsel iiretebilme, giinliik hayatta karsilasilan gorsel mesajlar:
ayirt edebilme, gorsel yorumlayabilme, gorsellerdeki mesajlar1 algilayabilme, basili gorsel
materyalleri tanimlayabilme degiskenlerini ise gorsel okuryazarlik vyeterlilikleri gizil
degiskeni iizerinden dolayl olarak etkiledigi seklindedir.

Sonug olarak, arastirmada Ogretmen adaylarinin zihnin uzamsal aliskanliklarinin,
onlarin gorsel okuryazarlik yeterliliklerinin anlamli bir yordayicis1 oldugu ortaya ¢ikmistir.
Buna gore 6gretmen adaylarinin gorsel okuryazarliklarina etki eden degiskenlerden birinin
kullandiklar1 uzamsal zihin aliskanliklari oldugu soylenebilir. Buna gore, G6gretmen
adaylarinin 6grenme ve 6gretme siireclerine katki saglayan gorsel okuryazar yeterliliklerinin
gelistirilmesinde bu arastirmanin bulgularindan yararlanilabilir. fleride yapilacak
aragtirmalarda 6gretmen adaylarinin gorsel okuryazarlik yeterliliklerinin diger degiskenlerle
olan iligkisi incelenebilir. Farkl iiniversitelerde 6grenim goren farkli branslardaki 6gretmen

adaylari ile benzer arastirmalar yapilabilir.
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Introduction

It is expected that the students involved in problem-posing develop their critical
thinking and try to produce original ideas in order to pose a better problem in each problem-
posing activity, thus improving their creativity (English, 1997). Balka (1974), emphasizes that
fluency, flexibility and originality are the three important indicators that should be taken into
account in evaluating creativity and deals with creativity in mathematics within the scope of
fluency, flexibility and originality in mathematical problem-posing processes. Fluency
relates to the continuity of ideas, the flow of relationships and the use of general knowledge;
flexibility is relevant to changing ideas, approaching a problem from different angles and
producing many solutions; originality is associated with thinking in a unique way and the
unique products of mental and artistic activity (Leikin, 2009). According to Silver (1994),
fluency refers to the number of problems brought up or questions raised, flexibility refers to
the number of different problem categories generated and originality indicates how rare the
response is in the set of all answers. On the other hand, problem-posing self-efficacy causes
students to be willing in the problem-posing process by considering themselves sufficient in
problem-posing. The important thing here is that the students' ability to create a product
with confidence, by making efforts in the problems (the difficulties they face). At the same
time, the creativity of the product put forward in generating new products will serve as a
step. It is clear that in order to create this productivity cycle, it is necessary to consider the
self-efficacy of students while conducting problem-posing activities with them. Based on all
this, the purpose of this study is to determine to determine the problem posing creativity and

reveal the relationship between problem-posing creativity and problem-posing self-efficacy
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of primary school 6th grade students. In this context, the present study aimed to answer to
the problem of "Is there a significant relationship between 6th grade students' self-efficacy
and creativity in problem-posing?” The sub-problems of the study are as follows:

1. How is the problem posing creativity of primary school 6th grade students?

2. Is there a significant relationship between the self-efficacy of primary school 6th
grade students in problem posing and the originality of the problems they have posed?

3. Is there a significant relationship between the self-efficacy of primary school 6th
grade students in problem posing and the flexibility of the problems they have posed?

4. Is there a significant relationship between the self-efficacy of primary school 6th

grade students in problem posing and the fluency of the problems they have posed?

Method

In determining the sample of the study, two primary schools were randomly selected
in the Eastern Black Sea Region. 123 students who study in the 6th grade of selected
primary schools and participate in the study voluntarily form the sample of the study. In
order to measure the self-efficacy of students in problem-posing Problem-posing Self-efficacy
Scale developed by Ozgen and Bayram (2019) was used. The scale is of 5-point Likert type
and consists of 24 items. In order to determine students' creativity towards problem posing,
unstructured (free) problem posing studies were conducted. In the problem posing activities,
by examining the learning outcomes in the mathematics curriculum (Ministry of National
Education [MEB], 2018), the most appropriate 6 learning outcomes were determined and
three unstructured problem posing activities were designed in this direction. The creativity
of the problems posed by students was examined by considering the theoretical structure
developed by Amaral and Carreira (2013) and revised by Taskin (2016). In this structure,
creativity is examined under the indicators of originality, flexibility, and fluency. First, the
problems were checked by two researchers to see whether they were mathematical and
solvable. The fluency, flexibility and originality scores of the problems were examined and
the total creativity scores of the students were determined. After that, correlation analyses

were conducted.
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Results and Discussions

As a result of the study, it was seen that the flexibility, fluency, originality and general
problem posing creativity of the students in problem posing were quite low, and their self-
efficacy for problem posing was high. Similar to current study results, studies (Arikan, 2013;
Bayazit & Kirnap-Donmez, 2017; Cetinkaya & Soybas, 2018; Korkmaz & Giir, 2006; C)zgen et
al,, 2017; Sengiil & Katranci, 2012; Tagkin, 2016) also reveal that students' creativity is low in
their problem posing performances. It was found that there is a statistically significant
relationship (r= .184 *; p= .042) between students' self-efficacy scores and creativity scores
and that this relationship was weak. Studies show that there was a relationship between self-
confidence and problem posing performance (Bunar, 2011; Nicolaou & Philippou, 2007;
Ozgen & Bayram, 2019; Pajares, 1997). These studies were such as to support the results
obtained in the present study. It was seen that there was a weak statistically significant
relationship between students' problem posing self-efficacy scores and originality scores (r=
.180%; p=.046). In parallel, in the study of Kesgin (2006), it was stated that individuals with
low self-efficacy had a narrower view of everything and could not be original. It was found
that there was a weak statistically significant relationship between students' problem posing
self-efficacy scores and originality scores (r= .194*; p= .032). The studies show that the
students because of their lack of experience, could not have difference perspectives and
therefore could not present creative problems (Sengiil & Katranci, 2012) and that those who
do not have enough self-efficacy perceive the events more difficult than they appear (Kesgin,
2006). In different to the literature, the existences of the relationships were also revealed
statistically. There was no statistically significant relationship found between students' self-
efficacy scores and fluency scores (r=.132; p=.146). In the present study, the problem posing
creativity of the students was determined by unstructured problem posing activities.
Alternatively, by using semi-structured and structured problem posing activities, it can be

investigated whether results similar to the ones in this study would be obtained or not.
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Giris
Insanlar, hayatlar1 boyunca birgok problemle kargilagir. Karsilastiklar1 problemlerin
bazilarinin farkina vararak bunlara ¢oziimler tiretirler. Bazilarinin ise farkina bile varmazlar
ve bu onlarin hayatinda daha biiyiik sorunlar dogurur. Egitimin iginde yer alan matematik
gibi dersler gercek yasamda karsilasilan problemler konusunda farkindaliklar olusturur.
Gergek yasamda kargilasilan problemlerin farkina varilmasmi saglamakta problem
kurmanin yerinin oldukca onemli oldugu soylenebilir (Turhan & Giiven, 2014) ve bu
nedenle problem kurma matematiksel etkinliklerin merkezinde yer almaktadir (National

Council of Teachers of Mathematics [NCTM], 2000).

Problem Kurma

Problem kurma bir¢ok bilim insami tarafindan farkli tanimlanmistir. Fakat genel bir
tanim olarak problem kurma; problem ¢6ziiciiniin verilen bir problemin ¢6ziim siirecinde
problemi herhangi bir yolla yeniden olusturdugu ve yeni problemler, matematiksel sorular
tiretmesi olarak tanimlanabilir (Nicolaou & Philippou, 2007). Gergek yasam problemleriyle
matematiksel problemler birebir ayni sayilmasalar da benzerdir. Matematiksel agidan
problem bireyin mevcut bilgileriyle ilk bakista ¢6ztim iiretemedigi sorundur (Grouws, 1996;
Akt: Kayan & Cakiroglu, 2008). Dolayisiyla matematikte problem kurarken problem ¢dzme
siirecindeki zihinsel aktivitelerden de yararlanihir (Kirnap-Donmez, 2014). Bu siireg
igerisinde Ogrencilerin kendi matematiksel problemlerini kesfederek ortaya koymasi ve bu
konuda yaratict olmasi da problem kurma siirecini iceren matematik egitiminin bir pargasi
olmalidir (Kilpatrick, 1987). Matematik 6gretiminde 6nceden problem kurma konusunda
ogrencilerden ¢ok nadir kendilerini ifade etmeleri istenirdi (Tertemiz & Sulak, 2013) ve
gliniimiizde de ilkogretim matematik 6gretiminde yeterli diizeyde yer aldigi sdylenemez.
Oysaki 6grencilerin problem kurma faaliyetleri icinde yer almasi, 6grenirken daha aktif ve
siire¢ icinde daha sorumluluk sahibi bir sekilde olmalarini saglar (Nardone & Lee, 2011). Bu
onem dikkate alindifinda, Tiirkiye’de de problem kurma faaliyetlerinin 2005 yilinda
matematik dersi 0gretim programinin yenilenmesiyle birlikte uygulanmada yer buldugu
sOylenebilir.

Problem kurma farkli yaklasimlarla ele alinarak Ogrenme ortamlarina dahil
edilmektedir. Bu yaklasimlar1 Stoyanova ve Ellerton (1996) yapilandirilmis (serbest), yari-

yapilandirilmis ve yapilandirilmamig problem kurma etkinlikleri olarak siniflandirmaktadir.
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Yapilandirilmamis problem kurma etkinliklerinde 6grenenlere 6rnek sorun verilmeden,
onlardan dogal durumlara bagli problemler iiretmeleri beklenir (Stoyanova, 2003). Yari-
yapilandirilmis problem kurma etkinliklerinde Ogrencilerden verilen durumlardan,
resimlerden, tablolardan, hikayelerden veya grafiklerden yararlanarak (Ozgen & Bayram,
2019), kesfederek veya bildiklerini mevcut beceri, kavram ve onceden sahip olduklar:
matematiksel deneyimleriyle iliskilendirerek problem kurmalar: istenir (Stoyanova, 2003).
Yapilandirilmis problem kurma etkinliklerinde ise 6grencilerden verilen 6zel bir probleme
dayal1 olarak problem {iretmeleri beklenmektedir (Stoyanova, 2003). Cetinkaya ve Soybasg
(2018), 6grencilerin hem yapilandirilmis ve hem de yapilandirilmamis problemleri kurmakta
zorlandigin belirtirken; C)zgen, Aydi, Gegici & Bayram (2017), yapilandirilmamis problem
kurma etkinliklerinde yol gosterecek verinin smirli olmasi nedeniyle 6grencilerin problem
kurarken zorlandiklarmi belirtmistir. Yapilandirilmamis problem kurma faaliyetlerinde
problemdeki verilenlerin, istenenlerin ve soru ciimlesinin 6grenci tarafindan olusturulmasi
beklenmektedir. Dolayisiyla Ogrencilerin diger problem kurma faaliyetlerine gore bu
problem kurma faaliyetlerinde zorlanmas: dogal bir siiregtir. Clinkii burada hayal giictinii
kullanmak ve yaraticilik daha 6n planda yer alir (Ozgen vd., 2017). Her ne kadar &grenciler
problem kurma siirecinde zorlansa da bu etkinliklerin yiiriitiildiigii 6grenme ortamlarinin
hem 6grenciye hem de 6gretmene bir¢ok katki sunmasi beklenmektedir.

Problem kurma sayesinde 6gretmenler, 6grencilerinin ilgilendikleri ve merak ettikleri
konular hakkinda bilgi edinirler (Freire, 2018) boylece Ogrencilerin konulari nasil
anlamlandirdiklar1 ve konular {izerindeki meraklarin1 ortaya koyarlar (Hiebert & Wearne,
2003). Problem kurma, dgretmenler icin 6grencilerin diisiinme stillerine agilan bir pencere
olarak kabul edilebilir (Cildir & Sezen, 2011). Ogrenciler problem kurma esnasinda 6zgiin,
sorgulayic ve liretim yaptiklar: bir siiregten gegerler. Bu siiregte 6grencilerin matematiksel
islemleri ve kavramlar1 kullanmalari, problemlerin ¢oziilebilirligini arastirmalar: farkl
diistinebilme becerilerini gelistirecektir. Problem kurma ile ugrasan Ogrencinin elestirel
diistinmelerinin gelismesi ve her problem kurma faaliyetinde bir &ncekinden daha iyi
problem kurmak igin 6zgiin fikirler iiretmeye calismasi, boylece yaraticihifinin gelismesi
beklenir (English, 1997). Turhan ve Giiven (2014), problem kurmanin ogrencilerin kendi
derin diistinme yapilarini olusturmalari i¢in imkan sagladigini belirtmektedir. Arikan (2013)
ise Ogrenenlerin elestirel diistinmelerinin, akil yiiriitmelerinin, bilgilerini organize

edebilmelerinin gelismesi icin problem kurma faaliyetlerinin etkili bir arag olarak
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goriilebilecegini vurgulamaktadir. Bu gercevede problem kurma, yaraticilik ve 6z yeterlik

kavramlarmin iligkilerinin ortaya koyulmas: énemlidir.

Problem Kurmada Yaraticilik

Torrance (1966) yaraticiliy;, sorunlara, bilgi eksikliklerine, uyumsuzluklara duyarl
olmak, zorluklar1 belirlemek, zorluklara ¢oziimler bulmak ve eksiklere yonelik hipotezler
kurmak veya bunlar1 degistirmek, ¢6ziim yollarin1 denemek hatta tekrar denemek ve bu
sonuglar1 ortaya koymak olarak tanimlamaktadir (Akt: Alkan, 2014). Taylor'a (1960) gore
yaraticilik hem yeni hem de faydal fikirlerin iretimi ile sonuglanan diisiinmedir. Haylock
(1987) yaraticalligi, genis oranda biligsel stilleri, performans kategorilerini ve sonug tiirlerini
ele alan bir kavram olarak tanimlamistir. Yenilmez ve Yolcu’'ya (2007) gore yaraticilik bir
siireci kapsarken bu stirecin sonundaki 6zgiin {iriinii de kapsamaktadir. Siswono’e (2011)
gore yaraticilik kisinin akicilik ve esneklik olarak yeni fikirler ortaya atmak icin kullandig:
zihinsel stirectir. Zeytun (2010) ise yaraticiligi, daha 6nce var olmayan bir {iriiniin meydana
getirilmesi ya da var olan bir iiriiniin farkl bir sekilde kullanilmas: olarak tanimlamistir. Bu
baglamda yaraticiligin tiim alanlarda var oldugunu ve matematigin de bir iiriin meydana
getirmek isi oldugunu diistiniirsek yaraticiligin matematikte onemli bir yerinin oldugunu
soyleyebiliriz. Chamberlin ve Moon (2005) matematikte yaraticithgm degerinin goz ardi
edilmemesi gerektigini belirtirken; Brunkalla (2009) matematikte kanitlarin yaratilmasinda
yaraticiigin onemli ve temel bir parc¢a oldugunu vurgulamistir.

Matematikte yaraticilik kavrami da genel yaraticilik gibi ¢ok yonlii bir kavramdir
(Siswono, 2011). Matematikte yaraticilik, matematigin mantiksal tiimdengelimsel dogasini
hesaba katarak yaraticaligmni ortaya c¢ikarmak anlamina gelmektedir (Leikin, 2009).
Sriraman’a (2009) gore matematiksel yaraticilik, yararli ve yararsiz kombinasyonlar arasinda
se¢im yapabilme ve seviyesi ne olursa olsun yeni veya orijinal bir ¢alisma {iretme yetenegi
olarak tanimlanmaktadir. Balka'ya (1974) gore matematiksel yaraticilik, neden-sonug
iligkilerini arastiran hipotezleri matematiksel durumlar olarak formiilize etmek, belli zeka
kaliplarindan kurtulmak, 6zgiin matematiksel fikirler {iretmek ve bunlar1 degerlendirmek,
bir problemdeki eksikleri algilamak, matematiksel sorulari sorabilmek ve problemleri alt
problemlerine ayirmak gibi becerileri igermektedir. Bu baglamda problem kurmanin veya
mevcut bir problem iizerinde cesitli degisiklikler yaparak onu yeni bir problem haline

getirmenin yaraticiligin 6nemli bir anahtar1 oldugu vurgulanmaktadir (Jay & Perkins, 1997).
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Silver (1994) ise problem kurmanin, yaratict aktivitenin veya 0zel yetenegin bir 6zelligi
oldugunu ifade etmektedir. Kojima, Miwa ve Matsui'e (2009) gore problem kurma,
ogrencinin farkli yollarla yeni diisiinceleri tiretmelerini saglar. Ayrica Sriraman (2005) okul
seviyesindeki matematikte yaraticiigin, yeni problemleri formdiillestirilme veya eski
problemleri yeni bir agidan ele almak seklinde goriilebilecegini dile getirmistir. Bu
tanimlamalardan yola ¢ikarak yaraticiligin yeni bir problem iiretmeyi, 6zgiin problem
formiilize etmeyi igerdigi goz oniine alnarak problem kurma ile dogrudan iligkili oldugu
sOylenebilir. Bu baglamda problem kurma etkinliklerinde yaraticihigin nasil ele alinmasi
gerektigi incelenmelidir.

Balka (1974), yaraticiligin degerlendirilmesinde goz oniinde bulundurulmasi gereken
ti¢ Onemli gostergenin akicilik, esneklik ve orijinallik oldugunu vurgulamakta ve

matematikteki yaraticiligi matematiksel problem kurma siireclerinde akicilik, esneklik ve

F 'y

Akicihk Orijinallik
Esneklik

Sekil 1. Yaraticiligin Gostergeleri (Balka, 1974).

ozglinliik kapsaminda ele almaktadar.

Akicalik fikirlerin devamliligs, iliskilerin akisi ve genel bilginin kullanimi; esneklik
fikirlerin degisimi, bir probleme farkli agilardan yaklasma ve bir¢ok ¢Ozlim tiretilmesi;
orijinallik essiz bir yolla diisiinme ve zihinsel, sanatsal etkinligin essiz iiriinleri ile iligkilidir
(Leikin, 2009). Silver’a (1994) gore akicilik, ortaya atilan sorunlarin veya ortaya c¢ikan
sorularin sayisini; esneklik {iretilen farkli problem kategorilerinin sayisin1 ve orijinallik
yanitin tiim cevaplar kiimesinde ne kadar nadir oldugunu ifade etmektedir. Budak (2007)
akicilig1 kisaca bir problemle ilgili ¢ok sayida fikir iiretme yetenegi, esnekligi kisaca kurulu
bir yapidan yeni bakis acili iiretkenlige gecis kabiliyeti, orijinalligi kisaca yeni ya da teknik
ozellikteki 6zgiin diistinceler ortaya koymak, buluslar yapabilmek, bir iiriin bulmak veya
degeri bicilemeyen yapitlar ortaya koymak olarak tanimlamistir. Bu tanimlar dikkate
alindiginda orijinal, esnek ve akici iiriinler/problemler ortaya koymada bireyin kendine

ozgiiven duyuyor olmasinin siireg yonetimi ile iligkili oldugu asikardar.
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Problem Kurma Oz Yeterliligi

Problem kurma, mevcut konuyla ilgili yeni fikirler ortaya koymalarinda 6grencilere
yardimcr oldugu icin bu konuda onlar tegvik eder ve cesaretlendir (Brown & Walter, 1990;
Akt: Turhan & Giiven, 2014). Problem kurma stirecindeki bu cesaretlendirme ve giidiilenme
0z yeterligi meydana getirir. Boylece 6z yeterliklerinin yiiksek olmas1 problem kurmalari i¢in
motivasyon saglayacaktir. Bandura’ya (1997) gore, insanlarin belli durumlarla ilgilenme
siireclerindeki yeteneklerine yonelik yargilari kendi eylemlerine baghidir. Bu eylemler
yapmay1 sectiklerini, etkinliklerde ne kadar c¢aba sarf ettiklerini, giigliiklere karsi ne kadar
dayanikli olduklarim igermektedir. Ozel olarak problem kurma hakkindaki 6z yeterlik,
bireyin problemlerden, farkli matematiksel temsillerden veya ger¢cek yasamdaki
durumlardan yola ¢ikarak, farkli stratejiler kullanarak ve geg¢mis tecriibelerinden de
yararlanarak problem kurabilmesine y&nelik 6z yargisidir (Ozgen & Bayram, 2019). Yani
gorerek problem kurma siirecinde istekli olmalarina neden olmaktadir. Burada énemli olan
ogrencilerin problemlerde (karsi karsiya geldikleri giligliiklerde) ¢aba gostererek 6zgiivenle
ortaya bir tirtin koyabilmesidir. Ayn1 zamanda yeni {iriin olusturmalarinda ortaya koyulan
triiniin yaratict olmasi basamak gorevi gorecektir. Bahsedilen {iretkenlik dongiistinii
olusturmak igin ogrencilerle problem kurma ¢alismalar1 yaparken onlarin 6z yeterliklerini

g0z Oniine almak gerektigi agiktir.
Yaraticilik ve Oz yeterlilik

Yaratic1 bireyler hem icinde yer aldig1 toplum icin hem de insanhgin gelismesi i¢in
yarar saglar (GOoren-Summak & Aydim, 2011). Bireylerin kendi yaratici diisiinmelerini
kesfetmesi, kendilerine inanmalarina ve bu konudaki kendilerine olan bakis agilarma
kisacas1 0z yeterliklerine baghdir. Farkli davranma konusundaki cesaret, esnek olabilme,
hata ve risklerini kabullenme, farkli bakis agilarmna sahip olabilme, ¢abuk diistinebilme ve
kavram olusturabilme becerisi gibi farkli tutum, davranislar yaraticihig etkiler (fraz, 2005).
Ayni zamanda bu 0Ozelliklerin yer aldig1 bireyler yiiksek 0z yeterlige sahiptir; ¢iinkii bu
bireyler gevresel faktdrleri olumlu yorumlamaya meyillidirler (Bakag & Ozen, 2016).
Yaraticilik genellikle zaman ve caba gerektiren zorlu bir faaliyet oldugundan bagarisizlik

riskini de goze alarak engeller karsisinda sebat etmek gerekir. Bunu saglayacak olan da
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calisilan duruma yonelik 0z yeterliktir. Bu konuda yaraticiligin ve 6z yeterliligin iliskisini
ortaya koyan “yaratici sonuglar iiretme yetenegine sahip olan inang¢” olarak tanimlanan
“yaratic1 0z yeterlik” kavrami karsimiza ¢ikmaktadir (Tierney & Farmer, 2002). Yaratici 6z-
yeterlik, Bandura'nin (1997) daha genel 6z-yeterlik kavramindan tiiretilmistir ve bir kisinin
belirli bir ortamda basarili bir sekilde performans gerceklestirme inanci olarak agiklanmaistir.
Dolayisiyla yaraticilik ve 6z yeterliligin birbiri ile iliskili oldugu asikardir. Tiim bunlardan
yola ¢ikarak bu kavramlari barindirip detaylandiracak ve birbirleri ile iliskilendirecek,
ogrencilerin problem kurma 06z yeterliklerinin yaraticilik ile iligkisinin incelendigi bir
calismanin literatiire katk: saglayacag: diistiniilmektedir.

Literatiir  incelendiginde Ogrencilerin problem kurma performanslarinda
yaraticiliklarinin diistik (Arikan, 2013; Bayazit & Kirnap-Donmez, 2017; Cetinkaya & Soybas,
2018; Korkmaz & Giir, 2006; Ozgen vd., 2017; Sengiil & Katranci, 2012; Taskm, 2016;
Tertemiz & Sulak, 2013) oldugu gortlmektedir. Cetinkaya ve Soybas (2018), ogrencilerin
yapilandirilmamis problem kurma faaliyetleri gibi 06zgiinlilk ve yaraticihk isteyen
etkinliklerde basarisiz olduklarimi belirtmistir. Ayrica 6grencilerin kendilerini hem yar1
yapilandirilmis ve hem de yapilandirilmamis problemleri kurmada yeterli gérmediklerini
ortaya koymuslardir. Ozgen ve digerleri (2017); dgrencilerin yapilandirilmamis problem
kurma konusunda yaratict olmadiklarimi ¢iinkii yapilandirilmamis problem kurma
faaliyetlerinde 6grenciye 6rnek olacak verinin sinirli miktarda oldugunu ortaya koymustur.
Korkmaz ve Giir (2006), matematik Ogretmen adaylarinin benzer tipte problemler
kurduklarmi ve matematiksel diistiinme, akil yiiriitme igeren, yaratict problemler
kurmadiklarini ortaya koymustur. Ayni zamanda kullanilan kitaplar1 birer otorite olarak
gordiikleri i¢in O0gretmen adaylarmin problemleri kitaptakine benzer yapida kurduklar:
sonucuna ulagsmistir. Sengiil ve Katranct (2012), ogretmen adaylarmin deneyim
eksikliklerinden dolay1 yaratict problemler ortaya koyamadiklarini belirtmistir. Tertemiz ve
Sulak (2013), 6grencilerin basitce problem kurmay tercih ettiklerini; yeni bir bilgi eklemek,
konuyu degistirmek ve kosullar1 degistirmek gibi {ist diizeydeki becerileri ve yaraticilig:
gerektiren problemler kuramadiklari sonucuna ulagsmislardir. Arikan (2013), 6grencilerin
gercek hayat ile baglantili ¢ok fazla problemle karsilasmadiklarindan dolay: kurduklar:
problemlerin birbirlerini taklit ettigini ve yaratici olmadiginmi ortaya koymustur. Bayazit ve
Kirnap-Donmez (2017), 0Ogretmen adaylarimnin kurduklar1 problemleri incelediginde

yapilandirilmamis problem kurma etkinliklerinde yaraticiligin azaldigimi c¢iinkii bu
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etkinliklerin sadece genel bir baglam boylece yiiksek diizeyde muhakeme, hayal giicii,
yaraticihk kullanmanin 6grenciler igin zorlayici oldugunu belirtmis ve bu durumun
diistincenin dogasi geregi oldugunu ayni zamanda bilginin igeriginden kaynaklandigini
sOylemistir. Ayn1 zamanda, kurulan problemlerin yaraticiliklarinin problem kurucunun
gecmis deneyimlerinden ve sosyo-kiiltiirel ¢evresinden etkilendigini ortaya koymustur.
Tagkin (2016), Ogrencilerin kurduklar1 problemleri incelediginde o6zellikle o6zgiinliik
agisindan yetersiz oldugunu ortaya koymustur. Ayn1 zamanda, problem kurma etkinliginde
az sayida problem kuran o6grencinin kendisinden ¢ok daha fazla sayida problem kuran
ogrenciden daha yaratic1 oldugu sonucuna ulasmis dolayisiyla ortaya atilan fikir sayisindan
ziyade, fikrin niteliginin daha onemli oldugunu ortaya koymustur. Goriildigii gibi
¢alismalar, 6grencilerin problem kurma performanslarindaki yaraticiliklarinin diistikliigiinii
genellikle yapilan etkinliklerle ve o6grencilerin problem kurmadaki deneyimsizlikleriyle
iligkilendirmistir.

Ayrica literatiirde, Ozgiiveni yiiksek olan bireylerin problem ¢6zme ve kurma
konusunda daha basarili oldugunu ortaya koyan ¢alismalar mevcuttur (Bunar, 2011; Pajares,
1997; Nicolaou & Philippou, 2007; Ozgen & Bayram, 2019). Ozgen ve Bayram (2019),
ogrencilerin problem kurma hakkindaki 6z yeterliklerinin, problem kurma performanslari
tizerinde etkili bir faktdr oldugunu belirtmistir. Nicolaou ve Philippou (2007), ortaokul
ogrencilerinin  problem kurma hakkindaki 6z yeterliklerinin problem kurma
performanslarmin belirleyicisi oldugunu ortaya koymustur. Pajares (1997), 6z yeterligi
yiiksek olan o6grencilerin zorlayici bir akademik gorevle karsilastifinda daha sakin ve
sogukkanli olduklarini, 6z yeterligi diisiik olan 6grencilerin ise bu tiir gorevleri oldugundan
daha zor algiladiklarini belirtmistir. Bundan kaynakli Ogrencilerin streslerinin ve
kaygilarinin arttifini, probleme yonelik uygun ¢oziimler bulmakta normalinden daha az
basarili olduklarmi ortaya koymustur. Giir ve Korkmaz (2003), 6grencilerin problem kurma
becerilerini incelediklerinde problem kurma konusunda kendilerine giivenmeyen
ogrencilerin problem kurarken zorluklar yasadigini ortaya koymuslardir (Akt: Ozgen vd.,
2017). Bunar (2011), problem kurmada kendini “basarili” olarak degerlendirenlerin
dolayisiyla problem kurma 06z yeterligi yiiksek olanlarin problem kurmada basarili
olduklarin belirtmistir. Fakat 6zgiiveni yiiksek olan 6grencilerin problem kurma konusunda

yaratict olup olmadig1 bilinmemektedir.
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Yine yaraticilik 6z yeterlik ve yaratict performans ile ilgili ¢alismalar (Choi, 2004;
Tierney & Farmer, 2002;) yaratic1 6z yeterlik egitimi ile ilgili ¢aligmalar (Gist 1989; Locke,
Frederick, Lee & Bobko, 1984; Schunk & Rice, 1987) literatiirde mevcuttur. Fakat bu
calismalarda genellikle yaratic1 6z yeterlik kavrami tizerinde durulmaktadir. Yaraticilik ve
oz yeterlilik iligkisini problem kurma tizerinde degerlendiren bir ¢calismaya rastlanmamustir.
Tim bunlardan hareketle ¢alismanin amaci, ilkégretim 6. Smif Ogrencilerinin problem
kurma yaraticiliklar: ile problem kurma 6z yeterlikleri arasindaki iliskiyi belirlemektir. Bu
amag¢ dogrultusunda aragtirmanin ana problemi “Ilkdgretim 6. smf dgrencilerinin
kurduklar1 problemlerin yaraticiliklariyla problem kurma konusundaki 6z yeterlikleri
arasinda anlaml1 bir iliski var midir?” seklindedir.

Bu baglam igerisinde alt problemler belirlenerek irdelenmistir:

1. Tlkdgretim 6. smif 6grencilerinin problem kurma yaraticiliklari ne diizeydedir?

2. [kdgretim 6. sinuf dgrencilerinin kurduklari problemlerin orijinallikleriyle problem
kurma konusundaki 6z yeterlikleri arasinda anlamli bir iliski var midir?

3. Tlk&gretim 6. sif 6grencilerinin kurduklar: problemlerin esneklikleriyle problem
kurma konusundaki 6z yeterlikleri arasinda anlaml bir iligki var midir?

4. Tlkdgretim 6. sinuf dgrencilerinin kurduklari problemlerin akiciliklariyla problem
kurma konusundaki 6z yeterlikleri arasinda anlamli bir iliski var midir?

Yontem

Arastirma Deseni

[Ikogretim 6. smif 6grencilerinin problem kurma yaraticiliklari ile problem kurma 6z
yeterlikleri arasindaki iligskiyi ortaya koymayi amaclayan bu c¢alismada nitel ve nicel
yaklagimlar bir arada ele alinmigtir. Ogrencilerin kurmus olduklar1 problemler nitel olarak
analiz edilerek problem kurma yaraticiliklar1 ortaya koyulmustur. Ogrencilerin problem
kurma yaraticilik puanlar1 ve problem kurma 6z-yeterlikleri puanlar1 arasindaki iliskiyi
ortaya koymak amaciyla da nicel analizler yapilmustir. Standartlar igerisinde
degerlendirmeler yapabilmek ve olaylarin olasi iligkilerini ortaya koyabilmek icin betimsel
bir ¢alisma yaklasimi benimsenmistir. Bu baglamda problem kurma ¢alismalar1 kullanilarak

var olan durumun ortaya koyuldugu bu ¢alismada tarama yontemi kullanilmistir denilebilir.
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Orneklem

Calismanin Orneklemi belirlenirken Dogu Karadeniz Bolgesi'nde rastgele iki
ilkogretim okulu segilmistir.  Segilen ilkogretim okullarinin 6. siifinda 6grenim goren ve
gonillii olarak c¢alismaya katilan 123 6grenci calismanin Orneklemini olusturmaktadir.
Tarama ¢alismalari icin 6rneklemin en az 100 kisiden olusmasi gerektigi (Gall, Gall & Borg,
1989) diistiniildiigiinde, 6rneklem sayisinin var olan durumu betimlemek igin yeterli oldugu
sOylenebilir. Calismada 6grenciler o1, 02, ..., 0123 seklinde kodlarla ifade edilmis, 6grenci
kimlikleri gizli tutulmustur. Orneklemin 6. smif dgrencilerinden olusturulmasinin sebebi
calismanin yapildig1 dénem igerisinde kazanimlarinin problem kurma etkinlikleri i¢cin uygun
ve ¢esitli olmasidir. Bu baglamda amacgli Orneklem segimi yapilmistir denilebilir.
Arastirmanin yiritiildigt 2018-2019 egitim 6gretim yili bahar doneminde calismaya katilan
tiim Ogrenciler 6gretim programi geregi problem kurmaya yonelik deneyimlere sahiptir.
Orneklemdeki &grencilerin problem kurmaya dair beklenen gegmis deneyimlerine yonelik

kazanimlar Tablo 1’de verilmistir.

Tablo 1. Problem kurmaya y&nelik kazanimlar

Sinif Ogrenme Alan1 Alt Ogrenme Alani Kazanim

6. Sinuf Sayilar ve islemler ~ Dogal Sayilarla Islemler ~ M.6.1.1.4. Dogal sayilarla dort islem
yapmay1 gerektiren problemleri ¢dzer

ve kurar.

6. Sinif Sayilar ve Islemler  Kesirlerle Islemler M.6.1.5.2. Kesirlerle toplama ve ¢ikarma
islemlerini yapar.

6. Stnuf Sayilar ve islemler  Kesirlerle Islemler M.6.1.5.3. Bir dogal say1 ile bir kesrin
¢arpma islemini yapar ve anlamlandirir.

6. Siif Sayilar ve Islemler  Kesirlerle Islemler M.6.1.5.4. Iki kesrin ¢arpma islemini
yapar ve anlamlandirir.

6. Sinuf Sayilar ve islemler  Kesirlerle Islemler M.6.1.5.8. Kesirlerle islem yapmay1
gerektiren problemleri ¢ozer.

6. Stuf Geometri ve Olgme  Alan Olgme M.6.3.2.5. Alan ile ilgili problemleri
¢Ozer.

Tablo 1'den goriildiigli gibi 0gretim programinda problem kurma etkinliklerinin ise
kosulmasi beklenen kazanimlar alt 6grenme alan1 bakimmdan gesitlidir. Ogrencilerin “Dogal
Sayilarla Islemler, Kesirlerle Islemler, Alan Olgme” alt 6grenme alanlarinda problem kurma

deneyimlerinin mevcut olmasi beklenmektedir.
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Veri Toplama Araglar

Ogrencilerinin problem kurma hakkindaki 6z yeterliklerini tespit etmek icin Ozgen
ve Bayram (2019) tarafindan gelistirilen Problem Kurma Oz Yeterlik Olgegi kullanilmustir.
Olgege ait faktor analizleri sonucunda dlgegin 5 faktor ierdigi bilinmektedir. Faktorler icin
biitiinciil varyans yiizdesi %45,64" tiir. Olgege ait Cronbach alfa i¢ tutarlilik giivenirlik
katsayis1 0.85 tir. Olgek 5'1i Likert tipindedir ve 24 maddeden olusan bir Slgektir. Olgek
“kesinlikle katihiyorum”, “katiiyorum”, “kararsizzim”, “katilmiyorum” ve “kesinlikle
katilmiyorum” segeneklerinden olusmaktadir. Olgek maddelerinin 7’si olumsuz ve 17’si
olumludur. Bu oOlgekteki olumlu maddelerin puanlar1 5-4-3-2-1 seklindeyken olumsuz
maddelerin puanlar1 1-2-3-4-5 seklindedir. Olcek sonucunda en diisiik 24 puan alinabilirken
en yiliksek 120 puan almabilmektedir. Alinan yiiksek puanlar problem kurma hakkindaki
gliclii 6z yeterlik inanglarim gosterirken, diisiik puanlar ise problem kurma hakkindaki zay:f
0z yeterlik inanglarimi gostermektedir.

Ogrencilerinin problem kurmaya yonelik yaraticiliklarini  belirlemek igin
yapilandirilmamis problem kurma galismalar: yiriitiilmiistiir. Clinkii yapilandirilmamis
problem kurma durumlari, 6grencilerin problem kurma yaraticiliklarini sade bir sekilde, her
yoniiyle gozlemleyebilmeyi saglamaktadir (Bayazit & Kirnap-Donmez, 2017). Ayrica
onlardan olay ya da durumlardan yararlanarak problemler kurmalar1 istendiginden
ogrenciler problemlerin verilenlerini, istenenlerini ve soru climlesini kendileri olusturur. Bu
tarz etkinliklerde hayal etmek ve yaratict diigiinmek on safhadadir (Ozgen vd. 2017).
Problem kurma caligmalar1 tasarlanirken, matematik dersi Ogretim programinda (Milli
Egitim Bakanligi [MEB], 2018) yer alan kazanimlar incelenerek problem kurmaya uygun
kazanimlar belirlenmistir. Iki arastirmaci ve bir alan uzmanmi en uygun 6 kazanimi
belirlemistir. Bu dogrultuda arastirmacilar tarafindan ii¢ adet yapilandirilmamis problem
kurma etkinlikleri tasarlanmistir. Tasarlanan etkinlikler bir alan uzmani tarafindan
incelenmis, konu ve kapsam gecerliligi ayrica da yapilandirilmamis problem kurma
faaliyetlerine uygunlugu degerlendirilmistir. Uzman goriisii sonrasinda etkinliklere son hali
verilmistir. Etkinliklerin amaca uygulugunu belirlemek icin 20 kisiden olusan bir grupla
pilot problem kurma ¢alismalar ytiriitiilmiis ve etkinlikler revize edilmistir. Problem kurma
yaraticiliklarinin - belirlenmesi amaci ile gelistirilen yapilandirilmamis problem kurma

etkinlikleri ve uygun olduklar1 kazanimlar Tablo 2’de yer almaktadir.
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Tablo 2. Etkinlikler ve kazarumlar

Etkinlik Kazanim
eicinde  dogal sayilarla  dort islemi M.6.1.1.4. Dogal sayilarla dort islem yapmay1
kullanabileceginiz bir problem kurunuz. gerektiren problemleri ¢ozer ve kurar.

o Icinde kesirlerde toplama, ¢ikarma, carpma M.6.1.5.2. Kesirlerle toplama ve ¢ikarma islemlerini
kullanabileceginiz bir problem kurunuz. (Kesir yapar.
modelleri kullanmakta serbestsiniz.) M.6.1.5.3. Bir dogal say1 ile bir kesrin ¢arpma
islemini yapar ve anlamlandirir.
M.6.1.5.4. ki kesrin carpma islemini yapar ve
anlamlandirir.
M.6.1.5.8. Kesirlerle islem yapmay1 gerektiren
problemleri ¢ozer.

e Icinde ticgenleri, dikdortgenleri ve M.6.3.2.5. Alan ile ilgili problemleri ¢ozer.
paralelkenarlar: kullanabileceginiz bir problem

kurunuz. (Birlesik sekiller kurmakta

serbestsiniz.)

Etkinliklerde 6grencilere sadece baglam ve matematiksel konu verilmis, 6grencilerin
ne dogrultuda problem kuracaklarina miidahale edilmemistir. Yapilandirilmamis problem
kurma etkinliklerinde 6grencilere problem verilmeden, baglamda bir sinirlandirma olmadan
verilen dogal duruma uyacak problemler kurmalar1 beklenir (Kar & Isik, 2015). Bu baglamda
etkinliklerin yapilandirilmamis problem kurma etkinliklerinin dogasmna uygun oldugu

soylenebilir.
Veri Toplama Siireci

Veri toplama siirecine baslamadan once 6grencilerle uygun olduklar: bir zaman
dilimi belirlenmistir. Ogrencilerin uygunluk durumlarma gore dort farkli grup olusturulmus
ve On gorlisme yapilmistir. @grenciler calismanin amaci, gergek¢i cevap vermelerinin 6nemi
ve cevaplarinin not olarak degerlendirilmeyecegi hakkinda bilgilendirilmistir. Oncelikle
ogrencilere Problem Kurma Oz Yeterlik Olgegi uygulanmistir. Olgegi cevaplamak icin
ogrencilere 40 dakika siire verilmistir. Oncelikle Problem Kurma Oz Yeterlik Olgegimin
uygulanmasmin sebebi Ogrencilerin problem kurma siirecinde yasadiklarindan
etkilenmelerini onlemeye calismaktir. Ciinkii, problem kurma siirecinde yeterli oldugunu
diistinen bir 6grenci problem kurma siirecinde zorlandigini fark edip olgek maddelerine
buna gore cevap verirse ¢alisma sonuglart olumsuz etkilenecektir. Olcek uygulandiktan bir

hafta sonra ayni1 6grencilere yapilandirilmamis problem kurma etkinlikleri uygulanmigtir.
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Ogrencilere etkinlikler yazili olarak verilmis ve bu dogrultuda yazili olarak cevaplamalar
istenmistir. Bunun i¢in de 6grencilere 40 dakika siire verilmistir.

Verilerin Analizi

Ogrencilerin problem kurma 6z yeterliklerinin belirlenmesi amaciyla Problem Kurma
Oz Yeterlik Olcegime verdikleri cevaplar puanlanmig ve her dgrenci igin toplam 6z yeterlilik
puani belirlenmistir. Puanlama kullanilan 6lgegin gelistirilme siirecinde tamitilan sekilde
yiritildiigiinden analiz giivenirliligi i¢cin herhangi bir calismaya gerek goriilmemistir.

Ogrencilerin kurduklar1 problemlerin yaraticiliklart Amaral ve Carreira (2013)
tarafindan gelistirilen Tagkin (2016) tarafindan revize edilen teorik yap1 dikkate alinarak nitel
olarak analiz edilmistir. Ogrencilerin kurduklar1 problemler Tablo 3'de verilen teorik yap1

kullanilarak detayli bir sekilde incelenmis ve yaraticilik puanlar1 hesaplanmustir.

Tablo 3. Problem Kurma Calismas: Kapsaminda Kurulan Problemlerin Yaraticilik Analizinde
Kullanilan Teorik Yap: (Taskin, 2016)

K

=]

d Aciklayicilar

1) Ozgiin diyagramlar, tablolar, sekiller, vb. olusturur ve bunlarin yorumlanmasina y6nelik
problem kurar.

2) Ozgiin ve sira dig1 stratejilerin kullanilmasini gerektirecek problemler kurar.

3) Mevcut verilere farkli bakis agis1 getirerek 6zgiin ve sira dis1 problemler kurar.

Orijinallik

1) Farkli degisken(leri) kullanarak uygun matematiksel bir problem kurar.
2) Birden fazla ¢oziimii veya ¢6ziim yolu olan problemler kurar.
3) Senaryoda yer alan degiskenlerin birbiri ile ve amag¢ dogrultusunda iliskilendirilmesini

Esneklik

gerektiren problem kurar.

4) Senaryoda yer alan degiskenlere yonelik farkli durumlarin incelenmesini igeren problem
kurar.

5) Onceden kurdugu bir problemi yeniden diizenlemek yoluyla farkli bir problem kurar.

1) Matematiksel kavram ve prosediirlerin kullanimin gerektiren uygun bir problem ciimlesi
icerir.

2) Matematiksel kavram ve prosediirlerin gelistirilmesini ve kesfedilmesini gerektiren uygun
bir problem kurar.

3) Problem ctimlesinde kullanilan degiskenleri ve kavramlar: acik ve tutarl: bir sekilde sunar.
4) Problem ciimlesini degiskenleri/verileri diizenlemek yoluyla iletisim kurar (ifade eder).

Akicalik

Yaraticiik puanlarinin hesaplanmasinda bu teorik yapmin kullanilmasinin sebebi
yaraticihk gostergelerinin ayri ayri ele alinarak aciklayicilarin net bir sekilde ortaya
koyulmus olmasidir. Bu teorik yapiya gore puan hesaplamasi su sekildedir.

Orijinallik puani (O): Ogretmen adaylarmin kurdugu problemdeki orijinallik
gostergesine ait rastlanan her agiklayici icin 10 puan verilir, elde edilen toplam puan, tige

béliiniir (3 aciklayict mevcuttur.).
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Esneklik puanmi (E): Ogretmen adaylarnin kurdugu problemdeki esneklik
gostergesine ait rastlanan her agiklayici i¢in 10 puan verilir, elde edilen toplam puan, bese
béliiniir (5 agiklayict mevcuttur.).

Akacilik puani (A): Ogretmen adaylarinin kurdugu problemdeki akicilik gostergesine
ait rastlanan her aciklayic i¢in 10 puan verilir, elde edilen toplam puan, doérde boliiniir (4
agiklayict mevcuttur.).

Yaraticilik puani: Hesaplanan orijinallik, akicilik, esneklik puanlarinin toplamindan
elde edilir. Bu sekildeki bir puanlama ile 6grenci bir problemden 10 esneklik, 10 orijinallik,
10 akicilik olmak tizere en fazla 30 puan, en az 0 puan alabilir. Calismada 6grencilerden 3’er
problem kurmalar1 istenmistir. Kurulan problemlerin niceliginin sinirlandirilma nedeni
niteligi 6n plana ¢karmaktir. Buradan yola ¢ikarak 3 problem kurma faaliyeti
ylriitiildiigiinden toplamda en fazla 90 puan, en az 0 puan alinabilir.

Ogrencilerin problem kurma etkinliklerinde kurduklar1 problemler nitelik olarak
ayn1 olmayabilir. Kurulan problemlerin bazilar1 matematiksel acidan tam bir yapiya sahip
olmayip eksiklik barindirabilmektedir. Bu yapilan puanlama islemini etkiler. Ciinkii
Haavold’a gore (2013) matematikte farkli diisiinme gorevlerini puanlamak ic¢in temel
kriterlerden biri matematiksel uygunluktur. Bir problem son derece sira disi olabilir ve
orijinal olabilir fakat matematiksel olarak da dogru olmalidir. Bu nedenle problemlerin
oncelikle matematiksel ve ¢oziilebilir olup olmadigr iki arastirmaci tarafindan kontrol
edilmistir. Fikir birligine varilamadigi durumlarda uzman goriisiine basvurulmus ve
matematiksel olarak c¢oziilebilir problemler belirlenmistir. Matematiksel olarak dogru
olmayan veya matematiksel olarak ¢oziilemeyen problemler (dolayisiyla bu problemleri
kuran 6grenciler) ¢alismaya dahil edilmemistir. Bu baglamda ¢alismaya 148 6grenci katilmis,
25 oOgrencinin kurdugu problemler belirtilen kriterleri saglamadigl igin bu ogrenciler
calismaya dahil edilmemistir. Bagka bir deyisle ¢alismaya dahil edilen tiim 6grenciler basarili
sekilde istenilen sayida problem kurabilmis 6grencilerdir.

123 6grencinin kurmus oldugu problemler, Tagkin'nin (2016) ¢alismasinda kullandig:
yapidan yola ¢ikarak elde edilen yapiyla degerlendirilmistir. Bu yapida matematiksel olarak
¢oziilebilen problemlerdeki agiklayicilar, 6grencinin kurdugu yeni problem onceden
kurdugu problemlerden farkli yapida bir problemse yani onceden kurulan herhangi bir
problem ile farkli degiskenler kullanilmis ve problemin ¢6ziimii farklh kavram ve

prosediirlerin kullanimin gerektiriyor ise 10 puan olarak; 6grencinin kurdugu yeni problem
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onceden kurdugu herhangi bir problem ile ¢ok benzer/aym yapida bir problem ise yani
onceden kurulan problem ile ¢ok benzer/ayni degiskenler kullanilmis ve problemin ¢oziimii
¢ok benzer/ayni kavram ve prosediirlerin kullanimmi gerektiriyor ise 1 puan olarak
degerlendirilmistir. Ogrencilerden ii¢ problem kurmalar istendiginden, kurduklar1 farkli
yapidaki problemlerinden en ¢ok 90 puan ve benzer/ayni yapidaki problemlerinden de en
¢ok 9 puan alabilmiglerdir. Bu puanlandirma yaklasimi ile kurulan problemlerin akicilik,
esneklik ve orijinallik puanlar1 ayri ayri incelenmistir. Bunlar degerlendirilerek en son
asamada Ogrencilerin toplam yaraticilk puanlari belirlenmistir. Puanlama iki arastirmaci
tarafindan ortak karar prosediirii ile ytiriitiilmiis boylece analiz giivenirligi saglanmaya
¢alisilmistir. Bu baglamda iki arastirmaci her 6grencinin olusturdugu ii¢ problemi de birlikte
incelemis ve teorik yap1 dogrultusunda puanlama yapmistir. Ortak karar verildigi
durumlarda 6grencilerin puanlar1 belirlenmistir. Ortak karara varilamadigi durumlarda ise
bir alan uzmanimin goriisiine basvurulmus ve nihai puan belirlenmis ve 6grencilerin
yaraticilik diizeyleri ortaya koyulmustur.

Calismanin temel problemi geregince problem kurma yaraticiliklar: ile problem
kurma 6z yeterlikleri arasindaki iliski incelenecektir. Bunun igin verilerin ¢6ziimlenmesinde
korelasyon analizi yapilmistir. Calismanin alt problemleri dogrultusunda Ogrencilerin
kurduklar1 problemlerin orijinallik, esneklik, akicilik puanlari ile problem kurma 6z yeterlik
puanlar1 arasindaki iligskiyi agiklamak amaciyla her iliski durumu igin ayr1 ayri korelasyon
analizi yapilmistir. Verilerin analizinde SPSS 20 paket programi kullanilmistir. Veri tiplerinin
farkli olmas: farkli korelasyon tekniklerini gerektirdiginden (Can, 2018) degisken dizilerinin
normallik kosulunu saglayip saglamadigi kontrol edilmis ve kosullar Tablo 4" de

gosterilmistir.

Tablo 4. Normallik Testi Sonuglari

Kolmogorov-Smirnov?

Statistic df Sig.

Yaraticilik puanlar: ,142 123 ,000

Orijinallik puanlar: ,327 123 ,000

Esneklik puanlar1 ,060 123 ,200"

Akicalik puanlar: ,082 123 ,042

Oz-yeterlik puanlar ,090 123 ,016

" Bu deger gercek anlamlilik degerinin alt siniridir.
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Verilerin normallik kosulunu saglayip saglamadigina bakildiginda, Tablo 4’de
goriilebilecegi tizere esneklik puanlar1 (p= ,200* > ,05) normal dagiim gostermektedir.
Yaraticilik puanlar1 (p=,000 <,05), 6z yeterlik puanlar1 (p=,016 <,05), orijinallik puanlar1 (p=
,000 <,05) ve akicilik puanlar: (p=,042 <,05) ise normal dagilim gostermemektedir (Veri sayisi
30'un iizerinde oldugundan Kolmogorov-Smirnov Testi [p > 0,05] ile incelenmistir).
Aralarindaki iligkinin sorgulanacag1 degisken dizilerinden en az biri normal dagilima sahip
degilse korelasyon analizi tekniklerinden Spearman Korelasyon Analizi kullanulir (Tagpinar,
2017). Bu sonuglardan yola cikilarak Spearman Korelasyon Analizi ile korelasyonun

belirlenmesi uygun goriilmiistiir.

Bulgular

Aragtirmada temel olarak “Ilkogretim 6. sinif dgrencilerinin kurduklar1 problemlerin
yaraticiliklariyla problem kurma konusundaki 6z yeterlikleri arasinda anlamli bir iligki var
midir?” problemine cevap aranmaktadir. Elde edilen bulgular alt problemler baglaminda ele
alinmistr.

Ogrencilerin Problem Kurma Yaraticiliklarina Yonelik Bulgular

Bu baglamda oncelikle 6grencilerin problem kurma yaraticiliklar: belirlenmistir.
Ogrenciler ilk olarak “Icinde dogal sayilarla dort islemi kullanabileceginiz bir problem
kurunuz.” yonergesine yonelik bir problem kurmaya calismistir. O109'un kurmus oldugu

problem Sekil 2’de verilmistir.
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Sekil 2. O109'un kurmus oldugu ilk problem
0109'un kurmus oldugu bu problem 2 yil boyunca yapilan limonata satisindan elde
edilecek gelir ile ilgilidir. Kurulan problem orijinallik agisindan incelendiginde probleme ait
olan bazi verilerin listelenerek verilmesinin mevcut verilere farkli bir bakis agis1 getirdigi
goriilmektedir. Burada orijinallik goOstergelerinden fticlincii maddenin agiga ¢kt
goriilmektedir. Probleminde bir liste olusturulsa da liste yorumlamay: gerektiren bir
durumdan ziyade verilerin sunumunu degistirmektedir. Ayrica problemin ¢oziimiinde sira

dis1 stratejilerin kullanilmasmi gerektiren bir durum yoktur. Bu baglamda orijinallik
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gostergelerinden sadece tiglincii gostergeden puan almais, birinci ve ikinci gostergeden puan
alamamugtir. Birinci problem icin 6grencinin nihai orijinallik puani 10/3=3,33 puandir.
Problem esneklik agisindan incelendiginde, esnekligin birinci, ikinci ve tigilincli maddelerinin
agiga caktign goriilmektedir. Ciinkii ml, yil, kg vs. gibi farkli degiskenler kullanilmustir.
Birden fazla yolla ve islem oOncelikleriyle ¢oziilebilecek bir problemdir. Aynmi zamanda
verilen degiskenler birbirleriyle, limonata yapma ve satma amacma uygun olarak
iliskilendirilebilmektedir. Ancak problem tek bir duruma odaklanmakta, farkli durumlarin
incelenmesini gerektirmemektedir. Ayrica daha Onceden kurulan problemlere benzer
niteliktedir. Bu baglamda 6grenci birinci, ikinci, {igiincii gostergelerden 10’ar puan almus,
dordiincii ve besinci gostergeden puan alamamistir. Ogrencinin bu problem icin nihai
esneklik puan1 30/5=6 puandir. Problem akicilik agisindan incelendiginde, akiciigin birinci,
ikinci, tiglincli ve dordiinci maddelerinin agiga ¢ktig1 goriilmektedir. Ciinkii belirli
islemlerin kullanilmasini gerektiren, 2 1 limonata ile 500 ml bardaklar arasindaki iliskinin
kesfedilmesini gerektiren bir problemdir. Aymi zamanda problem ifadesinde kullanilan
degiskenler agik ve tutarli bir sekilde sunulmustur. Verilen veriler liste yardimiyla
diizenlenmistir. Bu baglamda 6grenci akiciigin tiim gostergelerinden 10’ar puan almustir.
Ogrencinin bu problem igin nihai akicilik puani 40/4=10 puandir. Birinci problem igin
Ogrencinin toplan yaraticilik puani ise nihai orijinallik, esneklik ve akicilik puanlarinin
toplam1 ile hesaplanmistir. Bu prosediir sonucunda 6grencinin birinci problem kurma
faaliyeti i¢in nihai yaraticilik puani 3.33+6+10=19,33 puandir.

Ogrenciler ikinci olarak “Icinde kesirlerde toplama, ¢karma, c¢arpma
kullanabileceginiz bir problem kurunuz. (Kesir modelleri kullanmakta serbestsiniz.)”
yonergesine yonelik bir problem kurmaya calismistir. O109'un kurmus oldugu problem

Sekil 3’de verilmistir.
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Sekil 3. 0109'un kurmus oldugu ikinci problem
Ogrencinin kurmus oldugu bu problem bir dogum giinii icin alinan kekin
paylastirilmas: ile ilgilidir. Problem orijinallik acisindan incelendiginde, orijinalligin
acgiklayicilarinin  agiga ¢ikmadigr goriilmektedir. Ciinkii orijinal diyagramlar, tablolar,

sekiller vb., sira dis1 stratejilerin kullanilmasini gerektiren bir sorun, verilere farkli bir bakig
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acis1 getirecek bir fikir mevcut degildir. Ogrenci bu problem icin orijinallikten 0 puan
almistir. Problem esneklik agisindan incelendiginde, esnekligin birinci, ikinci, {iglincli ve
dordiincii agiklayicillariin agiga giktigr goriilmektedir. Ciinkii kisi sayisi, kek dilimi gibi
farkli degiskenler kullanilmistir. Bu probleme birden fazla ¢6ziim yolu uygulanabilir.
Senaryodaki degiskenler birbirleriyle ve kekin paylastirilmas: amacma uygun olarak
iliskilendirilmistir. Senaryodaki degiskenlere gore kekin yolda parcalanan kismi tizerinden
ya da parcalanmamis kismi {izerinden incelenme yapilabilen bir problem ortaya
koyulmustur. Bu baglamda esnekligin birinci, ikinci, tigiincii ve dérdiincii agiklayicilarindan
10’ar puan almustir. Problem &nceden derslerde yeri verilen kesir problemlerinin
diizenlenmis bir hali olmaktan ziyade baglammin degistirilmis halidir. Bu baglamda besinci
agiklayicl icin 0 puan verilmistir. Ogrencinin bu problem igin nihai esneklik puani 40/5=8
puandir. Problem akicilik agisindan incelendiginde, akiciligin birinci, ticlincti ve doérdiinciti
aciklayiclarinin - ortaya c¢iktign  goriilmektedir. Problem  kesirlerde matematiksel
prosediirlerin kullanilmasini gerektiren bir problemdir. Aymi zamanda veriler diizenli bir
sekilde sunulmustur. Bu baglamda 0109 akiciligin  birinci, {glinci ve dordiinci
aciklayicilarindan 10’ar puan almistir. Problem matematiksel kavram ve prosediirlerin
gelistirilmesini ve kesfedilmesini gerektirmediginden akiciligin ikinci aciklayicisindan puan
almamistir. Ogrencinin bu problem igin nihai akicilik puam 30/4=7,5 puandir. Tkinci problem
icin 0grencinin toplan yaraticilik puani ise nihai orijinallik, esneklik ve akicilik puanlarmin
toplami1 ile hesaplanmistir. Bu prosediir sonucunda ogrencinin ikinci problem kurma
faaliyeti i¢in nihai yaraticihik puani 0+8+7,5=15,5 puandir.

Ogrenciler iigiincii olarak “Iginde iicgenleri, dikdortgenleri ve paralelkenarlari
kullanabileceginiz bir problem kurunuz. (Birlesik sekiller kurmakta serbestsiniz.)”
yonergesine yonelik bir problem kurmaya calismistir. 0109'un kurmus oldugu problem

Sekil 4’te verilmistir.
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Sekil 4. 0109'un kurmus oldugu iigiincii problem
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Ogrencinin olusturdugu bu problem verilen birlesik bir seklin alaninin bulunmast ile
ilgilidir. Problem orijinallik agisindan inceledigimizde, orijinalligin birinci ve tiglincii
maddelerinin agiga ¢iktigr goriilmektedir. Ciinkii problemde 6grenci kendi bilesik seklini
olusturmustur. Ayni1 zamanda eskenar tiggenlere, paralelkenara vs. farkli bir bakis acist
getirerek alan hesaplanmasmi istemistir. Bu baglamda orijinalligin birinci ve tiglincii
agiklayicilarindan 10’ar puan almistir. Ancak problem o6zgiin ve sira disi stratejilerin
kullanilmasimni  gerektirmekten ziyade bilindik yaklasimlarla alan hesaplamasimi
gerektirmektedir. Bu baglamda orijinalligin ikinci aciklayicisindan puan verilmemistir. Bu
problem icin Ogrencinin nihai orijinallik puan1 20/3=6,67 puandir. Problem esneklik
agisindan incelendiginde, esnekligin ikinci ve besinci agiklayicillarinin agiga ¢iktigi
goriilmektedir. Ciinkii problemde birlesik sekiller agisindan farkli alan hesaplamalar:
planlanarak farkli ¢6ziim yollar1 kullanilabilir. Ogrenci daha &nce ayri ayr1 ele alinan alanlart
yeniden diizenleyerek bu problemi olusturmustur. Bu baglamda ikinci ve besinci
agiklayicilardan 10’ar puan almustir. Problem farkli degiskenler icermemekte, dolayisiyla
farkli degiskenler arasi iligkilerin kurulmasimna gerek duyulmayan ve degiskenlere yonelik
farkli durumlarin incelenmesini gerektirmeyen bir problemdir. Bu baglamda problem icin
esnekligin birinci, tiglincii ve dordiincii agiklayicilarindan 0 puan verilmistir. Ogrencinin bu
problem i¢in nihai esneklik puani 20/5=4 puandir. Problem akicilik agisindan incelendiginde,
akiciligin birinci ve ikinci agiklayicilarinin agiga ¢iktigr goriilmektedir. Ciinkii matematiksel
prosediirlerin kullanilmasini1 gerektiren ve eskenar cokgenlerin Ozellikleri gibi bilgilerin
gelistirilmesini gerektiren bir problem kurmustur. Problem ifadesinde kullanilan
dikdortgenin adlandirilmasi yanlis yapilmistir bu nedenle agik ve tutarli degildir. Veriler
diizenlenme yoluyla iletisim kurmaya uygun degildir. Bu baglamda 0109 akiciligimn birinci
ve ikinci agiklayiclarindan 10’ar puan, tglincii ve dordiincii agiklayicilarindan 0 puan
almigtir. Ogrencinin bu problem igin nihai akicilik puam 20/4=5 puandir. Ugiincii problem
icin 0grencinin toplan yaraticilik puani ise nihai orijinallik, esneklik ve akicilik puanlarmin
toplami ile hesaplanmistir. Bu prosediir sonucunda 6grencinin ikinci problem kurma
faaliyeti i¢in nihai yaraticilik puan 6,67+4+5=15,67 puandr.

0O109'un genel orijinallik, esneklik, akicilik ve yaraticilik puanlarinin belirlenebilmesi
icin her problem icin almis olduklari puanlar dikkate alinarak toplam puanlar

hesaplanmistir. Puanlarin 6zeti tablo 5'te verilmistir.
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Tablo 5. 0109’un orijinallik, esneklik, akicilik ve yaraticilik puanlar:

Orijinallik puan1 Esneklik puani Akicilik puanmi Yaraticilik puani

(min 0 puan-max  (min 0 puan-max (min 0 puan- (min 0 puan-max
30 puan) 30 puan) max 30 puan) 90 puan)
1.Problem kurma 3,33 6 10 19,33
etkinligi
2.Problem kurma 0 8 7,5 15,5
etkinligi
3.Problem kurma 6,67 4 5 15,67
etkinligi
Toplam 10 18 12,5 50,5

Her Ogrenci igin benzer prosediir ile orijinallik, esneklik, akicihik ve yaraticilik
puanlar1 hesaplanmistir. Calismada ele alinan problem kurma yaklasimlar: benzer nitelikte
oldugundan her problem kuma faaliyeti icin ortalama puanlar1 bilmek yerine genel
ortalamay1 bilmek daha anlamli olacaktir. Bu baglamda yukarida sadece analize 6rnek
olmasi agisindan katilimcilar arasindan rastgele secilen O109'un her problem kurma
faaliyetine yonelik puanlar1 verilmistir. Herleyen boliimde genel orijinallik, esneklik, akicilik
ve yaraticllik puanlarma yonelik ortalamalar incelenmistir. Ayrica 6z-yeterlilik dlgeginden
alinan puanlar da hesaplanmigtir. Calismaya katilan 6grencilerin genel orijinallik, esneklik,

akicilik, yaraticilik ve 6z-yeterlilik puanlar: Tablo 6’da verilmistir.

Tablo 6. Ogrencilerin orijinallik, esneklik, akicilik, yaraticilik ve dz-yeterlilik puan ortalamalari
Orijinalli ~ Esneklik Akicalik Yaraticilik Ozyeterlilik

k puan1 puani puanm puani puani
(min 0 (min 0 (min 0 (min 0 puan-  (min 24 puan-
puan-max puan-max puan-max max 90 max 120 puan)
30 puan) 30 puan) 30 puan) puan)
Puan ortalamalar1 8,37 10,51 13,01 31,90 90,56

Tablo 6 incelendiginde en diisiik puan ortalamasina sahip bilesenin orijinallik bileseni
oldugu, en yiiksek puan ortalamasina sahip bilesenin ise akicilik bileseni oldugu, ancak yine
de Ogrencilerin orijinallik, esneklik, akicilik ve genel yaraticilik puanlarmin oldukga diisiik
oldugu goriilmektedir. Problem kurmaya yonelik oz-yeterliklerinin ise yiiksege yakin
oldugu goriilmektedir.

Ogrencilerin Problem Kurma Oz Yeterlikleri ile Problem Kurma Yaraticiiklart Arasindaki
Tiskiye Yonelik Bulgular

Aragtirmanin diger problemlerine cevap vermek amaciyla 6grencilerin orijinallik,

esneklik, akicilik, yaraticilik ve 6z-yeterlilik puanlar1 arasindaki iligkiyi belirleyebilmek igin
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korelasyon analizi yapilmistir. Puanlar karsilastirilirken anlamlilik diizeyi 0,05 olarak kabul

edilmistir. Sonuglar Tablo 7’de verilmistir.

Tablo 7. Orijinallik, esneklik, akicilik, yaraticilik ve 6z-yeterlilik puanlar1 Arasindaki korelasyon
analizi

Orijinallik Esneklik Akicilik  Yaraticilik

omeon 1847 194 /180" 132
S 's th Coefficient
pearman s rno . - -
Oz Yeterlik 18- (2-tailed) 042 ,032 ,046 146
N 123 123 123 123

Tablo 7'te de goriildiigi gibi 6grencilerin kurduklar: problemlerin orijinallik puanlari
ile problem kurma 06z yeterlik puanlari arasinda istatistiksel olarak anlaml iligski oldugu
goriilmektedir (r= 0,180°; p= 0,046). Bu bulgularindan, aradaki iliskinin pozitif yonde anlaml
ve diisiik diizeyde oldugu sdylenebilmektedir. Tablo incelendiginde 6grencilerin kurduklar:
problemlerin esneklik puanlari ile problem kurma 6z yeterlik puanlar1 arasinda istatistiksel
olarak anlaml iligki bulunmustur (r= 0,194"; p= 0,032). Bu bulgularindan, aradaki iliskinin
pozitif yonde anlamli ve diisikk diizeyde oldugu sdylenebilmektedir. Ogrencilerin
kurduklar1 problemlerin akicilik puanlari ile problem kurma 6z yeterlik puanlar1 arasindaki
iliski incelendiginde, bu iki degisken arasinda istatistiksel olarak anlamli iliski olmadig:
goriilmektedir (r= 0,132; p= 0,146). Korelasyon analizi sonuglar1 incelendiginde, 6grencilerin
problem kurma yaraticilik puanlar: ile problem kurma 6z yeterlik puanlar1 arasinda
istatistiksel olarak anlamli iliski bulunmustur (r=0,184"; p=0,042). Bu bulgularindan, iliskinin

pozitif yonde anlaml ve diisiik diizeyde oldugu sdylenebilmektedir.

Tartisma ve Sonug

Calisma sonucunda Ogrencilerin en diisiik puan ortalamasma sahip olduklar:
bilesenin orijinallik bileseni oldugu, en yiiksek puan ortalamasina sahip olduklar1 bilesenin
ise akicilik bileseni oldugu, ancak yine de 6grencilerin orijinallik, esneklik, akicilik ve genel
yaraticiik puanlarmin oldukga diisiik oldugu goriilmiistiir. Yapilan g¢aligmalar mevcut
calisma sonuglarina benzer sekilde Ogrencilerin problem kurma performanslarinda
yaraticiliklarinin diisiik (Arikan, 2013; Bayazit & Kirnap-Donmez, 2017; Cetinkaya & Soybas,
2018; Korkmaz & Giir, 2006; Ozgen vd., 2017; Sengiil & Katranci, 2012; Taskm, 2016;
Tertemiz & Sulak, 2013) oldugunu ortaya koymaktadir. Taskin (2016), ogrencilerin

kurduklar1 problemleri incelediginde 6zellikle 6zgiinliik agisindan yetersiz oldugunu ortaya
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koymustur. Korkmaz ve Giir (2006) matematik O0gretmeni adaylarinin da benzer tipte
problem kurduklarini ifade etmektedir. Buradan ogretmen adaylarmin da kurduklar:
problemlerin 6zgiin olmadig1 sdylenebilir. Ozgiin problem kurmanin hem 6grenciler hem de
ogretmen adaylar1 igin zor oldugu ifade edilebilir. Bunun nedeni 6grencilerin derslerde
cogunlukla problem ¢6zme faaliyetlerinde yer almis olmalar1 veya deneyimledikleri problem
kurma faaliyetlerinin problemlere benzer problemler kurma yoniinde olmas: olabilir.
Tertemiz ve Sulak (2013), 6grencilerin problem kurarken yeni bir bilgi eklemek, konuyu
degistirmek ve kosullar1 degistirmek gibi iist diizeydeki becerileri ise kosamadiklarmi ifade
etmektedir. Bu c¢alismada da Ogrencilerin esneklik puanlarinin oldukga diisiik oldugu
goriilmiistiir. Bu baglamda calisma sonucunun Tertemiz ve Sulak (2013) calismasiyla
paralellik gosterdigi goriilmektedir. Ogrencilerin yapilandirilmamis problem kurma
faaliyetleri gibi 6zgiinliik ve yaraticilik isteyen etkinliklerde basarisiz olduklar: (Bayazit &
Kirnap-Dénmez, 2017; Cetinkaya & Soybas, 2018; Ozgen vd., 2017) bilinmektedir. Her ne
kadar yapilandirilmamis problem kurma durumlari, Ogrencilerin problem kurma
yaraticiliklarini sade bir sekilde, her yoniiyle gozlemleyebilmeye imkan saglasa da (Bayazit
& Kirnap-Donmez, 2017), olay ya da durumlardan yararlanarak problemler kurmalar:
istendiginde problemlerin verilenlerini, istenenlerini ve soru ctimlesini kendileri olustursalar
da, bu tiir faaliyetlerde hayal etmek ve yaratic1 diisiinmek 6n safha (Ozgen vd., 2017) olsa
da 6grenciler bu konuda deneyime sahip degillerse yaratici olmaktan ziyade bir problem
kurabilmeye odaklanabilir ve problem kurma yaraticiliklar1 olumsuz yonde etkilenebilir.
Yani yapilandirilmamis problem kurma faaliyetlerinin avantajlar1 dezavantaja doniisebilir.
Bu baglamda bu ¢alismada yapilandirilmamis problem kurma yaklagimmin kullanilmasmin
ogrencilerin orijinallik, esneklik, akicilik ve genel yaraticihik puanlarimin diisitk olmasini
etkileyen bir sebep olarak goriilmektedir.

Ogrencilerin kurduklari problemlerin orijinallikleriyle problem kurma konusundaki
0z yeterlikleri arasinda istatistiksel olarak anlamh ve diisiik diizeyde bir korelasyon oldugu
sonucuna ulasilmistir. Kesgin (2006), 6z yeterliligi diisiik olan kisilerin tiim konulara smirl
bir gozle baktigmi ve dolayisiyla orijinal olamadiklarini belirtmistir. Tagkin (2016),
ogrencilerin kurduklar1 problemleri incelediginde oOzellikle 6zgilinliikk agisindan yetersiz
oldugunu ortaya koymustur. Ayni zamanda, orijinalligin Ogrencilerin problem kurma
faaliyetlerine asina olmalariyla ve kendilerini bu konuda yeterli gérmeleriyle ilgili oldugunu

belirtmigtir. Bunlardan yola ¢ikarak 6grencilerin kurduklar: problemlerin orijinalliklerinin
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problem kurma konusundaki 6z yeterlikleriyle iligkili oldugu sonucu Kesgin'in (2006)
¢alismasiyla Ortiismektedir ve literatiirden farkl olarak iliskinin varlig: istatistiksel olarak da
ortaya koyulmaktadir.

Ogrencilerin kurduklari problemlerin esneklikleriyle problem kurma konusundaki 6z
yeterlikleri arasinda istatistiksel olarak anlaml ve diisiik diizeyde bir korelasyon oldugu
sonucuna ulagilmigtir. Oz yeterliligi diisiik olan bireyler olaylarin oldugundan zorlayict
oldugunu diisiinerek (Kesgin, 2006), farkli konularda da diisiinmeye istekli ve motive
olamazlar. Dolayisiyla 6z yeterligi diisiik olan bireylerin esnekligin gostergeleri olan birden
fazla ¢oziime odaklanmamasi, farkli degiskenleri ise kosmamasi beklenen bir durumdur. Bu
ise kurulan problemlerin esnekligini olumsuz etkilemektedir. Sengiil ve Katranci (2012),
ogretmen adaylarinin deneyim eksikliklerinden dolay1 farkli bakis acgilarina sahip
olamadiklar1 dolayisiyla yaratict problemler ortaya koyamadiklarmi belirtmistir. Bu gortis de
farkli bakis agilarmin probleme yansitilamadigini, dolayisiyla problemlerin esnekliginin
etkilendigini gostermektedir. Bayazit ve Kirnap-Donmez (2017), 6gretmen adaylarin
kurduklar1 problemleri incelediginde yapilandirilmamis problem kurma etkinliklerinde
yaraticih@in azaldigini ciinkii bu etkinliklerin sadece genel bir baglam boylece yiiksek
diizeyde muhakeme, hayal giicti, yaraticilik kullanmanin 6grenciler igin zorlayici oldugunu
belirtmis ve bu durumun diisiincenin dogasi geregi oldugunu ayni zamanda bilginin
iceriginden kaynaklandigini belirtmistir. Bu vurgu da yapilandirilmamis problem kurma
etkinliklerinde esnekligin diisiik olabilecegine isaret etmektedir. Dolayisiyla problem kurma
konusundaki 6z yeterliklerinin kurulan problemlerin esnekligi ile iligkili oldugu sonucu
diger calismalarla Ortiismektedir ve literatiirden farkhi olarak iliskinin varlig: istatistiksel
olarak ortaya koyulmustur.

Ogrencilerin kurduklar1 problemlerin akiciliklariyla problem kurma konusundaki 6z
yeterlikleri arasinda istatistiksel olarak anlamli bir iliski olmadig1 sonucuna ulasilmistir.
Leikin (2009) akiciligin degisken ve gelistirilebilir bir yapiya sahip oldugunu belirtirken,
Taskin (2016) Ogrencilerin ¢ok sayida benzer problem kurmasmin akicilik puanlarmi
ylkselttigini belirtmistir. Aynm1 zamanda Taskin (2016), problem kurma etkinliginde az
sayida problem kuran oOgrencinin kendisinden ¢ok daha fazla sayida problem kuran
o0grenciden daha yaratici oldugu sonucuna ulasmis dolayisiyla ortaya atilan fikir sayisindan
ziyade, fikrin niteliginin daha Onemli oldugunu ortaya koymustur. Bu c¢alismada

ogrencilerden verilen yonergelere yonelik birer problem kurmalar: istenmistir. Bu nedenle

Journal of Computer and Education Research Year 2021 Volume 9 Issue 17 145-176

170



Aydin-Gii¢ & Keskin
kurulan problemlerin niceligi simirlandirilmis, niteligi 6n plana ¢ikarilmaya calisiimistir.
Benimsenen analiz yaklasimi da bu duruma uygun sekildedir. Dolayisiyla 6grencilerin
akiciliklarinin diistik ¢ikmasi kurulan problemlerin niteligi ile ilgilidir. Akicilik gostergesi
matematiksel kavramlarin gelistirilmesine ve yeni prosediirlerin kesfedilmesine yonelik
kaynaklardan beslendiginden genel olarak Ogrencilerin kurduklar1 problemlerdeki
akiciliklarin diisiik olmasi beklenen ve benzer yaklasimin benimsedigi literatiirce (Taskin,
2016) ortaya koyulan bir durumdur. Degiskenler arasi iliskinin olmayis1 da bu sebepten
kaynakl olabilir.

Bu arastirmada ilkogretim 6. smnif 6grencilerinin problem kurma 6z yeterlikleri ile
yaraticiliklar: arasindaki iliski incelenmistir. Elde edilen bulgulara gore Ogrencilerin
kurduklar1 problemlerin yaraticiliklariyla problem kurma konusundaki 6z yeterlikleri
arasinda istatistiksel olarak anlamli ve digiik diizeyde bir korelasyon oldugu sonucuna
ulasilmistir. Bu sonuctan yola ¢ikarak, 6grenciler mevcut bilgi ve becerilerine giivenerek yeni
fikirler tiretmek igin istek duyarlarsa yaraticilik konusunda basarili iriinler ortaya
koyabilirler; benzer sekilde yaraticihk konusunda basarili {riinler ortaya koyabilen
ogrenciler de mevcut bilgi ve becerilerine gilivenerek yeni fikirler iiretmek icin istekli
olabilirler denebilir. Yapilan calismalar 6zgiiveni yiiksek olan bireylerin problem kurma
konusunda daha basarili oldugunu ortaya koymaktadir (Bunar, 2011; Nicolaou & Philippou,
2007; Ozgen & Bayram, 2019; Pajares, 1997). Ayrica Ogrencilerin problem kurma 6z
yeterliliginin gelistirilmesinin, problem kurma performanslarin yiikselttigini ortaya koyan
calismalar mevcuttur (Bunar, 2011; Nicolaou & Philippou, 2007). Bu ¢alismalar, calismada
elde edilen sonucu destekler niteliktedir. Farkli olarak bu ¢alismada yaraticiigin problem
kurma 06z yeterligi ile iliskili oldugu sonucu da ortaya koyulmustur. Diger taraftan
Cetinkaya ve Soybas (2018) 6grencilerin, 6zgiinliik ve yaraticilik isteyen yapilandirilmamis
sorularda ve yapilandirilmamis problem kurma etkinliklerinde basarisiz olduklarini ortaya
koymustur. Nicolaou ve Philippou (2007), ortaokul oOgrencilerinin problem kurma
hakkindaki 6z yeterliklerinin problem kurma performanslar1 konusunda belirleyici bir
nitelikte oldugunu belirtirken, bazi 06grencilerinin problem kurmaya yonelik 06z
yeterliklerinin iyi olmasma ragmen problem kurma performanslarinin iyi olmadig:
sonucuna ulagmistir. Bu calismada ise basarii sekilde problem kuramayan Ogrenciler
calismaya dahil edilmemistir. Dolayisiyla ortaya koyulan sonug basarili sekilde problem

kurabilen 6grencilerin de 6z yeterliklerinin diisiik olabilecegini ya da problem kurma 6z
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yeterligi diisiik olan 6grencilerin de iyi birer problem kurucu olabilecegini gostermektedir.
Literatiirden farkli olarak ortaya koyulan bu sonug 6grencileri tesvik eden sosyal ve kiiltiirel
faktorlerden kaynaklanmis olabilir.

Calisma sonuglaria dayali olarak su 6nerilerde bulunulabilir:

Problem kurma 0z yeterligi yiiksek olan ogrencilerin problem kurma
yaraticiliklarinin - da  yiiksek oldugu ortaya koyulmustur. Bu konuda O&gretmenler,
ogrencilerin 6z yeterliklerini artiracak doniit ve pekistirecler vererek onlarin yaraticiligin
arttirabilir. Problem kurma 6z yeterligi yiliksek olan 6grencilerin esnek ve orijinal problemler
kurduklar1 ortaya koyulmustur. Bu konuda 6gretmenler, 6grencilerle yaptiklar1 problem
kurma etkinliklerinde yeni bakis agilari, 6zgiin diisiinceler iireten 6grencileri tesvik edebilir
ve onlara kendilerini ifade edecekleri etkinlik ortamlari sunabilir. Boylece o6grencilerin
problem kurmaya yonelik 6z yeterlikleri gelistirilebilir. Ogrencilerin problem kurma 6z
yeterligi yiiksek olsa da akici problemler kuramadiklari dolayisiyla ortaya c¢ikan ozgiin
problemlerin sayisinin az oldugu ve az sayida 6zgiin fikir iirettikleri ortaya koyulmustur.
Ogrencilerin birbiri ile benzer fikirler iceren problemler kurduklari goriilmiistiir. Bu konuda
ogretmenler, Ogrencilerle problemlerin niteliklerinin de ©nemli oldugunu gosterecek
problem inceleme ¢alismalar1 yapabilir.

Bu c¢alismada her ne kadar Ogrencilerin problem kurma yaraticiliklari ve
yaraticiliklari ile problem kurma-0z-yeterlikleri arasindaki iligski ortaya koyulmaya calisilsa
da galismanin bazi siurliliklart mevcuttur. Calismanin en 6nemli siurlilign 6rneklemin
problem kurmaya yonelik yaraticilik puanlar1 yapilandirilmamis problem kurma etkinlikleri
kullanilarak ortaya koyulmus olmasidir. Yapilan ¢alismalar, bireylerin yapilandirilmamais
problem kurmakta yari-yapilandirilmis ve yapilandirilmis problem kurmaya nazaran daha
fazla zorlandiklarini ortaya koymustur. Yasanan bu zorlugun yaraticiligi dolayisiyla da
esneklik, orijinallik ve akicali$i etkileyip etkilemediginin belirlenebilmesi igin
yapilandirilmamis problem kurma faaliyetleri yerine yari-yapilandirilmis ve yapilandirilmis
problem kurma faaliyetlerini kullanilarak yapilan ¢alismadaki sonuglarla benzer sonuglarin
ortaya ¢ikip ¢ikmayacagi irdelenebilir. Ayrica mevcut ¢alismada 6grencilerin problem kurma
konusundaki 6z yeterlikleriyle problem kurmaya yonelik yaraticiliklar: nicel bir yontem
kullanilmustir. fleride yapilacak calismalarda nitel yontem kullamilarak da bu iliski ayrmtili
olarak incelenebilir. Boylece degiskenler arasi iligkileri etkileyen faktorler ayrintili sekilde

arastirilabilir.
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Ortaokul Ogrencilerinin Dijital Ayak Izi Farkindaliklar1 ve
Yasantilarinin Incelenmesi

Makale Bilgisi Oz

Bu calismanin amacit ortaokul Ogrencilerinin dijital ayak izi
Gelis: 12 Aralik 2020 farkindaligimmi smif diizeyi, cinsiyet, elektronik ara¢ ve ortamlarda
Kabul: 24 Subat 2021 gecirilen siireye gore incelemektedir. Oncelikle ortaokul 6grencileri icin

gelistirilen dijital ayak izi Olgegi psikometrik o&zellikleri acisindan
degerlendirilerek gecerli ve giivenilir bir ara¢ oldugu ortaya
konmustur. Daha sonra katilimcilarin dijital ayak izi farkindaliklar:

Anahtar kelimeler: Dijital ayak izi, yukarida belirtilen degiskenlere gore incelenmistir. Calisma grubu 204
sosyal medya, cevrimici oyun, cep kiz ve 189 erkek oOgrenciden olusmaktadir. Calisma kapsaminda
telefonu uygulanan Dijital Ayak izi Olgegi'nin yani sira dgrencilerin cinsiyet,

yas, sinif diizeyleri ile cep telefonu, internet, sosyal medya kullanimlari
© 1015009 838856 ve ¢evrimici oyun oynama siireleri hakl.<md.ta sorular igeren bir form

: Jeer. verilmistir. Sonug olarak, Dijital Ayak Izi Olgegi hem arastirmacilar
hem de egitimci, yonetici ve ebeveynlerin kullanim1 igin gecerligi ve
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Introduction

Virtual environments are now seen as an integral part of daily life and they meet
many needs, especially communication, with mobile phones, computers and other digital
devices. While those that are shared in virtual environments create a stack of information
(personal or general) that can be followed often escape the attention of users.

The digital footprint was simply defined as the trace of users' online activities
(Bodhani, 2012; Hengstler, 2017). Another definition explained the digital footprint as the
electronic trace left by users' online and offline activities in digital environments (Lambiotte
& Kosinski, 2014). Posting in social media, visiting web pages, sending e-mails, playing
online games create some parts of the digital footprint. In short, records of the interaction
between the individual and the virtual world form the digital footprint (Chen, Chen, Wang,
Ma, Wang, Liu & Zhou, 2017).

Most of the studies on digital footprint have been conducted with college students
and adults. However, the importance of raising digital footprint awareness at an early age
have been emphasized in these studies (Acele, 2020). The aim of this study is to investigate
the secondary school students’ digital footprints awareness and to examine their awareness
of digital footprints in terms of the grade level, gender and the time they spent in electronic
environments. First, psychometric evaluation of the digital footprint scale developed for
secondary school students was conducted, and then the digital footprint was examined

according to different variables.
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The Scale Development

Based on the previous studies and the similar scales the pool of items was prepared.
Then a subject area expert, a linguist, and a counseling specialist examined the item pool.
After experts’ feedback, a 23-item form was prepared for data collection. The items in the
form were rated in 5-point Likert type (5=Completely suitable for me, 1=Not suitable at all).
Three items (2, 6, and 9) in the scale were reverse coded. Some of the items in the scale were:
"I do not share my name and last name while playing games on the Internet (mobile phone,
computer or tablet).", "I know that I leave digital traces while surfing the Internet."

Participants

By the convenient sampling method 393 secondary school students participated the
study. Of these students, 144 were 5th graders, 123 were 6th graders and 126 were 7th
graders. 204 of the participants were female and 189 were male.

Data Collection

In addition to the Digital Footprint Scale, an information sheet asking students their
gender, age, grade, amount of time spent using mobile phone, internet, social media and
online game was given. Students rated the items about the time spent with digital tools in a
5-point scale (Very little = less than half an hour, Less = 1 hour, A little = 1-2 hours, More =
2.5-3 hours, A lot more = more than 4 hours).

Data Analyses

Since the explanatory factor analysis (EFA) aims to discover the factors based on the
relationships between variables (Tabachnick & Fidell, 2001), Digital Footprint Scale data
were analyzed with EFA. The reliability coefficient of the scale was calculated using the
Cronbach Alpha. The t-test was used to examine the change in digital footprint awareness by
gender. The relationship among grades, usage of digital tools and digital footprint was

analyzed via ANOVA.

Results and Discussion
In the first step of the EFA, seven factors with an eigenvalue of 1 and above were
observed and the total variance explained was 58.627%. As a result of the Varimax rotation,
items 4, 18, 19, 20, 23 were excluded from the scale as they either loaded almost equally in

two different factors or they constituted a factor on their own. Once the items were removed,
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five factors with an eigenvalue of 1 and above were observed and the total variance of them
was 56.398%. After examining the slope graph and the load values in the distribution of the
items, it was decided to repeat the analysis by limiting it to three factors. The three-factor
structure explained 44.586% of the variance. The rotated load matrix of the items observed in
the subscales is presented in Table 2 in the full article. The Cronbach alpha reliability
coefficient of the “sharing personal information and online games subscale was .73. The
reliability coefficients of the “thinking before sharing personal information” and “digital
footprint awareness” subscales were .73 and .74, respectively.

The average scores of girls for sharing personal information and online games were
higher than boys. In other words, girls" awareness of digital footprint in terms of sharing
personal information and online games is higher than boys. The students who seldom use
mobile phones daily (an hour or less) pay more attention to thinking before sharing personal
information. The students who spent lower amount of time in internet were more conscious
about thinking before sharing personal information than those who spent a lot of time in
internet. Moreover, as the use of social media decreases, the level of thinking before sharing
personal information increases.

When the use of digital media and digital footprint awareness were considered as a
whole, it was seen that the students who used digital tools less had higher digital footprint
awareness than those who reported higher usage of digital tools.

Another intriguing finding was that there was no statistically significant difference in
the digital footprint awareness subscale scores regardless of gender, grade level and time
spent in digital environments. That is, although secondary school students hold the
knowledge about the digital footprint, different variables might lead to different effects in

applying this knowledge.

Conclusion
Although secondary school students participated in some digital footprint studies,
these studies were conducted with qualitative research methods such as interviews and
focus group interviews. In this study the digital footprint scale has been presented as a valid
and reliable tool for measuring digital footprint awareness of the secondary school students

and it can be practical tool for researchers, educators, administrators and parents.
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Giris

Etkilesim ve iletisim ihtiyac1 sosyal bir varlik olan insanin var olmaya basladig1
giinden bugiine temel ihtiyaclar listesindeki yerini korumaktadir. Bu ihtiyac1 karsilamak icin
farkli araglar ve yontemler gelistirilmis ve kullanilmistir. Gelismekte olan teknoloji ile
birlikte sanal ortamlar, bu ihtiyac karsilamak icin kullanilan arag ve yontemlere ev sahipligi
yapan cevreler olarak karsimiza c¢ikmaktadir. Giinliik hayatin artik ayrilmaz bir parcasi
olarak goriilen cep telefonlari, bilgisayarlar ve diger dijital araglar ile ulasilan sanal ortamlar
basta iletisim olmak {iizere bir¢ok ihtiyaci karsilarken bu ortamlarda paylasilanlarin (kisisel
ya da genel) takip edilebilir bir bilgi yigim olusturdugu ¢ogu zaman kullanicilarin
dikkatinden kagmaktadir. Ozellikle dijital yerli olarak adlandirilan gocuk ve geng kullanicilar
sanal ortamlardaki etkinliklerinin bir iz biraktiginin farkinda olmadan hareket ederek kisisel
bilgilerini, fotograflarmm1 bu ortamlarda rahat¢a paylasmaktadir. Bu paylasimlar siber
zorbalik, cinsel ve duygusal istismar gibi bircok tehdit olusturmaktadir (Hinds & Joinson,
2018).

Sanal ortamlarda karsilasilabilecek riskler De Moor, Dock, Gallez, Lenaerts, Scholler
ve Vleugels (2008) tarafindan igerik, temas ve ticari riskler olarak tii¢ bashk altinda
siniflandirilmistir. Ierik riskleri kigkirtici ve yarultici olarak ikiye ayrilarak bunlar arasinda
siddet, nefret, irkcilik, cinsellik barindiran igerikler ile yanlis ya da zararh bilgi paylasimi ve
bu bilgilere ulasim siralanmistir. Temas riskleri; ¢evrimici ve ¢evrimdisi seklinde ikiye
ayrilarak, siber zorbalik, cinsel istismar ve gizlilik ihlalleri olarak agiklanmuistir. Ticari riskler
ise ticari istismar ve kisisel bilgi istismar1 olarak iki bashk altinda incelenerek, teklifi gizlenen
ve rizasiz satiglar, yaniltici {irtin reklam ile yapilan pazarlamalar, sosyal miihendislik ve
cevrimigi davranigsal reklamcilik bagliklar1 altinda ele alinmistir (De Moor ve dig., 2008). Bu
riskler sanal ortamlarda her an karsilagilabilecek risklerdir ve kullanicilarin sanal ortamlar ile
ilgili dijital okuryazarlik diizeyi ile bir dereceye kadar Onlenebilir. Sanal ortam
kullanicilarinin dijital ayak izi farkindaliini artirmak da bu riskler karsisinda alinabilecek
bir diger onlem olarak karsimiza ¢itkmaktadir.

Sanal ortamlarin kullanimi ile ilgili ilkemizde yapilan arastirmalar bireylerin giinde
ortalama yedi saatini bu ortamlarda gecirdigini ortaya koymaktadir (We Are Social ve
HootSuite, 2019). Tiirkiye Istatistik Kurumu (TUIK), 2019 yili Hanehalk1 Bilisim Teknolojileri
Kullanim Aragtirmasinda yer alan bilgilere gore 16-74 yas grubunda internet kullanimi 2018

yilinda %72,9 iken bu oran 2019 yilinda %75,3’e ¢cikmistir. 16-24 yas araligina bakildiginda
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2019 y1li igin bu oranin %90'1n iizerinde oldugu goriilmektedir (TUIK, 2019). Bu veriler goz
ontine alindiginda geng kullanicilarin sanal ortamlardaki etkinlikleri, bunlarin sonuglar1 ve
kars:1 karsiya olduklar: riskler konusundaki farkindaliklarini artirmanin 6nemi bir kez daha
gozler oniine serilmektedir. Bu baglamda dijital ayak izi farkindaligin artirmak atilabilecek
adimlardan bir tanesidir.

Dijital ayak izi, en basit sekliyle kullanmicilarin g¢evrimigi etkinliklerinin izi olarak
tanimlanmaktadir (Bodhani, 2012; Hengstler, 2017). Bir bagka tanim dijital ayak izini
kullanicilarin ¢evrim igi ve gevrim disi etkinliklerinin elektronik ortamlarda (veritabani,
sunucu vb.) elektronik olarak biraktigi iz olarak aciklamaktadir (Lambiotte & Kosinski,
2014).  Sosyal medya paylasimlari, ziyaret edilen web sayfalari, gonderilen e-postalar,
oynanan ¢evrimici oyunlar dijital ayak izini olusturan parcalardan bazilaridir. Kisacasi birey
ve sanal elektronik diinya arasindaki etkilesimin kayitlar1 dijital ayak izini olusturmaktadir
(Chen, Chen, Wang, Ma, Wang, Liu & Zhou, 2017)

Dijital ayak izi, aktif-pasif, olumlu-olumsuz, acik-ortiik olarak farkli sekillerde
siniflandirilmistir.  Aktif dijital ayak izi, kullanicilarin sanal ortamlardaki eylemleri ile
olusmaktadir. Bu eylemler arasinda sosyal medyada fotograf paylasmak, bir gonderi altina
yorum yazmak ve bulundugu konum bilgisini arkadaslarina iletmek sayilabilir. Pasif dijital
ayak izi, kullanicinin dogrudan bilgisi olmadan ziyaret edilen sanal ortamlar ya da
kullanilan araglar tarafindan kisisel bilgileri i¢ermeden toplanan bilgilerdir. Kullanilan
bilgisayarlarin IP adresleri, cep telefonlarinin yer belirleme sistemleri ile elde edilen kullanict
konum bilgileri pasif dijital ayak izlerine 6rnek verilebilir (Girardin, Calabrese, Dal Fiore,
Ratti & Blat, 2008; Stirmelioglu & Seferoglu, 2019). Olumlu dijital ayak izi, bilingli sekilde
olusturulan uygun bir dijital kimlige isaret ederken, olumsuz dijjital ayak izi bunun tam
aksini gostermektedir (Buchanan, Southgate, Scevak & Smith, 2018). Acik dijital ayak izi,
sosyal medya araglarindaki paylasimlar gibi kullanicilar tarafindan goriilebilen tiim
etkinliklerin kaydedildigi izler iken oOrtiik dijital ayak izi, baglantilara tiklama, bekleme
siiresi, cerez verileri gibi bilgileri icermektedir (Koidl, Conlan, Reijers, Farrell & Hoover,
2018).

21. yy’da yasaminun biiyiik bir kismini sanal ortamlarda gegiren bireylerin dijital ayak
izi ve bu izin etkilerinin farkindaligini kazanmas: 6nemsenmis, dijital ayak izinin birey ve
toplum {izerindeki etkilerinin optimize edilebilmesi igin farkli gruplardan katilimcilarla

calismalar yapilmistir.  Stirmelioglu ve Seferoglu (2019) tiniversite 6grencileri ile yaptiklar:
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calismada “dijital ortamlar1 kullanma durumlar1 anketi” araciligi ile veri toplamuglardir.
Arastirma sonucunda tiniversite dgrencilerinin dijital ayak izi farkindaliklarmin ytiksek
oldugu belirlenmistir.

Vervier, Zeissig, Lidynia ve Ziefle'nin (2017) karma arastirma yontemi kullanarak
yaptiklar: calismanin ilk asamasinda odak grup goriismeleri kullanarak kisisel ya da hassas
verilerin paylasilmas1 konusunda katilimcilarin goriisleri ve hassasiyetleri gergevesinde
dijital ayak izi farkindaliklarini arastirmistir. Sonuglar dijital yerli olarak kabul edilen 19-29
yas araligindaki katilimci grubun kisisel ve hassas veriler konusundaki farkindaliklarmin
yiiksek oldugu ancak pasif dijital ayak izi (tiklanan baglantilar, yer belirleme, kullanici
aliskanliklarinin takibi vb.) konusunda benzer farkindaligin tasinmadig goriilmiistiir.

Buchanan, Southgate, Smith, Murray ve Noble (2017) 10-12 yas arahigindaki 33
ogrenci ile yaptiklar1 calismada katilimalarin dijital ayak izini nasil algiladiklar1 ve bunu
yonetmeye iligkin stratejiler konusundaki bilgi ve goriisleri tizerinde galismiglardir. Calisma,
katilimcilarin dijital ayak izi farkindaligimin giiglii oldugunu ve 6grencilerin olumlu djjital
ayak izi yaratmaktansa dijital ayak izlerini en diisiik seviyede tutmak igin ¢aba harcadiklar:
sonucuna ulagmigtir. Buna ek olarak arastirmacilar 10-12 yas araliginin olumlu dijital ayak
izi olusturma konusunda egitime baslamak i¢in uygun oldugunu belirtmislerdir.

Dijital ayak izi ile ilgili ¢alismalarin geneli yiiksekogretim ve yetiskin gruplarla
yuriitilmistiir. Ancak dijital ayak izi farkindaligr konusunda daha erken yaslarda yapilacak
bilin¢lendirme ¢alismalarinin 6nemi bu ¢aligmalarda da belirtilmistir (Acele, 2020; Buchanan
ve dig., 2017). Bu dogrultuda, bu ¢alismanin amaci ortaokul ogrencilerinin dijital ayak izi
farkindaligini belirleyerek, elektronik ara¢ ve ortamlarda gecirdikleri siire ile dijital ayak izi
farkindaligini smif diizeyi ve cinsiyet baglaminda incelemektedir. Bunun igin oncelikle
ortaokul 6grencileri i¢in gelistirilen dijital ayak izi 6lgeginin psikometrik degerlendirmesini
yapilmus, ardindan sinif diizeyi, cinsiyet elektronik ortamlarda gegirilen zamana gore dijital
ayak izi farkindalig1 incelenmistir.

Yontem
Olgegin Geligtirilmesi

Olgek gelistirme calismasina alan yazindaki calismalar incelenerek baglanmistir. Bu
calismalar igerisinde ozellikle ilkogretim ve ortadgretimde dijital ayak izi farkindahg:

gelistirme programlar1 ve bunlarin hedefleri ile igerikleri incelenmistir (Buchanan ve dig.,
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2017; Buchanan, Southgate & Smith, 2019; Buchanan, Southgate, Scevak & Smith, 2018;

Hengstler, 2017). Bunun yaninda yiiksekogretim ve profesyoneller igin hazirlanmis dijital
ayak izi Olgek ¢alismalar1 madde yapilar1 ve Olgek bigimleri agisindan irdelenmistir. Daha
sonra bir madde havuzu olusturulmustur. Bu madde havuzu bir konu alan1 uzmani, bir dil
uzmani ve bir rehberlik ve psikolojik danismanlik uzmaninin goriisiine sunulmustur.
Uzman doniitlerinin ardindan 23 maddelik bir form olusturulmustur. Formda yer alan
maddeler 51i Likert tiirtinde (5 = Bana tamamen uygun 1 = Bana hi¢ uygun degil)
derecelendirilmistir. Olcekteki {ic madde (2, 6 ve 9) ters kodlanacak sekilde
yapilandirilmistir. Olgekte yer alan bazi maddeler: “Internette (cep telefonu, bilgisayar ya da
tablet {izerinden) oyun oynarken adimi-soyadimi paylasmam.”, “Internette dolasirken
sayisal izler biraktigimi bilirim.” seklindedir. Hazirlanan bu 6l¢ek formu 6grencilere bir bilgi
formu ile birlikte sunulmustur. Bilgi formuna iliskin ayrmntilar “Veri Toplama” baghg:

altinda agiklanmastir.
Calisma Grubu

Calisma grubu elverisli 6rnekleme yontemi ile belirlenmistir. Ankara ilinde bulunan
bir 6zel okulda okuyan 393 6grenim goren 6grencisi calismaya katilmigtir. Bu 6grencilerden
144’4t 5. smf (%36.64), 123’1 6. sif (%31.30) ve 126's1 7. smifta (%32.06) Ogrenim
gormektedir. Katilimcilarin 204’4 kiz (%51.90), 189'u ise erkek (%48.10) Ogrencilerden
olusmaktadir. Katilimcilarin sinif ve cinsiyet dagilim yiizdelerine bakildiginda gruplarin

birbirine yakin oranlarda oldugundan s6z edilebilir.
Veri Toplama

Galisma kapsaminda uygulanan Dijital Ayak Izi Olgegi'nin yani sira &grencilerin
cinsiyet, yas, sinif diizeyleri ile cep telefonu, internet, sosyal medya kullanimlar ve ¢evrimigi
oyun oynama siireleri hakkinda sorular igeren bir bilgi formu verilmistir. Ogrenciler; cep
telefonu, internet, sosyal medya kullanimlar1 ve ¢evrimigi oyun oynama siireleri ile ilgili
maddelere bes dereceli (Cok az=yarim saatten az, Az=1 saat kadar, Biraz=1-2 saat, Fazla= 2,5-
3 saat kadar, Cok fazla= 4 saatten fazla) bir dlgek lizerinden cevap vermislerdir. Uygulama
yapilmadan once veri toplanacak okulun yoneticileri, rehberlik ve bilgisayar 6gretmenleri
dlgek ve bilgi formu hakkinda bilgilendirilmistir. Dijital Ayak izi Olgegi ve bilgi formunun
maddelerini inceleyen yonetici ve 6gretmenler uygulamanin yapilmasina onay vermislerdir.

Ardindan, olgekler 6gretmenlerin rehberliginde uygulanmistir. Katilimcilara bu ¢alismaya
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katilimin zorunlu olmadigr ve istedikleri zaman formlar1 doldurmay: birakabilecekleri ve

bunun olumsuz bir sonucu olmayacag: bildirilmistir.
Veri Analizi

Veri analizine betimsel istatistikler yapilarak baslanmistir. Boylece veri setinin
normallik parametreleri kontrol edilmistir. Veri sayismin faktor analizi i¢in uygun olup
olmadigin1 gormek amaciyla Kaiser-Meyer-Olkin (KMO) 6rneklem uygunlugu ve Barlett
kiiresellik testleri uygulanmistir. Agiklayici faktor analizi, degiskenler aras iliskilere dayali
olarak faktor ya da faktorleri kesfetmeyi amagladigindan (Tabachnick & Fidell, 2001), Dijital
Ayak Izi Olgegine ait maddeler agimlayici faktdr analizi ile incelenmistir. Olgege ait
glivenirlik katsayis1 ise Cronbach Alfa yontemi kullanilarak hesaplanmaistir.

Dijital ayak izi farkindaliginin cinsiyete gore degisimini incelemek igin t-testi
kullanilmistir. Sinaf diizeyi, cep telefonu, internet ve sosyal medya kullanma ile gevrimigi
oyun oynama siireleri ile dijital ayak izi farkindalig1 arasindaki iliski ise ANOVA ile analiz
edilmistir. Elektronik arag ya da ortamlarda gegirilen siirelere iliskin veriler bes grup altinda
toplandigindan, gruplar arasindaki farklar1 gormek icin varyanslarin esit oldugu

durumlarda Tukey, esit olmadig1 durumlarda Games-Howell testi kullanilmistir.
Bulgular ve Yorum

Dijital Ayak Izi Olceginin Psikometrik Degerlendirmesi

Dijital Ayak Izi Olcegine ait veriler faktor yapisi konusunda degerlendirilmeden 6nce
Kaiser-Meyer-Olkin (KMO) 6rneklem uygunlugu ve Barlett kiiresellik testleri ile incelenmis
ve faktor analizi icin uygun olup olmadigina bakilmistir. KMO degeri 0 ile 1 arasinda
degismektedir. Kaiser (1974) bu degerin 0.6’dan biiyiik oldugu durumlarda orneklem
sayisinin kabul edilebilir diizeyde oldugunu belirterek 1 ile 0.8 arasindaki degerlerin
orneklem miktarinin oldukga yeterli olduguna isaret ettigini belirtmistir. Bartlett kiiresellik
testinin istatistiksel olarak anlamli ¢itkmasi maddelerin birbiri ile iliskili olduklarma ve faktor
analizinin yapilabilecegine isaret etmektedir (Friel, 2017). Veri setine ait KMO ve Bartlett testi

sonuglar1 Tablo 1’de sunulmustur.
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Tablo 1. KMO ve Bartlett testi sonuglari

KMO 6rneklem uygunlugu testi 771
Bartlett's kiiresellik testi %2 1718.352
sd 253
p .000

Tablo 1 incelendiginde veri setine ait KMO degerinin 0.77 oldugu, buna dayanarak
orneklem sayisinin faktor analizi igin yeterli kabul edilebilecegi goriilmektedir. Yapilan
analiz sonucunda Bartlett kiiresellik testi istatistiksel olarak anlamli (p < .05) bulunmustur.
Bu iki sonug agiklayic faktor analizi yapilmasinin uygunluguna isaret ettiginden, veri setinin
faktor analizi ile incelenmesine gegilmistir. Agimlayic1 faktor analizinin ilk adiminda
O0zdegeri 1 ve iizerinde olan yedi faktdr gozlenmis ve bunlarin toplam varyansin %
58.627’sini acikladigr goriilmiistiir. Varimax dondiirme islemi sonucunda 4, 18, 19, 20, 23
numarali maddelerin ya iki farkli faktorde birbirine yakin yiik degeri tasidiklar1 ya da bagh
basina bir faktorii olusturduklar: goriildiigiinden 6lgekten ¢ikarilmalarina karar verilmistir.
Maddeler ¢ikarildiktan sonra yapilan agimlayic faktor analizi sonucunda 6zdegeri 1 ve
tizerinde olan bes faktor gozlenmis ve bunlarin toplam varyansin %56.398'ini acikladig:
goriilmiistiir. Yamag grafigi ve maddelerin faktorlere dagilimindaki yiik degerleri
incelendikten sonra analizin ii¢ faktor ile simirlandirilarak yinelenmesine karar verilmistir.
Bu 18 maddelik veri setinin KMO degerinin .776; x2 degerinin 1356.360; serbestlik
derecesinin 153 ve p<.05 oldugu bulunmustur. Ug faktdrlii yapida bulunan maddelerin
birikimli olarak gozlenen varyansin %44.586’sin1 agiklayabildigi goriilmiistiir. Alt olgeklerde
gozlenen maddelerin dondiiriilmiis yiik matrisi Tablo 2'de sunulmustur.

Tablo 2. Dijital ayak izi 6lgegine ait maddeler, bunlarin faktorlere gore dagilimi ve

dondiiriilmiis yiik matrisi

Maddeler Faktor 1 Faktor 2 Faktor 3
M1 551
M3 .815
M5 .792
M7 .626
M2* 488
Me6* 483
M9* 515
MS8 .566
M10 .683
Mie6 .569
M21 .585
M22 458
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M11 .627
Mi2 .751
M13 .748
M14 722
M15 .525
M17 495

Tablo 2’de agimlayici faktor analizine ait madde yiik degerleri ilgili her bir faktor igin
siralanmigtir. Maddelerin faktor yiikleri .46 ile .82 arasinda degismektedir. Birinci boyut
faktor yiikleri .55 ile .82 arasinda degisen dort maddeden, ikinci boyut faktor yiikleri .46 ile
.68 arasinda degisen sekiz maddeden ve {igiincii’' boyut .50 ile .75 arasinda degisen alt1
maddeden olugmaktadir. Uzman goriisleri ve alan yazin dogrultusunda O6lgegin birinci
faktorii' “Kisisel bilgi paylasimi ve online oyunlar” (6rnegin, M1: Internette (cep telefonu,
bilgisayar ya da tablet iizerinden) oyun oynarken adimi-soyadimi paylasmam.), ikinci

faktorii =~ “Kisisel ~ bilgi  paylasimindan  6nce  diisiinme”  (6rnegin,  M2I:

Yakinlarimi/arkadaglarimi internette etiketlemeden Once onlardan izin alirim.) ve tglinci’

faktorii ise “Dijital ayak izi farkindaligi” (6rnegin, M14: Internette biraktigim sayisal izlerin
simdiki ve gelecekteki hayatimi (olumlu ya da olumsuz) etkileyebilecegini bilirim.) olarak
isimlendirilmistir. Her bir faktoriin tek basina toplam varyansi agiklama oranlarina
bakildiginda; bu oranin birinci faktor igin %13.46, ikinci faktor i¢in %15.46, ticlincli faktor
igin ise %15.67 oldugu goriilmiistiir. Olgek, toplam varyansin %44.59'unu agiklamaktadir.
Sosyal bilimlerde agiklanan varyansin %40.00-%60.00 araliginda olmasi1 kabul edilebilir
olarak belirtildiginden (Cokluk, Sekercioglu, & Buyukozturk, 2010; Tavsancil, 2006) 6lgegin
kabul edilebilir derecede varyansi agikladigi goriilmektedir. Yap:r gecerligi saglanan alt
Olceklerin guvenirlik bulgular: igin Cronbach Alpha i¢ tutarlilik katsayisi hesaplanmistir.
Kisisel bilgi paylasim: ve online oyunlar alt dlgegine ait Cronbach Alpha giivenirlik katsayisi
73'ttir. Kigisel bilgi paylasimindan once diigiinme ile Dijital ayak izi farkindali$ alt 6lgeklerine ait
glivenirlik katsayilar1 yine sirasiyla .73 ve .74 olarak hesaplanmistir. Cronbach Alpha ig
tutarlilik katsayinin 0.70 ve iizerinde olmasi, Olgegin giivenirliginin bir gostergesi olarak
kabul edilmektedir (Biiytikoztiirk, 2011; Gorsuch, 1983; Horn, 1965). Bu dogrultuda Dijital

Ayak Izi Olgeginin ve alt boyutlarinin giivenilir oldugu sdylenebilir.
Ortaokul Ogrencilerinin Dijital Ayak Izi Farkindalik ve Deneyimlerinin Incelenmesi

Dijital ayak izi farkindalig1 cinsiyet agisindan karsilastirmali olarak incelediginde

kisisel bilgi paylasimi ve online oyunlar alt boyutunda kiz ve erkek ogrenciler arasinda
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istatistiksel olarak anlamh bir fark oldugu goriilmiistiir. Ancak kisisel bilgi paylasimindan
once diisiinme ile dijital ayak izi farkindalif1 boyutlarinda anlaml bir fark bulunmamustir.

Yapilan t-testi analizi sonuglar: Tablo 3’te sunulmustur.

Tablo 3. Dijital ayak izi farkindaliginin cinsiyet degiskeni acisindan incelendigi t-testi sonuglar:

Dijital Ayak izi Alt Standart P
Cinsiyet N  Ortalama Standart Hata

boyutlarn Sapma degeri

Kisisel bilgi paylagim1 g, 198  16.697 3.9009 2772

ve ¢evrimici oyunlar .038
Erkek 185 15.822 4.3371 3189

Kisisel bilgi Kiz 173 30.405 6.6050 5022

paylasimindan 6nce 913

diistinme Erkek 169 30.325 6.8257 5251

Dijital ayak izi Kiz 192 23.771 5.1693 3731

farkindaligt .681
Erkek 181 23.536 5.8391 4340

Tablo 3'teki ortalama degerlerine bakildiginda kiz 6grencilerin kisisel bilgi paylasimi
ve ¢evrimigi oyunlar boyutundaki puan ortalamalar1 erkek 6grencilerden fazladir. Bir baska
deyisle kiz 6grencilerin kisisel bilgi paylasim1 ve ¢evrimici oyunlar boyutundaki dijital ayak
izi farkindalig1 erkek 6grencilerden daha yiiksektir. Kiz 6grenciler cevrimici oyun oynarken
ad-soyad gibi hassas bilgileri paylasmamak konusunda erkek ogrencilere kiyasla daha
bilingli davrandiklarindan s6z edilebilir. Bu bulgu, farkli yas gruplari ile yapilan bazi
arastirmalarla uyumlu goriinmektedir. Hoy & Milne (2010) geng yetiskinlerle ytirtttiikleri
calismalarinda kadinlarin erkeklere kiyasla sosyal medya gonderilerinin gizliligi konusunda
daha kaygili olduklarini belirtmistir. Malik, Heikkanen ve Nieminen (2016) geng ve
yetiskinlerle yaptiklar1 ¢alismada o©zellikle sosyal medya kullanimi sirasinda kadinlarin
erkeklere gore gizlilik konusunda daha hassas davrandiklarmi ortaya koymuslardir. Buna
karsimn, Siirmelioglu ve Seferoglu (2019) tiniversite 6grencileri ile ytiriittiikleri ¢caligmalarinda
dijital ayak izi farkindalig ile cinsiyet arasindaki iliskiyi incelemis ve kiz 6grenciler ile erkek
ogrenciler arasinda dijital ayak izi farkindalig1 agisindan bir fark olmadigini belirtmislerdir.

Simif Diizeyi

Dijital ayak izi farkindaliginin smif diizeyine (5., 6. ve 7. siniflar) gore incelenirken tek

yonlii varyans analizi uygulanmis, sonuglar Tablo 4’te sunulmustur.
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Tablo 4. Dijital ayak izi farkindaliginin sinif diizeyine gore incelendigi ANOVA sonuglari

Kareler Serbestlik  Kareler F P
Toplami Derecesi Ortalamasi
(KT (SD) (KO)
Kisisel bilgi Gruplar aras1 79.999 2 40.000
aylasimi ve ..
paytas Gruplar igi 6452.215 380 16.980 2356  .096
¢evrimigi oyunlar
Toplam 6532.214 382
Kisisel bilgi Gruplar aras1 2004.925 2 1002.463
| dan & 25501  .000
aylagimindan 6nce -
payias Gruplar ici 13326.388 339 39.311
diisinme
Toplam 15331.313 341
Dijital ayak izi Gruplar arast 236 2 118
farkindaligt -
Gruplar igi 11245.839 370 30.394 .004 996
Toplam 11246.075 372

Tablo 4 incelendigince 5. 6. ve 7. siniflar arasinda kisisel bilgi paylasimindan 6nce
diisiinme boyutunda anlaml bir fark oldugu (F (2,339)= 25.501, p=.000) goriilmektedir. Bu
farkin hangi siniflar arasinda oldugunu goérmek igin yiiriitiilen post hoc analizi sonucunda 5.
sinif puanlarinm (M = 33.58, SD = 5.70) 6. siuf (M = 29.71, SD = 6.45) ve 7. smniflardan (M =
27.78, SD = 6.61) istatistiksel agidan anlaml sekilde farkli oldugu goriilmiistiir. Buna gore, 5.
smif 6grencilerinin 6. ve 7. simuflara gore kisisel bilgi paylasimindan 6nce diistinmeye daha
cok dikkat ettikleri sdylenebilir. Universite dgrencileri ile yapilan ¢alismada yas arttikca
dijital ayak izi farkindaliginin arttig1 bulunmustur (Stirmelioglu & Seferoglu, 2019). Wook ve
digerleri (2019) yas ve egitim seviyesi arttik¢a dijital ayak izi farkindahigmn arttigin
belirtmiglerdir. Ortaokul 6grencileri ile yiiriittiiglimiiz bu calismada ise yas ve dijital ayak izi
farkindaliginin kisisel bilgi paylasimindan 6nce diisiinme boyutunda ters bir iliski oldugu
goriilmektedir. Bu fark diger boyutlarda gozlenmemistir. Bunun nedeni kiiciik yas ya da alt
sinif diizeylerindeki ortaokul Ogrencilerinin sosyal medya ya da diger dijital ortamlarda
paylasim yapmadan once ebeveynlerinden izin almalar1 gerektigi ile agiklanabilir. Bir diger
aciklama ise alt smif diizeyindeki Ogrencilerin kisisel cep telefonu ya da sosyal medya
hesaplarinin olmamasi ya da ebeveyn kontroliinde bu arag ya da ortamlar1 kullanmalarindan

kaynaklanabilir.
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Bilgi formu araciliiyla 6grencilerin bir giinde ortalama ne kadar cep telefonu

kullandiklar1 sorulmustur. Ogrenciler bu soruya beg dereceli (Cok az=yarim saatten az ...

Cok fazla= 4 saatten fazla) bir dlgek iizerinden cevap vermislerdir. Ogrencilerin cep telefonu

kullanim stirelerine gore dijital ayak izi farkindaligmin degisim gosterip gostermedigini

belirlemek icin tek yonlii varyans analizi uygulanmis, sonuglar Tablo 5’te sunulmustur.

Tablo 5. Dijital

ayak izi farkindaliginin cep telefonu kullanim diizeyine gore incelendigi ANOVA

sonuglari
KT SD KO F P
Kisisel bilgi Gruplar aras1 239.509 4 59.877
paylasimi ve Gruplar igi 6036.348 353 17.100 3.502 .008
¢evrimici Toplam
oyunlar 6275.858 357
Kisisel bilgi Gruplar arast 2537.501 4 634.375
paylagimindan  Gruplar igi 11863.055 319 37.188 17.05 .00
dnce diigtinme  Toplam 14400.556 323
Dijital ayak izi ~ Gruplar arasi 113.157 4 28.289
farkindaligr o lar ici 10230.503 345 29.654 oo 4%
Toplam 10343.660 349

Tablo 5 incelendigince cep telefonu kullanma diizeyleri (¢ok azdan ¢ok fazlaya)
arasinda kisisel bilgi paylasimi ve g¢evrimici oyunlar ile kisisel bilgi paylasimindan once
diisiinme boyutlarinda anlamli bir fark oldugu (sirasiyla F(4,353)= 3,052, p=.008 ve F(4,319)=
17,058, p=.000) goriilmektedir. Bu farkin hangi diizeylerden kaynaklandigini bulmak igin
Tukey post hoc analizi yiritilmiistiir. Kisisel bilgi paylasimi ve g¢evrimic¢i oyunlar
boyutunda cep telefonunu ¢ok az (M = 17.27, SD = 3.96), biraz (M = 15.84, SD = 4.26) ve ¢ok
fazla (M = 14.67, SD = 4.39) kullanan 6grenciler arasinda istatistiksel olarak anlamli bir fark
bulunmustur. Buna gore, giin igerisinde ¢ok az cep telefonu kullandigini rapor eden
ogrenciler kisisel bilgi paylasimi ve ¢evrimigi oyunlardaki dijital ayak izi farkindaliginin cep
telefonunu biraz ya da ¢ok fazla kullananlara gore daha yiiksek oldugu goriilmektedir.
Kisisel bilgi paylasimindan 6nce diistinme boyutuna bakildiginda cep telefonunu ¢ok az

kullandigini belirten O6grenciler (M=34.76, SD=5.54) ile biraz (M=30.43, SD=5.95), fazla
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(M=26.46, SD=7.40) ve ¢ok fazla (M=25.05, SD=6.07) kullandigin belirten 6grenciler arasinda

istatistiksel olarak anlaml bir fark bulunmustur. Benzer sekilde cep telefonunu az (giinde
yaklasik 1 saat) (M= 31.96, SD=5.70) ya da biraz (giinde yaklasik 1-2 saat) (M=30.43, SD=5.95)
kullandigini belirten 6grenciler ile fazla (M=26.46, SD=7.40) ve ¢ok fazla (M=25.05, SD=6.07)
kullananlar arasinda kisisel bilgi paylasimindan once diisiinme boyutunda fark oldugu
bulunmustur. Buna gore giinliik cep telefonunu kullanma siiresi ¢ok olmayan (1 saat ya da
daha az) Ogrencilerin kisisel bilgilerini paylasmadan 6nce diisiinmeye daha g¢ok dikkat
ettikleri soylenebilir. Chen ve Wen (2019) iiniversite 6grencileri ile yaptiklar1 calismada,
kisisel bilgilerinin cep telefonu tizerinden paylasiliyor olmasinin katilimcilarin cep telefonu
kullanma aligkanliklarini degistirmedigini belirtmislerdir. Chen ve Wen’in (2019) arastirma
sonucu da dikkate alindiginda ortaokul ve lise diizeyindeki o6grencilerin cep telefonu
kullanim1 ve dijital ayak izi farkindaliklar1 konusunda daha ¢ok arastirmaya ihtiyag oldugu

goriilmektedir.
Internet Kullanma

Bilgi formu araciligiyla Ogrencilerin bir giinde ortalama ne kadar internet
kullandiklar1 sorulmustur. Ogrenciler bu soruya bes dereceli (Cok az=yarim saatten az, Az=1
saat kadar,...) bir Olgek {izerinden cevap vermislerdir. Ogrencilerin internet kullanim
siirelerine gore dijital ayak izi farkindaliginin degisim gosterip gostermedigini belirlemek

i¢in tek yonlii varyans analizi uygulanmais, sonuglar Tablo 6’da sunulmustur.

Tablo 6. Dijital ayak izi farkindaliginin internet kullanim diizeyine gore incelendigi ANOVA

sonuglari
KT SD KO F p
Kisisel bilgi Gruplar arast 259.431 4 64.858
aylasimi ve ici
paytasim Gruplar ici 5991.677 357 16783 3864 004
¢evrimigi oyunlar
Toplam 6251.108 361
Kisisel bilgi Gruplar aras1 1987529 4 496.882
paylasimindan 6nce ' '
diistinme Gruplar ici 12305.229 317 38818 2800 000
Toplam 14292.758 321
Dijital ayak izi Gruplar aras: 216.134 4 54.033
farkindalig1 o
Gruplar ici 10268514 350 29339 1842 120
Toplam 10484.648 354
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Tablo 6’daki sonuglara bakildiginda cep telefonu kullanim diizeylerinde oldugu gibi
internet kullanma siiresinin dijital ayak izine ait kisisel bilgi paylasimi ve ¢evrimigi oyunlar
(F(4,357)= 3.864, p=.004) ile Kkisisel bilgi paylasimindan once diisiinme F(4,317)= 12.800,
p=-000) boyutlarinda anlamli bir degisim gosterdigi goriilmiistiir. Bu farkin hangi
diizeylerden kaynaklandigini bulmak icin Tukey post hoc analizi yapilmistir.

Kisisel bilgi paylasimi ve gevrimigi oyunlar boyutunda interneti ¢ok az (M=17.27,
SD=3.96) ve az (M=16.72, SD=4.09) kullanan oOgrenciler ile ¢ok fazla (M=14.42, SD=4.60)
kullanan 6grenciler arasinda istatistiksel olarak anlaml bir fark bulunmustur. Bu sonuglar
dogrultusunda giinde ortalama 1 saat ya da daha az internet kullanan 6grencilerin, interneti
giinde ortalama 4 saat ya da daha fazla kullananlara gore dijital ayak izinin kisisel bilgi
paylasimi ve ¢evrimigi oyunlar konusunda daha hassas olduklari ve kisisel bilgilerini
cevrimici oyunlarda paylasmadiklar1 gortilmiistiir.

Kisisel bilgi paylasimindan 6nce diisiinme boyutuna bakildiginda interneti cok az
(M=33.38, SD=5.43), kullananlar ile biraz (M=30.42, SD=6.14), fazla (M=27.90, SD=7.08) ve ¢ok
fazla (M=24.89, SD=7.49) kullananlar arasinda istatistiksel olarak anlamli (p< .05) bir fark
goriilmiistiir. Buna ek olarak interneti az kullanan ogrenciler ile fazla ve ¢ok fazla
kullananlar arasinda da istatistiksel olarak anlamli bir fark bulunmustur. Bu sonuglar
dogrultusunda internet kullanma siiresi az olan 6grencilerin kisisel bilgi paylasimindan énce
diistinme konusunda daha bilingli olduklarindan s6z edilebilir. Bu Ogrenciler dijital
ortamlarda yapacaklar1 her tiir paylasimda once bu paylagimlarin arti ve eksilerini

degerlendirmektedir.

Sosyal Medya Kullanma

Bilgi formu araciligiyla 6grencilerin bir giinde ortalama ne kadar sosyal medya
kullandiklar1 sorulmustur. Ogrenciler bu soruya beg dereceli bir 6lgek (Cok az=yarim saatten
az, Az=1 saat kadar,...) iizerinden cevap vermislerdir. Ogrencilerin sosyal medya kullanim
siirelerine gore dijital ayak izi farkindaliginin degisim gosterip gostermedigini belirlemek

icin tek yonlii varyans analizi uygulanmis, sonuglar Tablo 7’de sunulmustur.
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Tablo 7. Dijital ayak izi farkindaligimnin sosyal medya kullanim diizeyine gore incelendigi ANOVA

sonuglari
KT SD KO F P
Kisisel bilgi Gruplar arast 288.777 4 72.194
| 4.392 .002
paylasimi ve Gruplar ii 5440.482 331 16.437
gevrimigi Tool
oplam
oyunlar 5729.259 335
Kisisel bilgi Gruplar aras: 2139.712 4 534.928 14.005 000
paylagimindan  Gruplar igi 11687.716 306 38.195
Once diisiinme Toplam 13827428 310
Dijital ayak izi ~ Gruplar arasi 58.564 4 14.641
} 490 743
farkindalig Gruplar ici 9740.445 326 29.879
Toplam 9799.009 330

Tablo 7'deki sonuglara bakildiginda sosyal medya kullanim siiresinin dijital ayak
izine ait kisisel bilgi paylasimi1 ve ¢evrimici oyunlar (F (4,331) = 4.392, p=.002) ile kisisel bilgi
paylasimindan 6nce diisiinme F (4,306) = 14.005, p=.000) boyutlarinda anlaml bir degisim
gosterdigi gortilmiistiir. Bu farkin hangi diizeylerden kaynaklandigini bulmak icin ilk boyut
icin Games-Howell ikinci boyut i¢in ise Tukey analizi yapilmistir.

Sosyal medya kullanim sorusunun kisisel bilgi paylasimi ve g¢evrimigi oyunlar
boyutunda dijital ayak izi farkindaligini nasil etkiledigine bakildiginda sosyal medyay1
yarim saat ya da daha az kullananlar (M=16.93, SD=3.75) ile yaklagsik 1 saat kullananlar
(M=15.29, SD=4.56) arasinda oldugu goriilmiistiir.

Kisisel bilgi paylasimindan oOnce diisiinme boyutuna sosyal medya kullanim
diizeyinin etkisine bakildiginda giin bazinda sosyal medya kullanimi ortalama yarim saat ya
da daha az olan Ogrencilerin (M=32.24, SD=6.19) digerlerinden istatistiksel olarak anlaml
diizeyde ayrildiklar1 goriilmiistiir. Bir baska deyisle, sosyal medya kullanmimi azaldikg¢a
kisisel bilgi paylasimindan 6nce diisiinme diizeyi artmaktadir. Koidl ve digerleri (2018)
sosyal medya kullanim1 ve dijital ayak izi farkindaligi konusunda yetiskinlerle yaptiklar:
deneysel calismada, katihmcilarin sosyal medyada tahmin ettiklerinden daha az aktif
olduklarin1 bulmuslardir. Bu ¢alismadan hareketle, ortaokul 6grencilerinin sosyal medyada
gecirdikleri siire, davranislar1 ve etkinlikleri daha yakindan incelenerek, dijital ayak izi

farkindaliklar1 degerlendirilebilir.
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Cevrimici Oyun Oynama

Bilgi formu aracilifiyla ogrencilerin bir giinde ortalama ne kadar ¢evrimici oyun
oynadiklar1 sorulmustur. Ogrenciler bu soruya bes dereceli bir dlcek (Cok az=yarim saatten
az, Az=1 saat kadar, ...) {izerinden cevap vermiglerdir. Ogrencilerin gevrimigi oyun oynama
siirelerine gore dijital ayak izi farkindaligiin degisim gosterip gostermedigini belirlemek

icin tek yonlii varyans analizi uygulanmis, sonuglar Tablo 8’de sunulmustur.

Tablo 8. Dijital ayak izi farkindaligimin ¢evrimi¢i oyun oynama diizeyine gore incelendigi ANOVA

sonuglari
KT SD KO F P
Kisisel bilgi Gruplar arasi 298.693 4 74.673
. 4.476 .002
aylagimi ve .
paylas Gruplar igi 5872.825 352 16.684
¢evrimici oyunlar
Toplam 6171.518 356
Kisisel bilgi Gruplar arast 235.010 4 58.752
| q 1.318 263
aylagimindan .
paylas Gruplar igi 13950.943 313 44572
Once diisinme
Toplam 14185.953 317
Dijital ayak izi Gruplar arasi 11.562 4 2.891
5 .097 983
farkindaligt .
Gruplar ici 10318.312 345 29.908
Toplam 10329.874 349

Cevrimici oyun oynama stiresi ile dijital ayak izi farkindalig1 arasindaki etkilesimin
sunuldugu Tablo 8e gore sadece kisisel bilgi paylasimi ve gevrimici oyunlar boyutunda
gruplar arasinda fark oldugu goriilmiistiir. Bu farkin hangi diizeylerden kaynaklandigini
bulmak i¢in Games-Howell analizi yapilmistir. Analiz sonuglaria gore ¢ok az (yarim saatten
az) oyun oynayan O0grenciler (M=17.1, SD=3.54) ile fazla (2,5-3 saat kadar) (M=15.26, SD=4.04)
ve ¢ok fazla (4 saatten fazla) (M=15.10, SD=4.37) oyun oynayanlar arasinda istatistiksel olarak
anlamli bir fark bulunmustur. Baska bir deyisle ¢evrimigi oyun oynama siiresi azaldikga,
cevrimici oyun oynarken kisisel bilgilerini gizli tutma konusundaki egilim artmaktadir.
Sanders ve arkadaslar1 (2010) g¢evrimi¢i oyun oynayan bir grup yetiskin ile yiiriittiikleri
calismada oyun oynama siiresi ile kisisel bilgilerin paylasimi konusunda istatistiksel olarak
anlamli bir iliski bulmusglardir. Bu ¢alismaya gore ¢ok kullanicili gevrimigi oyun oynama

siiresi arttikca kisisel ve hassas bilgileri paylasma egilimi artmaktadir. Dijital ayak izi
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farkindaligr ve dijjital ortamlarin (bu calismada cep telefonu, internet, sosyal medya ve
¢evrimig¢i oyunlar) kullanim siireleri ile yapilan g¢alismalar (Buchanan, Scevak, Smith &
Southgate, 2016; Hoy & Milne, 2010; Koidl ve dig., 2018; Siirmelioglu & Seferoglu, 2019)
genellikle yetiskin ya da geng yetiskinler ile yiiriitiilmiistiir. Bu ¢alismalarin yine biiyiik bir
boliimii sosyal medya kullanimina odaklanmaisgtr.

Bu calismada dijital ortamlarin kullanimu ile dijital ayak izi farkindaligi bir biitiin
olarak ele alindiginda dijital ortamlar1 (sosyal medya, internet vd.) daha az kullanan
ogrencilerin dijital ayak izi farkindaliginin daha yiiksek oldugu goriilmektedir. Benzer bir
sonu¢ Universite Ogrencileri ile yiriitillen g¢alismada bulunmamistir (Siirmelioglu &
Seferoglu, 2019). Dijital ortamlarda aktif ya da pasif bigimde olusan ayak izinin silinmesinin
oldukca gii¢ hatta bezen imkansiz olusu ve buna iliskin algi, dijital ayak izi farkindahg:
tasiyan ortaokul 6grencilerinin dijital ortamlarda gecirdikleri siireleri kisaltarak dijital ayak
izlerini azaltmaya calistiklarmi gostermektedir. Dijital ortamlarda ¢ok zaman gegiren
ortaokul Ogrencilerinin farkindaliklarinin az olmast da bu sonucu desteklemektedir.
Buchanan ve digerleri (2019) ¢alismalarinda dgrencilerin dijital ayak izlerini dijital ortamlar:
kullanma siiresini en aza indirerek kontrol etmeye c¢alistiklarmmi belirtmislerdir.
Calismamizdaki bulgular da bu sonucu destekler goriinmektedir.

Bu calismada karsilasilan diger onemli bir bulgu da cinsiyet, simif diizeyi ve dijital
ortamlarda gegirilen siire ne olursa olsun dijital ayak izi farkindalig1 boyutunda istatistiksel
olarak anlamli bir farkin olusmamasidir. Bu bulgu ortaokul 6grencilerinin dijital ayak izi ile
ilgili bilgiye sahip oldugunu gostermektedir. Ancak bu bulgu diger bulgular ile birlikte ele
alindiginda bilginini uygulamaya gegcirilmesinde farkli degiskenlerin farkl etkilere yol agtig1
goriilmektedir.

Sonug

Dijital ayak izi ile ilgili ¢alismalar genellikle geng ya da geng yetiskinler {izerinde
yogunlasmaktadir. Bu ¢alismalarin bir¢ogunda dijital ayak izi ile ilgili ¢alismalarin kiigiik
yas gruplarinda (ilkokul, ortaokul diizeyinde) ytiriitiilmesi 6nerisi sunulmaktadir. Bu agidan
bakildiginda ¢alismamizin ortaokul diizeyindeki 6grencilerin djjital ayak izi farkindaligini
incelemesi ile alana katkida bulunmaktadir. Dijital ayak izi ile ilgili calismalar incelendiginde
az da olsa orta okul 6grencileri ile calismalarin yapildig: goriilmekle birlikte bu calismalarin,
miilakat, odak grup goriismeleri gibi nitel arastirma yontemlerini kullandiklar

anlasilmaktadir. Bu ¢calismada ise dijital ayak izi olgegi gelistirilmis, psikometrik 6zellikleri
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acgisindan incelenmis ve kullanima uygun oldugu kanitlanmistir. Dijital ayak izi dlgegi hem
arastirmacilar hem de alanda calisan egitimci, yonetici ve ebeveynlerin kullanimi igin
gecerligi ve glivenirligi olan bir arag olarak sunulmustur.

Calismada elde edilen bulgular dikkate alindiginda, bir sonraki ¢alismalarda ortaokul
diizeyindeki &grencilerin dijital ayak izine iliskin bilgileri ve bunlar1 uygulamalar
arasindaki iligki karma arastirma yontemleri kullanilarak incelenebilir. Pandemi déneminde
orgiin egitimin de elektronik ortamlara tasinmasi ile birlikte okul oncesi ¢agimdaki
ogrencilerden baglayarak biitiin kademelerdeki 6grencilerin biiyiik bir cogunlugu dijital
diinya ile yakindan iligki kurmaya baglamis ya da bu etkilegim artmistir. Ozellikle kiigiik yas
grubundaki Ogrencilere (ilkokul ve ortaokul) dijital okuryazarlik becerileri kapsaminda
dijital ayak izi konusunda farkindalik olusturacak bilgiler sunulmasi ve bu bilgilerin olumlu
dijital ayak izi olusturmada nasil kullanilacagma iligkin uygulamalar yapilmas: onemlidir.
Bu cercevede okul yoneticileri, 6gretmenler, 6zellikle de bilisim teknolojileri 6gretmenleri ve

ebeveynler siirece katilarak egitimler diizenlenebilir.
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Introduction

The phenomenon of migration, which plays an important role in history, brings with
it some major changes for both those countries whose citizens migrate to other countries and
for those who let in immigrants. “Glossary of Migration” published by International
Organization of Migratio (IOM) defines the concept of migration as the process of moving to
the borders to enter another country or moving to another place within the border of the
same country (as cited in Bingol, 2006). Migration is not just a physical change of place or
demographic change, but a complex process involving a multi-variable pre-migration,
migration order and post-migration conditions (Eres, 2015). Recently, Turkey has been

allowing a large number of immigrants to enter the country because of wars, including civil
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ones, going on in neighbouring countries caused by political, social and economic factors.
Immigrants coming from Afghanistan, Iraq, some Asian countries, Yemen, Pakistan,
Lebanon and especially Syria settle down in different cities in Turkey.

With migration, changes are occurring in many migrating countries. These changes
show themselves in the field of education. Especially in immigrant-intensive areas, physical
infrastructure, classrooms, equipment, teacher qualifications, the content of the courses
processed may vary. It is possible to say that the increasing number of students in the
classrooms and the resulting lack of materials, decreased time for teachers, and disciplinary
problems have arisen. Students who do not speak Turkish in schools have low academic
achievement and may experience cultural incompatibility with other students. It can be said
that this situation causes teachers with migrant students in their class to face a number of
difficulties. Saritag, Sahin and Catalbas (2016) stated that teachers and administrators faced
language and behavioral problems related to foreign children, had difficulty in ensuring
school-family cooperation and faced problems of National Education and school
cooperation. Although there is not yet a standardized program for the education of migrant
students in Turkey, it can be said that some measures are mandatory. Because differences in
the education system in the emigrated countryand the level of education of migrants
negatively affect both the education managers of the emigrated country and the children
who emigrate (Kosar & Aslan, 2020; Zengin, Atas-Akdemir, 2020). This can lead to teachers
under-training in migrant education based on their own knowledge and experience. In this
regard, it can be said that teachers try to bring solutions to their difficulties on the basis of
their own classrooms.

Cultural cohesion and environmental recognition activities to reduce the problems
experienced by teachers both inside and outside the classroom will be carried out by
including peers, parents and teachers in the programs, which will make the programs more
effective on the adaptation of immigrant children (Giimiisten, 2017). The literature review
shows that there have been many studies abroad and in Turkey that examine the problems
faced by teachers having foreign students. It is especially remarkable to see that the number
of studies conducted on immigrant education in Turkey has risen sharply for the last five
years (Aydogdu, 2019; Coplii, 2018, Erdem, 2017; Gokmen, 2020; Gilingor, 2015; Karaman &
Bulut, 2018; Polat, 2019; Saritas et.al., 2016; Yurdakul & Tok, 2018; Zengin, Atas-Akdemir,

2020). With this study, the problems experienced by the classroom teachers in the education
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of immigrant students and the solutions they found to these problems were examined.
Revealing the difficulties teachers have in this regard can provide ideas for improving
migrant education. In addition, different solutions of teachers can be a guide for other
teachers who have difficulty in this regard.

Immigration and Its Effect on Education

It is possible to state that immigrants lead to changes in different areas. The cultural
structure of the people who are engaged in migration movements towards Turkey directly or
indirectly affects the policies taken by the state. Concepts related to migration can be
considered primarily assimilation and integration (Bingdl, 2006). Assimilation is a process of
adquacies that takes a long time politically, culturally and economically, changing as
generations increase to the society they go to (Tezcan, 2000). Complete assimilation can be a
difficult and long-lasting process in the sense that the individual or group completely forgets
its own cultural history and adopts a new cultural belonging instead. Instead, integration can
be achieved, where cultural and ethnic differences will not be eliminated. Greely (1971)
stated that there must be six stages for integration. These stages; cultural shock is the
gathering of individuals after shock and the discovery of identity consciousness, assimilation
of those who are more elite than others, militancy, hatred of itself and the development of
militancy to the contrary and integration (as cited in Yalcin, 2004). Thanks to integration, it
can be said that domestic and migrant individuals live in harmony, but some problems are
likely to occur during integration. One of the areas of this problem is the field of education.It
is doubtless to say that one of these areas is education. In fact, Bravo-Moreno (2009) claim
that immigrants affect the identity and education system of the host country.

In Turkey, immigrant children are given education with an approach called
“inclusive education” (Yurdakul & Tok, 2018). In this way, these individuals will not be
excluded and it will be easier for them to integrate into education and society. Thanks to this
approach, which is based on disadvantaged groups being educated in the same class with
their normal peers, migrant students can integrate into education and society (Lindsay,
2007). However, it can be said that the simultaneous education of many students from
different cultures without speaking a language brings with it many problems. Domestic and
foreign students, teachers, school administrators, parents and all other stakeholders of the
school organization may be adversely affected during integration into this education. It is

possible to say that such problems affect teachers who are the practitioners of education the
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most. It can be said that teachers place great responsibilities on each other in terms of trying
to ensure the harmony of students of different cultures with each other and to ensure
communication between domestic and foreign parents.

Teachers' coping with such heterogeneous classes resulting from increased migration
creates bigger problems besides existing problems (Kaya, 2018). Communication problems
with parents who do not speak the Turkish also affect teachers in a largely negative way. It
can be said that the issue of language is very important for children in getting involved in the
education system, being successful, capturing opportunities. It has been emphasized that
language education, which will start before the age of six, is of great importance in the
harmony and success of children (McCarthy, 2010; as cited in Karaman & Bulut, 2018).
However, students who come with migration can be of all ages. Solving language problems
for migrant students can be very difficult for teachers.

Children who have come with migration may also have problems with friendship
relations, communication, integration and cohesion. In childhood, when friend relationships
are important, migrant children should be allowed to adapt, increase their academic
achievements and culture. Thus, the academic achievements of migrant children can be
improved by ensuring their adaptation to the educational institutions in which they study
(Derosier & Lloyd, 2011). Academic adaption is a concept that includes social adaptation
consisting of students” relations established at school as well as behaviours consisting of
obeying social rules (Gokmen, 2020). It can be said that it is up to teachers to use teaching
methods and techniques that allow cultures to interact with each other in schools with
multicultural students. Otherwise, many problematic behaviors such as violence, bullying,
sexual abuse may occur. In this regard, family-related studies are listed as promoting
cultural beliefs, maintaining cultural life, education for children and employment for adults
in order to facilitate family harmony (Fazel, Reed, Panther Brick & Stein, 2012; Zengin, Atas-
Akdemir, 2020). Carrying out studies on the development of peer relations with children
within the school, organizing activities can be considered as factors that facilitate their
adaptation.

Considering the psychological states of immigrant students, it becomes more difficult
to tackle with the changing demographic structure of classes. Considering the psychological
state of the students who come with migration, it can be said that it becomes difficult to cope

with the changing demographic structure of the class. Overcrowded classrooms, improper
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physical conditions, bureaucratic barriers can lead to teachers' motivations being reduced
and they feel insufficient. It can be said that it has become the main task of teachers to deal
with the negative psychological situations suffered by migrant children and to increase their
academic success.

Teachers currently working in schools have not received any education on the
education of migrant students in undergraduate education and do not have sufficient
knowledge of migrant education. Therefore, it is very important to renew the education
systems for migrants in accordance with this change in the country (Karaman & Bulut, 2018).
Especially in the first years of the Syrian migration movement, the measures taken because of
the view that the duration of migration would be short were generally implemented as
health, housing and meeting basic needs (Isigiizel & Baldik, 2019). The migration of Syrians
to Turkey, which began in 2011, demonstrated our country's unpreparedness in the field of
migrant education. Prior to these years, no policies belonging to immigrant students were
implemented. After the Syrian migration wave, the lessons were given with the Arabic
curriculum with the idea that the migrants would return to their countries shortly. However,
since the turmoil in Syria has not ended since 2013, it can be said that Turkey has started to
take inclusive measures in the field of education. Accordingly, Turkish Ministry of National
Education issued a circular on the education of Syrian students on April 26, 2013 and
September 23, 2014 (MEB, 2013a; 2013b). With these circulars, the registration and
recognition procedures of Syrian students were facilitated, registration was opened in local
schools outside the Temporary Education Centers, a Foreign Student Information System
(YOBIS) was established for the follow-up and grading of the students, and Turkish courses
were taught as a curriculum (MEB, 2013a; 2013b).

It is possible to say that many years after the start of migration, a standard
immigration education policy has not yet been established. The conflict created by old-new
educational practices can cause problems in some areas for migrant children. According to
Roxas (2010), teachers lack knowledge and experience for the education of immigrant
students. It is possible to say that teachers who lack this knowledge have to provide
education according to their own ideas and experiences in order to meet the needs of these
students. Teachers may face educational problems in subjects such as analysis of teaching

content, use of teaching strategies, development and evaluation of measuring instruments.
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Any in-service training that prepares teachers for migrant education can also be called very
few.

It is possible to say that Turkey needs a permanent policy in case of relive migration
movements and because the children of existing migrants are born and raised in Turkey. In
terms of preparing for these policies, the need for development and problem solving may
arise in order for teachers to overcome such problems. It is needed to determine the
emerging needs of children through migration, to organize educational strategies, to equippe
teachers and school psychological counselors in these subjects, and to develop appropriate
education programs due to the special needs of migrant students (Yao, 1985). It is thought
that the investigation of the state of migrant education in solving education problems as a
result of migrations will represent an example of the studies on refugee education in the
world. It is thought to be important in terms of representing an example to academics who
will research the educational problems of refugees and to the managers who will make
decisions about solving the problems of refugees. For this purpose, the following questions
were sought in the research.

- What kind of problems do teachers face in the education of immigrant students?
- What kind of solutions do teachers offer to the problems faced by immigrant students
in their education?

This study is limited with the data gathered from ten teachers at four schools in the
district of Zeytinburnu in Istanbul in the educational year of 2019-2020. It is assumed in this
study that the participant teachers answered the study questions with their sincere and true
feelings.

Method

This research was carried out using qualitative research methods and techniques.
Situation study was carried out from qualitative research patterns. Case study is a
methodological approach that involves an in-depth examination of that system using
multiple data collection to collect systematic information about how a limited system works
and works (Chmiliar, 2010). The steps of case study used in this study are as follows: 1)
Developing study questions, 2) Developing the sub-problems of the study, 3) Determining
the unit of analysis, 4) Determining the case to be studied, 5) Choosing the participants of the

study, 6) Gathering the data and correlating the gathered data with hypothesis or sub-
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problems, 7) Analysing and interpreting the data, 8) Reporting the case study (Yildirim &

Simsek, 2016).

The major data collection tool in a case study is interview. Interviews provide
researchers with the opportunities of interaction, flexibility and inspection through probing,
which should all be used in order to reveal the experiences and meanings regarding a case
(Yildirirm & S$imsek, 2016). The main data collection technique in the case study is
negotiation. In order to reveal the lives and meanings of situations, it is necessary to use the
interaction, flexibility and probes that the interview presents to researchers (Yildirim &
Simsek, 2016).

Study Group

In this research, maximum diversity sampling method from purposeful sampling
methods was used in the first step when creating the study group. When sampling
maximum diversity, factors should be identified that make it possible to learn the most about
the case examined (Neuman & Robson, 2014; as cited in Baltaci, 2018). For this purpose, in
the 2019-2020 academic year, six teachers were selected from four public schools in
Zeytinburnu district of Istanbul, mostly foreign students, who differed in terms of age,
gender, and ethnicity of migrant students in their class. Other teachers were reached by
using snowball sampling technique, which is also used in purpose-made sampling methods.
This technique focuses on the person and critical situations in which rich data can be
obtained and reaches the universe by tracking these individuals and critical situations
(Creswell, 2013). In this study, each teacher interviewed ensured that we reached the next
teacher. In this way, networks between teachers were used.

Table 1: The schools included in the study and their qualities

Name of School Number of Students in Number of Immigrant Students
School in School

A Primary School 950 120

B Primary School 1524 234

C Primary School 1340 150

D Primary School 1640 185

The number of immigrant students given in the table 1 above refers to the number of
children whose families are refugees. There are also students at these schools whose families
are immigrants that have received residence permit. The foreign students that receive
education at these schools come from different countries and they receive education in the

same classes as their Turkish peers.
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Table 2: The demographic qualities of the participant teachers

Nickname School Gender Seniority The Yearof  Grade Class Number of

Service Size Immigrant
Time at the Students in
School Class
Nesrin A F 6 5 2 31 12
Primary
School
Elif A F 15 10 2 30 13
Primary
School
Begiim A F 15 10 4 28 10
Primary
School
Enes A M 8 2 4 29 11
Primary
School
Cansu B Primary F 10 2 3 40 12
School
Nilay B Primary F 8 4 1 38 14
School
Yasemin C F 11 5 2 36 10
Primary
School
Hakan C M 16 7 4 36 13
Primary
School
Selin D F 7 1 3 32 10
Primary
School
Oya D F 20 8 1 28 12
Primary
School

The participant ten teachers are primary school teachers and they have at least ten
immigrant students in their classes. 8 of the participant teachers are female while 2 of them
are male. The interviews were conducted with teachers who were teaching at four schools
with a high number of immigrant students and who, as we have learnt, were experienced
and expert in giving education to immigrant students. The district of Zeytinburnu has a wide
variety of immigrants as to the geographical roots. In these terms, this district is one of the
multi-cultured regions.

Data Collection Tool
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In order to determine the teachers' views on the problems they have with migrant
students, a semi-structured interview form has been created by preparing basic questions
and alternative questions using the existing field writing and expert opinion on the subject.
This interview form was piloted to two teachers. As a result of the application, the questions
were seen to be functional and included in the pilot application. The semi-structured
interview form consists of three sections. Questions about the personal information of the
participants interviewed in the first section (gender, seniority in the profession, the year of
study at this school, the level of the class in which they teach, the number of foreign students
in their class), the problems encountered in the education of migrant students in the second
part to remain constant in the research themes, and in the third part, questions were
prepared to determine solutions to problems and possible solutions. The main purpose of
these questions is to get information about the functioning of the current education system
on migrant education, the original statements, opinions and recommendations of
experienced teachers in this field.

The Process of Data Collection

The data of this study, whose research design is a case study, were gathered via
interviews conducted with teachers. First of all, the participants were given information
about the aim of the study and the necessary permission was received after informing the
teachers of the fact that the interview would be audio-recorded. Moreover, they were told
that direct quotations would be used during the process of analysis and the owner of the
quotation would be given a nickname without using the real names. The participant teachers
were asked the interview questions and the data were gathered through interview form and
audio recording. The gathered data were transferred to the computer.

Data Analysis

Content analysis technique was used in data analysis of this study. After the
interview transcripts were read line by line, the data were coded. Themes were created after
dividing the gathered data and codes under certain categories. After examining the concepts,
the themes that were seen to be related were associated and explained accordingly.

In order to increase internal validity, a researcher working on the situation must
clearly demonstrate how he came to his conclusions and present evidence of his inferences in
a way that other people could reach (Simsek & Yildirim, 2016). For credibility (internal

validity) within the scope of validity in the study, interview data was written in order to
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provide participant confirmation and submitted to the teachers for the approval of the
participants. For this purpose, an appropriate database should be created, all the procedures
made for the repetition of the research in the future should be recorded and a study with a
guiding quality should be prepared for the researcher (Yin, 2003). In order to ensure
consistency (internal reliability) for reliability in the research, two researchers who are
experts in the field were consulted in order to look at the research from an impartial
perspective. For confirmability (external reliability), the interview data of the research, the
codings made in the analysis process, the field notes taken are stored and ready to be

submitted for confirmation review when necessary.

Findings

The two themes, the problems faced in the education of immigrant students and
some suggestions for the solution of these problems, which were determined before the
study started were taken as a basis during the study and sub-themes under these two main
themes were reached at the end of the analysis. The frequency numbers for these themes and

sub-themes are given in table 3.

Table 3: Frequency numbers of themes and sub-themes

Themes Sub-themes Frequency
Language barrier
10/10
The problem about peer conformity and tendency to
Problemsin the  violence 10/9
education of
migrant Parents’ indifference 10/7
students
Teachers’” deficiency
10/5
Teachers' Visits to parents 10/8
solutions to
problems Activities to overcome the language barrier 10/7
encountered in
the education of Changes in the yearly plans 10/6
migrant
students Receiving in-service training 10/5

Under the theme of the problems faced in the education of immigrant students, there

came out four sub-themes, which are language barrier, the problem about peer conformity
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and tendency to violence, parents” indifference and teachers’ deficiency about education.
Under the theme of some suggestions of solutions for these problems, there came out four
sub-themes, which are visits to parents, activities to overcome the language barrier, changes
in the yearly plans and receiving in-service training.
The First Main Theme: The Problems Faced in the Education of Immigrant Students
This main theme has four sub-themes, which can be listed as language barriers, the
problem of peer conformity and tendency to violence, parents’ indifference and deficiencies
of teachers in educating immigrant students.
Language Barriers Faced by Immigrant Students
The data analysis carried out at the end of the interviews conducted with the
participant teachers show that all of the ten participant teachers pointed out the language
barrier as the first problem faced in the education of immigrant students. It is understood
that the immigrant students who are included in the Turkish educational system without
learning the Turkish language in advance cause serious problems at all grade levels. Some
examples of teachers’ expressions as to the problems they observe about language with
immigrant students are given below:
“First of all, I come across the problem of language barrier in educating the immigrant
students. We really have very serious problems as students come without knowing the
Turkish language. We feel the problem of ill-communication at the utmost level as we
do not know their language and there is no interpreter. Although I choose hard-
working students in class as desk mates of these immigrant students, that does not
work at all. Our books and education sets are in Turkish so immigrant students get
really low marks in exams. We really have very big problems that we cannot overcome
on this issue.” (Teacher Cansu)
It is clearly seen that the fact that the resources and materials used for education
are in Turkish and that there is no special curriculum designed for the education of
immigrant students makes it more difficult for teachers to teach the Turkish language to
the immigrant students.
“For example, they cannot do anything in Turkish lesson because there are verbal
instructions. However, some of these students who do not know the Turkish language

can do maths better and more quickly than the other hard-working students in class. If

these immigrant students know the Turkish language, they might be very successful
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academically, but they cannot do the verbal instructions as they do not know the
Turkish language.” (Teacher Yasemin)

During the interviews with the participant teachers, all of the participants stated the
language barrier as the major problem in the education of immigrant students. Starting from
this point, it can be said that it is of vital importance for the immigrant students to know the
language of the host country and to communicate with their teachers and friends in order to
integrate into the education system properly.

The Problem of Peer Conformity and Tendency to Violence

Another problem that the participant teachers face in the education of immigrant
students is the problem of peer conformity and tendency to violence. Nine of the ten
participant teachers also stated that these students had troubles with obeying the school
rules. Teacher Hakan drew attention to the problem of tendency to violence with these
words: “The most important problem I face out of the class is that they cannot get on well with their
friends as they cannot express themselves. This is because when they cannot get on well with each
other, both these immigrant students and the others have a tendency to violence.”

Another teacher expressed this problem as below:

“The immigrant students in my class still can’t communicate via Turkish although
they are third grade students. Therefore, there always come out problems such as
fighting or scuffle. Such problems arise especially at break times. I always receive
complaints at break times. As they get older, such discipline problems get more
serious. Or when native students want to say something to them, they can
misunderstand. There come out problems resulting from ill-communication, I accept
that, but these problems sometimes go on even if they learn the language. Because
they a habit or style created in the past. Moreover, I also think that parents play an
important role here. However, in general, immigrant students have a tendency to
violence and discipline problems.” (Teacher Selin)

Based on what teachers said about the issue, it can be stated that immigrant students
mostly have communication problems because of not knowing the Turkish language, which
in turn leads them to have a tendency to violence as they are not understood. Teacher Nesrin
tells her experiences about the problem of discipline as below:

“They have problems in adapting to class and school as they cannot speak and
express themselves. I have a student coming from Eastern Turkestan. This student

cannot speak our language well. Her/his friends make fun of her/him all the time as
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s/he cannot speak. S/he is a heavy-built student. S/he starts to attack other students

when they make fun of her/him. Such problems were very rare when s/he was at first
grade but s/he is a second-grade student now, and the tendency to and degree of
violence increases day by day. S/he displays inharmonious behaviours during
ceremonies or other activities. S/he even sometimes disobeys me. Her/his friends rose
against such behaviours. This student made herself/himself, the other students in
class and me very upset.”

According to interviews with teachers, 3. Two students in the class and 4. A
student in the classroom has lost close relatives in the war in Syria. According to 4th class
teacher Enes: “They are ill-tempered because of the war from which they have come. They have
developed an instinct to protect their families. They can attack somebody when this person says a
very minor thing to their relatives or siblings. I mean, tendency to violence is mostly about
protecting their siblings. Most probably, the families caution them to protect their siblings before
sending them to school.” in the form of violence and combativeness.

Teachers told that these students play with each other at break times, they do not
obey rules, they try to break the rules, and the problems about adaptation and tendency to
violence gets more serious as the grade level rises.

Immigrant Parents’ Indifference

Another problem faced by teachers having immigrant students in their class is
parents” indifference, which is the third sub-theme. Seven of the ten teachers stated that the
parents were indifferent and that they could not establish a communication with these
parents.

“One of the most frequent problems 1 face is parents’ indifference. Especially, the
problem of absence is too severe. ... When those students don’t come to school, I call
the parents, but I can’t get in touch with them most of the time. If I can, then, they
just make an excuse and say that their kid will probably come tomorrow. The
parents do not care about the students’ homework at home, they do not contribute to
the homework or other activities at all, the children are not encouraged, they don’t
come to parents-teacher meeting, they do not participate in ceremonies. They are
always reluctant to join activities that involve parents at school.”

As is seen in teachers’ expressions, immigrant parents do not tend to cooperate
with the school. Teacher Yasemin, who is teaching at the second-grade level, states that

parents’ indifference might result from the fact that these parents do not know the
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Turkish language with these words: “These families do not communicate with us at all, they
do not come to school to talk about their children. The other parents would stay at school all day if
we allowed them to do so. However, I have immigrant students with whose parents I haven’t met
yet. We already cannot communicate even if they come to school. Perhaps, that’s already the
reason why they don’t come to school...” Moreover, the participant teachers expressed that
school counselling service held meetings and seminars for immigrant students at a
school and none of the immigrant families participated in these meetings and seminars.
“This year, we have been given seminars on how to communicate with parents
within the scope of parent-teacher cooperation. I accept that it was specially designed
for immigrant families. But we also talked about immigrant families during these
seminars. Even if I try to use some of the methods I have learnt here, language
barrier comes first.” (Teacher Cansu).

It has been identified at the end of the interviews that communication problems
that teachers face in the education of foreign students lead to other problems. For
example, it is impossible to ensure parent-school cooperation, teachers have difficulty in
getting students’ and parents’ personal information, teachers cannot tell the problems
about students to parents, and so students cannot be included in the education process
properly.

Teachers” Deficiencies in Immigrant Education

The participant teachers underlined the fact that they didn’t receive any course on the
education of immigrant students or teaching in a multi-cultural class during their
undergraduate studies, or they didn’t receive any in-service training after they started
teaching. Teacher Begiim, who had received a training on Syrian students within the
framework of inclusive education, emphasized that the training she had received on the
topic was not applicable in class with these words: “It didn’t contribute much, because the
knowledge that is given at trainings and real life are two different things. ... The given training was
not effective. I already didn’t use any of the information I learnt at the trainings.”

On the other hand, Teacher Nilay points at her deficiency about educating immigrant
students with these words: “I received education on teaching language to those whose mother
tongue is Turkish all throughout my undergraduate studies. I have no idea about teaching how to read

and write to a foreign student. ... We give education to these students based on spontaneity. ...”
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The interviews with the participant teachers have revealed that teachers lack
information and experience about the approach they should adopt considering the
psychological states of these students besides their deficiencies in academic terms.

“I don’t know how to approach to a student who has had a trauma during the
migration. Even though sending such students to school counselling service is an
option, the school counsellor has not received education on the topic as well. We are
in a dead-end. I can’t help the student. Our classes are too crowded. There are 30-40
students... I already spend half of the lesson time on dealing with the discipline
problems. And now the other issues on top of that. I am totally perplexed. We don’t
know their inner life, we have difficulty in communicating with them. I feel
insufficient about this. And this makes me feel that 1 am a bad teacher. Other

teachers also complain about the same problem.” (Teacher Nilay)

At the end of the interviews, it is striking to see that teachers lack education on
teaching how to read and write Turkish to foreign students. It is clear that teachers have
a serious deficiency on the topic from the expressions that teachers cannot meet the
needs of the students or students cannot get efficiency from the lessons.

The Second Main Theme: Teachers” Solutions for the Problems Faced in the Education of

Immigrant Students and Some Suggestions

Under the main theme of teachers’ solutions for the problems faced in the education

of immigrant students and some suggestions, there are four sub-themes, which can be

listed as visits to parents, activities to overcome the language barrier, changes in the

yearly plan and having in-service training.

Visits to Parents

The interviews with the participants revealed that eight of the ten participant teachers
visited the families of immigrant students in order to deal with the problem faced in the
education of immigrant students. According to the gathered data, it is clear that immigrant
students and their families have communication problems and teachers need to establish a
healthy communication with these students and families in order to solve this problem.

“When I was unable to get replies to my notes, I got help from a friend of mine to
send these families some notes in Arabic. Then, they started to send me notes in
Arabic and thus we could establish a communication. They welcomed me
wholeheartedly when 1 visited them afterwards. My student’s mother wanted

him/her to go on his/her education too much and she always asked for help from me
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about that. ... Of course, we carried out these visits with an interpreter. I told her
that we together needed to tackle with this issue. They observed a decrease in the
discipline problems of this student from that day on. I think, the family also felt
valuable in that way. ...” (Teacher Elif)

Within the framework of visits to parents, the participant students mentioned a
project called “My Guest, My Teacher” conducted by Istanbul Provincial Directorate of
National Education. Within the scope of this project, the teachers aimed at increasing the
academic success of students by means of paying visits to all the students” houses one by
one and observing them in their houses. However, according to Teacher Enes, the
teachers were reluctant to visit families and the rate of participation in the project was
low.

“I decided to pay a visit to these families. I went to immigrant students’ houses
together with one of the mothers who helps me with class. We really achieved to
establish communication with some of them. In fact, I realized through these visits
that they did not come to school because they were shy away from coming to school.”
(Teacher Nesrin)

The participant teachers stated that they could understand via the family visits the
reason why immigrant families were unable to cooperate with schools. They also underlined
the fact that immigrant students’ behavioural problems rather than academic troubles
decreased to a great extent at the end of the family visits.

Activities to Overcome the Language Barrier of Immigrant Students

Seven of the ten participant teachers stated that they arranged extra language
activities as a solution for the language problems of immigrant students.

“Although I am teaching at second-grade level now, some of my immigrant students
could not learn to read and write in Turkish, and they are about 7 or 8 students in
total. To solve this problem, I decided to teach them how to read and write by
starting the process from the beginning. Every day, I assigned the other students to
write or paint during the last lessons, and we started the language activities on the
other side. I observed that they improved in this way. If they do not improve enough
in this way, 1 will demand extra education for them.” (Teacher Yasemin).

Teacher Elif told that all the teachers who were teaching at second-grade level at
school decided to carry out a joint project for those students who could not read or write.

These students were 20 in total. The teachers, in turn, came to school two hours earlier
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before the classes started and gave education to these students voluntarily. They
emphasized that ten students learnt to read and write via these extra courses and they
went on the courses with others.

Teacher Cansu, who was teaching at third-grade level, said; “There are extra
courses on Maths and Turkish under the name of training programme at primary education at
third and fourth grade. I decided to give education at these courses and started to give education
to those students who do not know how to read and write. I also try to make the process faster by
means of including my students that do not know how to read and write in the course.” When
the participant teachers’ opinions are considered, most of the teachers stated that they
carried out extra courses on how to read and write for immigrant students in order to
overcome the language barrier in the education of immigrant students.

Changes in the Yearly Plan

One of the solutions suggested by the participant teachers regarding the problems
faced in the education of immigrant students is about the changes in the yearly plans. Six of
the ten participant teachers stated that they made some changes in the yearly plan. The
yearly plans in the Turkish educational system are flexible, which means that teachers can
make some changes in the yearly plan and take some topics at an earlier or later date
considering the needs of their class and region. In general, the teachers spare more time for
the topics about how to read and write.

“I assign the immigrant students to use different resource books in class whereas |
g0 on with the normal plan with other students. I include more visual aids. If I have
a student who is really bad at it, I send him/her to first-grade level class
temporarily.” (Teacher Begiim)

There is no Individualized Curriculum designed for immigrant students or any other
individual programme designed to meet the individual needs of students after identifying
their level. The teachers stated that they amended their programme “covertly” in accordance
with the needs of their students as there is no inclusive programme provided by the state. “At
first, I didn’t do music, art and P.E. classes at all. I gave importance to reading and writing Turkish.”
(Teacher Nilay) Moreover, the teachers said that they spent much time on rhythmic counting

and four operations in Maths while they “stole” time from music and P.E. classes.
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Receiving In-Service Training on the Education of Immigrants

Another solution suggested by the participant teachers is receiving in-service training
on the education of immigrants. Five of the ten participant teachers stated that they had
received training on the education of the immigrant students.

“I did some research when I saw that none of the methods I used were effective, and |
demanded an in-service training. Normally, I didn’t use to participate in the in-
service trainings, but this time, I voluntarily decided to join this training. And the
training really enlightened me on the topic.” (Teacher Selin)

The teachers underlined that the immigrant students were accepted to Turkey
without any previous planning and that they were not competent enough to give education
in a multi-cultural class. They told that they were trying to take the advantage of in-service
trainings on the education of immigrant students provided by the Ministry of National
Education or other private institutions.

“I am trying to encourage students to do group work in order to cure students’
problem of adaptation. However, it is not effective. 1 send these students to school
counsellor, but s/he doesn’t have much to do as s/he doesn’t know how to approach
these students, I mean, as s/he does not have any education on the topic. I have
received a training on trauma as I thought that it would be enough to have some
knowledge about some psychological approaches rather than their academic success,
and 1 really realized some false facts about how to approach immigrant students.”
(Teacher Hakan)

As is clear, participant teachers try getting in-service training in order to solve the
problems about immigrant students resulting from their academic state and bad
psychological conditions, and they are volunteer to participate in such trainings.

Discussion and Conclusion

This study aims at revealing the problems faced by the teachers in the education of
immigrant students and some possible solutions suggested by teachers by means of
conducting interviews with teachers who have immigrant students in their classes. Two
main themes that were determined before the study were taken as the basis in the study and
sub-themes related to these two main themes were formulated accordingly. The migration
wave coming from Syria since 2011 have affected education to a great extent. Nearly 340

thousand immigrant babies are born every year in Turkey, which allows immigrants coming
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from various countries such as Iraq, Afghanistan, African countries and Turkic Republics.
These immigrant children receive education with equal rights and conditions as their peers
living in Turkey (MEB, 2014 Regulations).

At the end of the data analysis, it was clear that the participant teachers expressed the
language barrier as the first problem they faced in the education of the immigrant students.
It is understood that those students who are included in the education system without
learning the Turkish language in advance lead to serious problems at first-grade level as well
as other levels. It is identified in this study that the main reason why foreign students have
problems in the educational process is that they get into the system without knowing the
Turkish language. Seker and Sirkeci (2015) carried out a study in which they found out that
immigrant students had difficulty in using the Turkish language because they were not
provided with a special educational programme designed for them. Language problems is
the primary trouble in the education of immigrant students which is a big hindrance in front
of their academic success. Li and Grineva (2017) also carried out a study with immigrant
students and their teachers, and they found out that immigrant students had difficulty in
social and academic adaptation because of emotional troubles, identity clash, language
barrier, lesson topics, school rules and discipline, interaction between teacher, students and
peers. Eren (2019) conducted a research on the educational troubles of immigrant students
and found out that language barrier for both immigrant students and their parents are the
main reason of the problems faced in the education of immigrant students. According to
another study carried out by Galloway and Jankins (2005), in parallel with the findings of
this study, the biggest problem of the foreign students in California and Texas is language
barrier and adaptation problems accompanied with it.

Another problem faced in the education of the immigrant students is peer conformity
and tendency to violence. It has been identified in this study that the immigrant students and
their parents have difficulty in adapting to a new culture as these students are included in
the Turkish educational system to receive the same education with their Turkish peers in
classes although they do not know the Turkish language. Immigrant students need to receive
a supportive education on many issues as they have to adapt to a new culture after coming
from difficult conditions. Eres (2016) emphasizes that immigrant students have problems
with their friends in terms of social relations while Polat (2012) states that immigrant

students have problems in various areas such as adaptation, ill-communication between
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school and families and counselling. Zaleska and Copf (2016) has carried out a study and
concluded that the disintegration and disjointedness between families and schools make it
more difficult for children to adapt (as cited in Aydogdu, 2019). Kasdemir (2010) found out
that students’ education is impaired and discipline problems arise because of communication
problems. Fandrem and Strohmeier (2009) found out that immigrant male students’ level of
proactive aggression is high whereas Giingor (2015) found out that foreign students display
behaviours that are accepted to be a breach of discipline.

As is seen, the problems faced by the teachers in the education of immigrant students
are the problems with obeying the school and class rules, aggressive behaviours and
tendency to violence, cases that affect the discipline in class and at school negatively. During
this adaptation and orientation process, immigrant students need developmental support as
well as psycho-social support in order to overcome the traumatic experiences and adapt to
the life in the country they have just arrived (Almqvist & Broberg, 1999).

It has been determined that there is another problem experienced by teachers with
immigrant students in their classrooms and parental apathy that comes across as the third
sub-theme. Mace, Mulheron, Jones and Cherian (2014) found that economic problems and
language barriers were the reasons parents were indifferent to school. The problems that
administrators have with parents are mostly problems caused by parents' long working
periods, due to financial difficulties, students are not adequately cared for, some parents
cannot support children because they are illiterate, so attendance at parent meetings is low
(Sonmez, 2018; Zengin, Atas-Akdemir, 2020). Kultas, (2016) has produced similar results in
its research. Accordingly; Financial problems are one of the most common problems
experienced by Syrian students. According to the data obtained, it is seen that the problem of
housing and nutrition experienced by Syrian families in the basic sense is reflected in the
education of the children. Almost all families are experiencing financial problems and are
unable to meet children's educational needs, school tools and equipment due to these
problems.

Another problem faced by the teachers having immigrant students in their class is
that they haven’t received any training on this issue before. The teachers stated that they did
not have a course on the education of immigrant students or teaching in a multi-cultural
class during their undergraduate study, or they weren’t provided with an in-service training

on the issue after they started to teach at schools. Erdem (2017) carried out a study which
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aimed at examining the educational problems of primary school teachers having immigrant
students in their class, and found out that the teachers needed professional training on
teaching the immigrant students. MacNevin (2012) carried out a study which aimed at
examining the educational process with students all of whom were once a refugee, and
found out that the teachers needed professional development and in-service training on
teaching students with a traumatic past and teaching in a multi-cultural class. Polat (2019)
carried out a study to gather primary school teachers” opinions on the process of teaching
how to read and write to foreign students and found out that the pre-service and in-service
training given to the teachers on teaching immigrant students is insufficient. Imamoglu and
Caliskan (2017) conducted a study in which they emphasized that the teachers are left alone
with their own skills and knowledge without receiving an effective training on the topic
beforehand. It is seen that teacher training programs and in-service trainings in Turkey lack
issues such as immigration and education of immigrants. The participant teachers stated that
they started to visit the immigrant families in order to solve the problems faced in the
education of the immigrant students. Coplii (2019) emphasizes that it is necessary to increase
healthy communication with families, visit them at their homes, include them in social
activities in order to achieve academic success of immigrant students. Saritas et. al. (2016)
carried out a study on the problems about the foreign students at primary schools, and they
concluded that teachers tried to establish a communication on the basis of words with the
immigrant families via taking the advantage of the other students or families who had come
to Turkey before and know how to read and write Turkish as a translator or by using Google
Translate. It is clear in this study that the participant teachers tried different channels to
communicate with families. The teachers who visited these students at their homes one by
one and took care of them and talk to them personally really got fruitful results. Visit to
families might really be helpful to increase the academic success of immigrant students and
minimize the adaptation problems. In this way, immigrant families can contribute to the
educational process more and they can be more effective in implementations designed for
their children.

The participant teachers stated that they were arranging extra language activities to
overcome the language barrier which is a big problem in the education of the immigrant
students. Considering the fact that these students will probably not go back to their countries

in the near future and stay here for a long time, their integration to education system should
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start with language education. Coplii (2019) emphasizes that immigrant students should be

provided with extra programs and trainings in order to help them reach their peers’
academic level in class. Saritas et. al. (2016) found out that primary school teachers try
carrying out extra lessons in order to solve these problems that they face in the educational
process. Sarikaya (2014) underlines that in Belgium, extra courses or counselling and teacher
support programs are implemented to help students’ adaptation to school and lessons at
schools where there are mostly immigrant students. Bulut, Kanat Soysal and Giilgigek (2018)
conducted a study in which they emphasized that the curriculum designed for Syrian
students should include a special program. There were Iraqi, Afghan and Pakistani students
in Turkey before the migration wave from Syria began. The Syrian children were given
education at Temporary Education Centres as they were thought to go back to their
countries. Then, as they stayed longer, they were integrated into normal schools via the
method of inclusive education. During this integration process, it is important to render an
inter-cultural education, to help the children gain some values belonging to their own
culture and support the children to overcome the cultural gap between school and home
(Seving, 1999).

Another solution suggested by the participant teachers for the problems they face in
the education of the immigrant students is making changes in the yearly plans. Including
peers and parents in the process of dealing with topics such as empathy, peer relations,
cultural adaptation and getting to know the environment in the curriculum designed for the
immigrant students will make the curriculum more effective (Glimiisten, 2017). Coplii (2019)
underlined that methods to prepare adaptation and orientation programs should be used.
The teacher should consider students” skills, their level of English and their needs in other
areas while they are developing a curriculum or implementing it in class. Another solution
suggested by the participant teachers for the problems they face in the education of the
immigrant students is receiving in-service training on the issue. It can be said that teacher
training should include training on the education of the immigrant students in order to help
the teachers meet the new needs. Aydin (2017) carried out a study to examine the problems
that primary school teachers come across in teaching how to read and write, and the role of
in-service training in overcoming these problems. At the end of the study carried out by
Aydin (2017), it was found out that the teachers who had received an in-service training on

the issue had a higher score in the test done within the framework of the study. According to
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Ergene (2016), teachers not only give education to students or teach them some skills and
knowledge but also create proper conditions to help them develop psychically and
psychologically. Teachers can serve this function only by getting the necessary expertise on
the issue.

It is possible according to this study to list the possible solutions suggested by the
teachers who have immigrant students in their class for the problems they have about these
students as below:

- Conducting a prep class for those students who have problems with the language
and academic success.

- Giving a comprehensive in-service training to primary school teachers and school
counsellors at state schools on the education of immigrants in order to help those
students adapt to their schools.

- Giving Turkish language education on a language level base rather than using a class
basis.

- Developing rehabilitation programmes for those students having a high level of
trauma.

- Developing consistent and comprehensive policies on the education of immigrants in
Turkey.

- Including not only academics but also experts who are experienced in the field work
as well as paediatricians in the in-service training programmes designed for teachers
who give education to immigrant teachers.

- Including courses on education of immigrants and teaching in multi-cultural classes
in the teacher training program at universities.
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In this case study, it is aimed to define and explain the perceptions and
teaching activities of primary school teachers about mathematical
estimation skill. For this purpose, three primary school teachers
working in a public school were included in this study. Convenient and
criterion sampling methods, which are purposeful sampling methods,
were used to determine the participants. The data was obtained by
using the observation, interview and document review methods
together. Within the scope of these methods, semi-structured
observation and interview forms prepared by using the literature,
expert opinion and pilot data were used in this research. The data were
analyzed using a qualitative data analysis program. As a result of the
study, it has been concluded that the teachers attach importance to
mathematical estimation skill, however, they have defective
perceptions and practices regarding the meaning and teaching of this
skill.
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Bu durum calismasinda, sinif dgretmenlerinin matematiksel tahmin
becerisine iligkin algilarinin ve bu beceriyi matematik derslerinde
isleyis siireglerinin tanimlanmasi ve agiklanmasi amaglanmistir. Bu
amagla, bu arastirmaya, bir devlet okulunda gorev yapmakta olan iig
smif dgretmeni dahil edilmistir. Katilimcilarin belirlenmesinde amacl
ornekleme yontemlerinden, uygun ve dlgiit 6rnekleme yontemlerinden
yararlanilmigtir. Veriler, gozlem, goriisme ve dokiiman inceleme
yontemlerinin birlikte kullanilmasiyla elde edilmistir. Bu yontemler
kapsaminda bu arastirmada, ilgili alan yazin, uzman goriisii ve pilot
uygulama verilerinden hareketle hazirlanmis olan yar1 yapilandirilmis
gozlem ve goriisme formlar: kullanilmigtir. Veriler, bir nitel veri analiz
programindan yararlanilarak analiz edilmistir. Arastirma sonucunda
Ogretmenlerin, matematiksel tahmin becerisine Onem atfettikleri,
bununla birlikte, bu becerinin anlamina ve 6gretimine iliskin kusurlu
algilara ve uygulamalara sahip olduklari sonuglarina ulagilmistir.
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Introduction

Estimation is a basic, vital skill that is used frequently (Bright, 1976). Research shows
that estimation skill has an important place in daily life, business and education life (Bright,
1976; Crites, 1993; Sowder, 1989). For this reason, it is seen that this basic skill is included in
education programs and international assessment exams. In our country, it is seen that there
are acquisitions related to estimation skill in the mathematics curriculums since 1968 (Bulut,
Yavuz & Boz-Yaman, 2017). However, the studies and the results of the international exams
(e.g. TIMMS and PISA) indicate that this critical skill is not adequately acquired by Turkish
students (Aslan, 2011; Boz & Bulut, 2012, 2017; Er, 2014; Hogan & Brezinski, 2003). One of the
major reasons for this negative result may be the ineffective teaching practices and negative
beliefs of teachers in their classes regarding estimation skill.

One of the most important reasons for this negative results may be teachers'
instructional inadequacies and negative beliefs about estimation skill. When we examined
the related literature, we found that there are quite a limited number of studies (Aslan, 2011;
Boz & Bulut, 2012; Er, 2014) addressing Turkish teachers' perceptions and practices towards
teaching estimation skills. So, in this study we aimed to define the perceptions and teaching
processes of Turkish primary school teachers with regard to mathematical estimation skill in
detail. This study provides important results on how the mathematical estimation skill is
taught in primary school mathematics lessons. In this sense, this study is expected to
contribute to the literature on the teaching of mathematical estimation. In addition, these
results are expected to contribute to the planning of the curriculum and professional
development studies that will contribute to the more effective teaching of mathematical

estimation skill in our math classes.
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Method

In this study, case study, one of the qualitative research patterns, was adopted. Three
primary school teachers were included who working in a public school of one of Turkey's
medium-sized cities to this study. Convenient and criterion sampling methods, which are
purposeful sampling methods, were used to determine the participants. The data of the
research was obtained by using the observation, interview and document review methods
together. Within the scope of these methods, semi-structured observation and interview
forms prepared from the relevant literature, expert opinion and pilot application data were
used in this research. A total of 16 audio recordings (approximately 450 minutes) obtained
from the interviews and a total of 12 video recordings (480 minutes) obtained from the lesson
observations were analyzed using a qualitative data analysis program. During the analysis
process, two coding keys (Encoding Key I, Encoding Key II) prepared by benefiting from the
relevant literature (e.g. Bright, 1976; Lang, 1999; Micklo, 1999; Thompson, 1979) and expert

opinions were used.

Results, Discussion and Conclusion

As a result of this study, it was concluded that the participant primary school
teachers attach importance to mathematical estimation skill. However, it was observed that
they had a series of defective perceptions and teaching practices regarding this skill. For
example, the participants define the prediction as an objective phenomenon that does not
differ much from person to person. Participants regard mathematical estimation as a simple
and fun subject in terms of teaching. They assess themselves successful in teaching
estimation. They highlighted teacher-centered teaching methods in teaching estimation.

As a matter of fact, classroom observations show that the participating primary
school teachers perform teaching activities (demonstration-making, lectures, question-
answer etc.) compatible with these perceptions in the mathematics lessons. Participating
classroom teachers performed fairly superficial activities in a very limited time period (about
10 minutes) to teach mathematical estimation in the observed lessons. In these activities, they
were interested only in the responses produced by the students, and ignored the thinking
processes (reasoning, strategy use, problem solving, association, creativity, critical gaze, etc.).
One of the striking observations of this study was that none of the participating classroom

teachers asked any of their students to explain how they made estimation in all the activities
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observed, and that they did not establish any interaction environment between the students
in these activities.

These results indicate that the participating primary school teachers have a lack of
knowledge and experience for teaching mathematical estimation skill. In order to overcome
these deficiencies, professional development studies to be organized by academicians who
are experts in the field of mathematics teaching are needed. In addition, the teaching
competencies of prospective teachers regarding this skill can be improved by increasing the

variety and duration of mathematics teaching lessons of primary school teacher programs.
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Giris

Matematiksel tahmin becerisi, bireylerin, bir matematiksel islemin ya da olglimiin
sonucu hakkinda, herhangi bir arac¢-gere¢ (kagit-kalem, hesap makinesi, metre vb.)
kullanmadan, sadece zihinsel becerilerine ve sezgilerine dayanarak, hizli ve mantikl fikirler
iiretebilme kapasitesi olarak tanimlanmaktadir (Lang, 1999; Micklo, 1999). Reys ve Yang'a
(1998) gore bu beceri giinliik yasam matematiginin %80'ninde kullanilmaktadir. Dolayisiyla
bu beceriyi etkili kullanmak bireylere giinliik yasantilarinda dnemli avantajlar sunar. Strateji
gelistirme, sorgulama ve elestirel diisiinme becerilerinin gelisimine katki sunan tahmin
becerisi, boylece bireylerin giinliik yasam problemlerine, daha kisa zamanda, daha mantiklx
¢oziimler tiretebilmelerine katki saglar (Bright, 1976; Joram vd., 2005).

Bununla birlikte, etkili tahmin becerisine sahip olmak, okul matematigindeki basariya
da olumlu etki eder (Aytekin & Toluk-Ucar, 2014; National Council of Teachers of
Mathematics [NCTM], 2000; Pilten & Yener, 2009). Tahmin becerisi, Ogrencileri,
matematiksel diisiinmeye tesvik eder. Boylece Ogrencilerin, matematigi, kurallar ve
formiiller derlemesi olarak degil, bir diisiinme bigimi olarak algilamalarina katki saglar
(NCTM, 2000). Bununla birlikte, tahmin, matematigi, 6zellikle kiigiik yastaki ¢ocuklar igin
daha eglenceli kilar. Boylece matematige karsi olumlu tutumlar (ilgi, O6zgiliven vb.)
gelistirmelerine katki saglar (Aytekin & Toluk-Ugar, 2014; Joram vd., 2005; Lang, 1999).
Nitekim gerek yurt i¢cinde (Boz & Bulut, 2012; Kose, 2013; Pilten & Yener, 2009), gerekse yurt
disinda (6rnegin, Dowker, 1997; Levine, 1982) yapilan pek ¢ok arastirma, Ogrencilerin,
tahmin becerileri ile matematik basarilar1 arasinda pozitif bir iliski oldugunu ortaya
koymaktadir. Bu oneminden dolay:r tahmin becerisi, diinya genelinde son yillarda
gerceklestirilmekte olan matematik egitimi reform girisimlerinin (National Board for
Professional Teaching Standards, 2013; NCTM, 2000) 6nemli bilesenlerinden biri haline
dontismiistiir. Bu doniisiim, ililkemizde son 15 yillik siiregte uygulamaya gegen yeni
matematik Ogretim programlarina da yansimistir. Bu programlarda tahmin becerisinin,
ogrencilerin akil yiiriitme, problem ¢ozme ve iligskilendirme gibi temel matematiksel
becerileri kazanmalari igin gerekli oldugu vurgulanmistir.

llgili alan yazin incelendiginde matematiksel tahminin farkli bagliklar altinda ele
alindig1 ve buna yonelik farkli siniflandirmalar yapildig1 goriilmektedir. En ¢ok karsilasilan
siniflandirmada matematiksel tahmin, (i) islemsel, (ii) dl¢iimsel ve (iii) yigin tahmini olmak

tizere li¢ baslik altinda ele alinmaktadir (Hogan & Brezinski, 2003; O'Daffer, 1979; Siegel vd.,
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1982; Sowder, 1989). i§lemsel tahmin, aritmetik problemleri; 6l¢limsel tahmin, nesnelerin
oOlctilebilir 6zellikleri (uzunluk, agirlik, hacim, alan vd.); y1gin tahmini ise belirli bir alandaki
obje sayis1 hakkinda, gesitli tahmin stratejilerini (yuvarlama, zihinsel boliimleme, birim
tekrari, referans noktasi kullanma vd.) etkin kullanarak mantikli sonuglar tiretme siirecidir
(Dowker, 1997; Hogan & Brezinski, 2003; Joram vd., 2005; Van de Walle vd., 2013). Bu
siirecte yararlanilan stratejiler esnektir. Bir tahmin stratejisi, farkli tahmin durumlar1 igin
kullanulabilecegi gibi tek bir tahmin durumu icin fark: stratejilerden yararlanilabilir (Siegel
vd., 1982; Thompson, 1979).

Tiimiiyle zihinsel bir siire¢ olan tahmin siireci, dgrencilerin biligsel gelisiminden
etkilenir. Algisal kabiliyeti, diisiinme becerileri yeterli diizeyde olmayan 6grenciler, tahmin
siirecinde yanlis algilar ve stratejiler ortaya koyabilirler. Bu nedenle 6grencilerden tahmin
siirecinde belirli bir biligsel gelismislik diizeyinde olmalar1 beklenir (Hogan & Brezinski,
2003). Bununla birlikte, tahmin ogretim siirecinde Ogretmenlere de Onemli gorevler
diismektedir. Oncelikle gretmenlerin tahmin becerisinin éneminin farkinda olmalari gerekir
(Kasmer & Kim, 2012). Siniflarinda, 6grencilerin, farkli tahmin durumlarinda (islem, 6lgiim
ve y1gm) hangi stratejileri, nasil etkili kullanabileceklerini kesfedecekleri, 6grenci merkezli
ogrenme ortamlar:1 olusturabilmelidirler. Bu ortamlarda ogrenciler, karsilastiklar1 agik uglu
tahmin sorular1 igin farkli stratejiler iiretebilir ve tiiretmis olduklari stratejiler iizerinde
tartisarak tahmin becerilerini gelistirebilirler (Joram vd., 2005; Kiikey, Aslaner & Tutak, 2019;
Micklo, 1999).

llgili alan yazin incelendiginde, iilkemizdeki dgretmenlerin tahmin becerisine yonelik
algilarini ve 6gretim stireglerini ele alan arastirmalarin (Aslan, 2011; Boz & Bulut, 2012; Er,
2014) oldukga smirli sayida oldugu goriilmektedir. Bu arastirmalarda ortaokul matematik
Ogretmenlerinin (Boz & Bulut, 2012; Er, 2014) ve smif 6gretmenlerinin (Aslan, 2011) tahmin
becerisine iligkin goriisleri anket ve goriisme yontemleriyle incelenmistir. Bu arastirmalar,
tilkemizdeki ortaokul matematik Ogretmenlerinin ve smf Ogretmenlerinin tahmin
becerisinin Onemine ve farkli tahmin tiirlerine ve stratejilerine iliskin farkindaliklarinin
diisiik olduguna isaret etmektedir. Ozcan (2015) tarafindan yapilan arastirma da sif ve
ortaokul matematik 6gretmen adaylarinin benzer durumda olduklarina isaret etmektedir.

Bu goriis odakli bulgular, iilkemizde ilkokul ve ortaokul matematik derslerinde
gerceklestirilen tahmin Ogretim etkinliklerinin detayli bir sekilde incelenmesini gerekli

kilmaktadir. Bu baglamda bu arastirma, Tiirkiye'nin orta olgekli bir ilinin, bir devlet
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okulunda gorev yapan ii¢ sif Ogretmeninin, tahmin becerisine iliskin algilarinm1 ve bu
beceriyi Ogretirken smif iginde sergilemis olduklar1 6gretim uygulamalarini detayl bir
sekilde incelemek amacglamaktadir.

Bu arastirmada ortaya konulan gozlem odakli bulgular, tahmin becerisinin ilkokul
matematik derslerinde nasil ele alindigina dair 6nemli sonuglar sunmaktadir. Bu anlamda bu
arastirmanin tahmin 6gretimi ile ilgili alan yazina katki sunmas1 beklenmektedir. Ayrica, bu
sonuclarin, gerek matematik Ogretim programi, gerekse mesleki gelisim programi
gelistiricilerine 6nemli doniitler sunarak, onlarin tahmin becerisinin matematik
smiflarimizda daha etkili ele alinmasi saglayacak calismalar1 planlamalarina katki sunmasi

beklenmektedir.

Yontem

Arastirma Deseni

Bu arastirmada nitel arastirma desenlerinden durum c¢alismasi deseni
benimsenmistir. Genel olarak durum calismasi deseninde arastirmacilar, ¢oklu veri
kaynaklarindan (gozlem, goriisme, dokiiman) hareketle sinirlar1 belirgin bir ya da birkag
durumu baglam odakli tanimlamaya ve agiklamaya g¢alisirlar (Creswell, 2007; Merriam, 2009;
Patton, 2002). Bu kapsamda bu arastirmada ele alman durum, bir devlet okulunda gorev
yapmakta olan ii¢ tane tiglincii smif 6gretmenidir. Bu 6gretmenlerin matematiksel tahmin
becerisine ve bu becerinin Ogretimine iliskin algilar1 (6n yargilar, duygular vb.) ve bu
beceriyi Ogretirken smif igerisinde sergiledikleri o6gretim etkinlikleri tamimlanmis ve

aciklanmistir.
Arastirmamn Katilimcilar

Bu durum c¢alismasi, Tiirkiye'nin niifus bakimindan orta 6lgekli bir ilinin, merkez
ilgesindeki bir devlet okulunda gorev yapmakta olan ¢ smuf Ogretmeni ile
gerceklestirilmistir. Katilimcilarin belirlenmesinde amaglh 6rnekleme yontemlerinden uygun
ve Ol¢iit Ornekleme yontemleri birlikte kullanilmistir. Bu yontemler kapsaminda, ilk olarak,
aragstirmacilarin gorev yaptiklar: ilde ikamet eden ve arastirmacilar tarafindan taninan
uglincti sinif 6gretmenleriyle birer gortisme gergeklestirilmistir. Bu goriismeler neticesinde,
arastirmaya katilmaya goniilli olan ve arastirma siirecinde kendilerini rahat ifade

edebilecekleri diisliniilen {i¢ Ogretmen belirlenerek arastirmanin katiima grubu
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olusturulmustur. Arastirmada tiglincti siif Ogretmenlerinin tercih edilme sebebi, bu
arastirmada odaklanilan alan tahmini konusunun tigiincii sinifta isleniyor olmasidir.

Bu durum c¢alismasinda, katiimcilari, bir simif 6gretmeni olarak daha yakindan
tanimak ve gorev yaptiklari siif ve okul ortamlari hakkinda bilgi edinmek amaclariyla
katilimcilarla bireysel goriismeler gerceklestirilmistir. Bu 6n goriismelerden elde edilen
bilgilerden hareketle olusturulmus olan asagidaki tabloda (Tablo 1) ve agiklamalarda
katilimc1 grubu hakkinda o6zet bilgiler sunulmustur. Arastirmada, katilimcilarin gergek

isimleri yerine kod isimler kullanilmigtir.

Tablo 1. Katilimc1 6gretmenlere iliskin bilgiler

Isim Mesleki Kidem (Y1l) Okuldaki (53; ev Stirest Sinif Mevcudu
Fatma 25 7 34

Oykii 32 7 33

Yeliz 13 6 32

Tablo 1’den de goriildiigii iizere, katilmcilarin tiimii deneyimli sinif 6gretmenleridir
ve arastirmanin gerceklestirildigi okuldaki gorev siireleri birbirine yakindir. Arastirma
sirasinda gorev yaptiklar: smiflar benzer sinif mevcutlarina sahiptir. Yapilan goriismelerde
katilimcilarin tiimii, Ogrencilerinin sosyal ve ekonomik yonlerden avantajli ailelerden
geldigini belirtmistir. Bu veriler dogrultusunda katihimcilarin aragtirma sirasinda benzer
ozelliklere sahip siniflarda gorev yaptiklar1 sdylenebilir.

Yapilan ©n goriismelerde katilimcilar, basarili bir smif Ogretmeninin temel
ozelliklerinden bahsederken, etkili iletisim becerisine sahip olmay1 6n plana ¢ikarmislardir.
Matematik derslerindeki en 6nemli hedeflerini tanimlarken ise, ortak bir sekilde, matematigi
ogrencilere sevdirme hedefine vurgu yapmuslardir. Matematik derslerinde, matematiksel
kavramlar1 somutlagtirmak amaciyla gorsel sunuma ve materyal kullanimina onem
verdiklerini ifade etmislerdir. Bununla birlikte, yapilan goriismelerde ortaya koymus
olduklar1 ifadeler, katilimcilarin matematik derslerinde Ogretmen merkezli bir 6gretim
anlayist (0gretmenin konuyu anlatmasi ve sorulari agiklamasi) benimsediklerine isaret
etmektedir. Katiimcilar, matematikte Ogrencilerin basarili olmasmi saglayan en Onemli
unsurun matematik zekasi oldugu konusunda hemfikirdirler. U¢ katihimci da kendisini

matematik 6gretiminde basarili bulmaktadirlar.
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Veri Toplama Siireci

Arastirmanin verileri 2018-2019 egitim-0gretim yili bahar doneminde, gozlem,
goriisme ve dokiiman inceleme yontemlerinin birlikte kullanilmasiyla elde edilmistir. Bu
yontemler kapsaminda bu arastirmada yar1 yapilandirilmis gézlem ve gériigsme formlari (On
Gorlisme Formu, Gortisme Formu I ve Gortisme Formu II) kullanilmusgtir.

Veri toplama araclarinin gelistirilmesi stirecinde ilk olarak, ilgili alan yazindan
(Aslan, 2011; Boz-Yaman & Bulut, 2017; Boz & Bulut, 2012; Er, 2014; Lang, 1999; Micklo, 1999;
Thompson, 1979) hareketle taslak formlar olusturulmustur. Taslak formlar igin nitel
aragtirma ve matematik egitimi alanlarinda uzman olan iki akademisyenden goriis alinmig
ve gorlsleri dogrultusunda bu formlar diizenlenmistir. Son olarak katilimcilarin gorev
yaptig1 okuldan farkli bir devlet okulunda gorev yapan goniillii 2 smif ogretmeni ile pilot
uygulama gergeklestirilmistir. Pilot uygulamadan elde edilen veriler dogrultusunda formlar
diizenlenerek son halleri verilmistir. Asagidaki tabloda (Tablo 2) veri toplama araglarinin
kullanim amaglarina ve uygulama siirelerine iliskin bilgiler sunulmustur. Tablonun

devaminda, goriisme formlarinda yer verilen sorulardan 6rnekler sunulmustur.

Tablo 2. Veri toplama araglarina iligkin bilgiler

Veri Toplama Araci Stire Amag

Katilimcilari bir sinif 6gretmeni olarak yakindan

. t k

On Goriisme Formu 20 dk. anima . ..
Aragtirmacilar ile katiimcilar arasinda giiven ortami
olusturmak

Goriisme Formu I 40 dk. Kfltlll.lmCllaI.'H? ilkc.)kul matematigine iliskin
diistincelerini belirlemek

Gériisme Formu I1 10 dk. Kat1l1.m-c1l?1:1n r.nafem.afiks.el tE‘l.hI}‘liI’le Ve_ r1.1ate1.natikse1
tahminin 6gretimine iligkin diisiincelerini belirlemek

Gozlem Formu 4 ders saati Katilimcilarin tahmin 6gretim siireglerini tanimlamak

Gortisme formlarinda yer verilen sorulardan 6rnekler:

e Sinif 6gretmeni olmaya nasil karar verdiniz? (On Goriisme Formu - Soru 1)

¢ Mesleginizden memnun musunuz? (On Goriisme Formu - Soru 3)

e Matematik derslerinizi islerken en ¢ok onem verdiginiz sey nedir? (Gortisme
Formu I - Soru 4)

e Matematik 0gretimi agisindan kendinizi gii¢lii hissettiginiz bir yoniiniiz var mi1?

(Goriisme Formu I - Soru 5)

Journal of Computer and Education Research Year 2021 Volume 9 Issue 17 225-247

233



Bozkurt & Yavasca

e Basarili bir matematiksel tahmini nasil tanimlarsiniz? / Bir matematiksel tahmine
basarili diyebilmemiz igin, sizce bu tahmin ne gibi Ozelliklere sahip olmali?
(Gortisme Formu II - Soru 4)

e Tahmin 6gretiminin ilkokul 6grencileri i¢in gerekli olduguna inaniyor musunuz?
(Gortisme Formu II - Soru 5)

e Sizce tahmin, 6gretim agisindan nasil bir konu? Nigin? (Goriisme Formu II - Soru
6)

e Matematik derslerinizde tahmin 6gretirken ne hissediyorsunuz? (Goriisme Formu
II - Soru 7)

e Matematik derslerinizde tahmin konularmi islerken 6zellikle zorlandiginiz bir
durum var m1? (Gortisme Formu II - Soru 8)

Bu arastirmada dokiiman inceleme, yapilan gézlem ve goriismelerden elde edilen
verileri desteklemek amaciyla kullanilmigtir. Bu amagla katilimcr smif 6gretmenlerinin ve
ogrencilerin tahmin 6gretiminde kullanmis olduklar1 yazili dokiimanlar (ders plani, 6grenci
defteri, ¢calisma yapragi) ve somut materyaller toplanarak arastirmani veri setine dahil

edilmistir.

Verilerin Analizi

Analiz siirecinde ilk olarak, goriismelerden elde edilen toplam 16 adet ses kayd:
(yaklasik 450 dakika) ile ders gozlemlerinden elde edilen toplam 12 adet video kayd: (480
dakika) bir nitel veri analiz programi {izerinde ¢oziimlenmistir. Cozlimleme siirecinde
katilimcr ifadeleri miimkiin oldugunca birebir sekilde yaziya aktarilmis ve elde edilen
¢oziimlemelerin dogrulugu yeniden dinleneme yoOntemiyle kontrol edilmistir. Yaklasik
olarak 1 ay siiren ¢oziimleme siirecinin ardindan kodlama ¢alismalarina gegilmistir.

Kodlama siirecinde ilk olarak, her bir katilimcadan elde edilen ¢oziimlemeler ve
dokiimanlar (gozlem notlar1 ve fotograflar), analiz programi iizerinde detayl bir sekilde
incelenmis ve kodlanmistir. Ardindan ortaya ¢ikan ortak kodlar dikkate alinarak ayni okul
baglaminda ve benzer siniflarda gorev yapan {ii¢ smif Ogretmeninin alan tahmini
ogretiminde sergilemis olduklar1 paylasimli algilar1 ve uygulamalar: tanimlayan temalar
ortaya ¢ikarilmistir. Kodlama siirecinde, ilgili alan yazindan (6rnegin, Bright, 1976; Lang,
1999; Micklo, 1999; Thompson, 1979) ve uzman goriislerinden yararlanilarak hazirlanmig

olan kodlama anahtarlarindan (Kodlama Anahtar: I, Kodlama Anahtari II) yararlanilmstir.
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Kodlama Anahtar1 I'de katilimcr smif 6gretmenlerinin, matematiksel tahmin becerisinin
anlamma ve Onemine iliskin algilarin1 ve bu beceriye iliskin sahip olduklar1 duygular:
tanimlayan kodlara ve temalara yer verilmistir. Kodlama Anahtar1 II'de ise katihmcr simif
Ogretmenlerinin matematiksel tahmin becerisinin Ogretimine iliskin inanislarin1 ve
gozlemlenen matematik derslerinde bu beceriyi nasil ele aldiklarini1 tanimlayan kodlar ve
temalara yer almistir. Analiz siirecinde gelistirilmeye devam edilen kodlama anahtarlarinin
son hali asagidaki tablolarda (Tablo 3 ve 4) sunulmustur. Kodlama c¢alismalar1 yaklasik
olarak 1 aylik siirede tamamlanmustir. Veri toplama ve analiz siireclerinde, anlasiimayan
veya tereddiitte kalman durumlar igin katiimc dogrulamasi yontemine bagvurularak

gerekli diizeltmeler yapilmistir.

Tablo 3. Kodlama anahtari I (Tahmin becerisine iliskin algilar)

Temalar ve Kodlar Aciklamalar
Anem Katilimcilarin, matematiksel tahmin becerisinin 6nemine iligkin
algilari
Katilimcilarin matematiksel tahmin becerisine 6nem atfetmesi
Onemli e Akl yiirtitme becerisini gelistirmesi
e  Giinliik yagsami kolaylagtirmasi
Onemsiz Katilimcilarin matematiksel tahmin becerisine 6nem atfetmemesi
Katilimcilarin, basarili bir matematiksel tahmine yiiklemis olduklar:
Anlam
anlamlar
Katilimcilarin ilgili alan yazinla uyumlu olan tanimlamalar ortaya
koymasi
Olumlu . Zihins“el si{regleri. etkin kullanmay1 gerektirir
e  Stratejiler 6zneldir
e Sonuglar kesinlik icermez
e  Hizli sonug liretme 6nemlidir
Katilimailarin ilgili alan yazinla uyumsuz olan tamimlamalar ortaya
koymasi
e Zihinsel siiregleri etkin kullanmay1 gerektirmez
Olumsuz .. . .
e Stratejiler nesneldir (tektir)
e Sonuglar nesneldir (kesinlik)
e Hizli sonug iiretme 6nemli degildir
Duygu Katilimcilarin, matematiksel tahmin becerisine iligkin duygular:
Katilimcilarin, matematiksel tahmin becerisine iliskin olumlu
Olumlu duygula.r o.rtaya koymasi
o llgi duyma
o Ozgiiven
Katilimcilarin, matematiksel tahmin becerisine iliskin olumsuz
Olumsuz duygular ortaya koymasi

e Tlgi duymama
o Ozgiiven eksikligi
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Tablo 4. Kodlama anahtar1 II (Tahmin 6gretimine iligkin algilar ve uygulamalar)

Temalar ve Kodlar Aciklamalar

Onem Algisi Katilimcilarin, matematiksel tahmin konularinin énemine iligkin algilar

Katilimcilarin matematiksel tahmin konularina 6nem atfetmesi
e Ogrencilerin matematik 6grenme motivasyonunu artirmasi
e Ogrencilerin akil yiirtitme becerilerini gelistirmesi

Onemli . C)grencilerin iletisim becerilerini gelistirmesi
e Ogrencilerin iliskilendirme becerilerini gelistirmesi
e Ogrencilerin problem ¢6zme becerilerini gelistirmesi
- . Katilimcilarin matematiksel tahmin konularina 6nem atfetmemesi
Onemsiz
e  Ulusal sinavlarda yer almamasi
Katilimcilarin, matematiksel tahmin konularina yiiklemis olduklar: anlam
e Oyun
Anlam o Ogretimi basit bir konu
e Zevkli-eglenceli bir konu
o Ogretimi zor bir konu
Katilimcilarin, ilkokul 6grencilerinin tahminde basarili olmak igin sahip
olmalar1 gereken 6zelliklere iliskin algilar:
Ogrenci Ozellikleri * Tahmine ilgi duyma

e lyi bir dinleyici olma (6gretmeni iyi dinleme)
o lyi bir gdzlemci olma (6gretmeni iyi gdzlemleme)
e Belirli bir zeka diizeyine sahip olma

Katilimcilarin, gozlemlenen derslerde tahmin Ogretirken yararlandiklari

Ogretim Yontemi .
yontemler

Katilimcilarin, matematiksel tahmin becerisinin 6gretiminde Ogretmen
merkezli yontemlerden yararlanmas:

Ogretmen
& . e Diiz anlatim
merkezli .
e Gosterip yaptirma
e Soru-cevap
Katilimcilarin, matematiksel tahmin becerisinin 06gretiminde o6grenci
merkezli yontemlerden yararlanmasi
Ogrenci e Oyun
merkezli e Tartisma

e Yarisma
o Isbirlikci O0grenme

Katilimailarin, gozlemlenen matematiksel derslerinde yer verdikleri
tahmin stratejileri

e Birim tekran

e Zihinsel boliimleme

Tahmin Stratejisi
Kullanimi

e Olciit kullanma

Katilimcilarin, gozlemlenen matematiksel derslerinde tahmin 6gretimi icin

Stire Kullanim ayirdiklar: toplam siire

Inamilirlik, Nakledilebilirlik ve Tutarlik

Nitel bir arastirmanin inanilirligi, elde edilen sonuglarin gergege uygunlugunu;
nakledilebilirligi, benzer durumlara aktarilabilirligini; tutarlilifi ise tekrar edilebilirligini
ifade etmektedir (Creswell, 2007; Merriam, 2009). Bu arastirmanin inanilirligi, elde edilecek

sonuclarin katilimcr smif Ogretmenlerinin matematiksel tahmine iligkin algilarmi ve
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matematiksel tahmine iliskin smiflarinda sergilemis olduklar: 6gretim durumlarini gergekei
bir sekilde yansitabilmesi anlamina gelmektedir. Nakledilebilirligi ise sinif 6gretmenlerinin
bu arastirmada elde edilen sonuclardan kendilerine ¢ikarimlarda bulunabilmesini ifade
etmektedir. Tutarlilif1 ise bu arastirmanmn ayni katilmcr smif 6gretmenleri ile benzer
kosullarda tekrarlanmasi halinde elde edilecek sonuglarin bu arastirma sonuglariyla uyumlu
olmasini ifade etmektedir. Bu arastirmada, arastirmanin inanilirligini, nakledilebilirligini ve
tutarliligini artirmak amaciyla su stratejilere bagvurulmustur:

e Detayll betimleme: Aragtirmanin katiimcilar1 olan smif 6gretmenlerinin kisisel
ozellikleri ve gorev yaptiklar1 smiflarin ve okulun ozellikleri detayli bir sekilde
betimlenmistir. Bununla birlikte arastirmanin veri toplama ve analiz siiregleri detayl
bir sekilde tanimlanmistir. Bu detayli tanimlamalar, bulgularin nakledilebilirligine ve
tutarlili§ina katk: saglamustir.

e Katilma dogrulamasi: Veri toplama ve analiz siireclerinde anlagilmayan veya
tereddiitte kalman durumlar icin katilimclara damsilarak gerekli diizeltmeler
yapilmistir. Boylece arastirmacilarin katiimear ifadeleri hakkinda yanlis anlamalarmin
ve On yargilarinin oniine gecilmistir. Bu strateji, elde edilen bulgularm inanilirhi§ina
katki saglamigtir.

e Farkli veri toplama yontemleri kullanma: Bu arastirmada gozlem, goriisme ve
dokiiman inceleme yontemleri birlikte kullamilmistir. Boylece katilimer smif
ogretmenlerinden goriismeler sirasinda matematiksel tahmin becerisine iliskin ortaya
koymus olduklar1 sozlii ifadelerin gézlem ve dokiiman incelemesinden elde edilen
verilerle kontrol edilmesi ve detaylandirilmasi saglanmistir. Bu strateji arastirmanin
inanilirhigina ve tutarliigina katki saglamistir.

Etik

Bu arastirmada, katihimar sinif 6gretmenlerinin ve bu 6gretmenlerin smiflarinda yer
alan Ogrencilerin, arastirma sebebiyle maruz kalabilecekleri olasi olumsuzluklar: en aza
indirgemek amaciyla su tedbirler alinmistir:

e Aragtirmanin gerceklestirildigi ilin Milli Egitim Miidiirliigiine bagvuruda bulunarak
bu kurumun ilgili komisyonundan, MEB’e bagh okullarda arastirma yapabilmek icin
gerekli olan izin belgesi (15.10.2018 tarih ve 29425508-605.02-E19251154 sayil1 karar)

alinmistir.
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e Arastirmanin etik agidan uygunlugunun degerlendirilmesi i¢in Usak Universitesi
Etik Kurul Komisyonuna basvuru yapilarak gerekli onay belgesi (10.10.2018 tarih ve
89784354-050.99 sayil1 karar) alinmistir.

e Gergeklestirilen 6n gortismelerde katilimcr sinif 6gretmenleri, arastirmanin amaci ve
siireci hakkinda detayli bir sekilde bilgilendirilmistir. Ayrica arastirmadan sebepsiz
cekilme hakkma sahip olduklar1 oOzellikle vurgulanarak arastirmaya goniillii
katilimlar1 saglanmistir.

e Katimalarin gizlilik haklarini korumak amaciyla, arastirmanin tiim siireclerinde
gercek isimleri yerine takma isimler kullanilmis, gorev yaptiklar: okulun ve siniflarin

gizli kalmasina 6zellikle dikkat edilmistir.

Bulgular
Matematiksel Tahmin Becerisine Yonelik Algilar ve Duygular
Yapilan goriismelerde tiim katilimcr sinif 6gretmenleri, matematiksel tahmini, giinliik
yasantida ¢ok sik kullanilan, ©6nemli bir yasamsal beceri olarak tanimlamislardir.
Katilimcilara gore bu beceri, bireylerin akil yiirtitme becerilerini gelistirerek giinliik
yasantilarindaki sorunlar1 daha gercek¢i yorumlayabilmelerine ve bu sorunlara daha
mantikli ¢oziimler liretebilmelerine katki sunmaktadir:
Aragtirmac: ... Tahmin becerisinin 6nemli oldugunu diisiiniiyor musun?
Fatma: Evet. Bence énemli. Tahmin, ¢ok kiiciik yaslarda girmeli insan hayatina. Ciinkii ileride ¢ok
kullamlacak. Egitimin temelinde insanmin hayata hazirlanmas: yatmali ve bu hayata hazirlik
stirecinde birtakim sinavlardan geciliyor ve 6grendikleri bilgiler onlara giinliik hayatta yardimci
olabilmeli. Tahminde giinliik hayatta yardimci olabilecek konulardan bir tanesi...
Aragtirmaci: ... Tahmin becerisi sizce 6nemli mi?
Yeliz: Evet, kesinlikle. Cocuklar: yetigtirirken de burada aile cok énemli, sonra okulda da zaten
egitimini veriyoruz. Tahmin becerisine sahip olmak gerekir. Ciinkii hayatin her alaminda sayilarla,
sayisal ifadelerle ¢ok karsilasiyoruz. Bunun hayatimizi kolaylastiracak bir beceri oldugunu
diisiiniiyorum...
Katilimcilardan Fatma ve Oykii, giinliik yasantilarinda matematiksel tahminden sik
yararlandiklarini ve bu beceriyi kullanmaktan zevk aldiklarini ifade etmektedirler:
Arastirmact: Giinliik yasaminda tahmin yapar mism?
Fatma: Evet. Cok. Her yerde, her seyde, her alanda matematiksel tahmini cok yaparim. Aligverige
gitmeden dnce neye ne kadar harcayacagimi hesaplar, tahmin ederim. Tahminimi astim mi

agmadim mu diigiiniiriim. Bir isi yaparken ne kadar siirede bitirecegimi, ne kadar zamanimin
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kalacagini tahmin ederim. Ondan sonra kalabalik misafir geldiginde yaptigim yemegin yetip
yetmeyecegini tahmin ederim. Tahmin etmekten zevk alirim, giinliik olaylart matematige
dokmekten ozellikle zevk aliyorum. Yasam tarzi haline getirdim diyebilirim. ..

Aragtirmac: ... Giinliik hayatta matematiksel tahminler yapmay: sever misiniz?
Oykii: Severim. Bir ise baglamadan dnce olabilecekleri kestirip kararlar almaya calistrim. Tahmin
glinliik hayatta ¢ok sik kullandigim bir durum...

Bununla birlikte Yeliz, giinliik yasantisinda karsilastig1 islemsel durumlarda tahmin
becerisinden yararlandigini, bununla birlikte, karsilastig1 Ol¢iimsel durumlarda basarili
tahminler iiretmekte zorlandigini ifade etmektedir. Yeliz, Olglimsel tahminde kendini
yetersiz hissetmektedir:

Aragtirmact: ... Giinliik yasaminda tahmin yapmay: sever misin?

Yeliz: Cok net evet-hayir diye cevap veremesem de mesela akildan toplama ¢ikarma yapmay:
severim. Ama bir ortamda kag kisi var kestiremem. Bazilar1 daha net soyler uzaklik kag
kilometredir. Ben onlar1 ¢ok tahmin edemiyorum. Cok becerikli oldugumu diisiinmiiyorum ama
toplama ¢ikarma tahmini yaparim. ..

Yapilan goriismelerde katilimcr smif 6gretmenleri, basarili bir matematiksel tahmini
“gercek sonuca mimkiin oldugunca yakin deger {iiretme” olarak tanimlamislardir.
Katilimcilar, bir matematiksel tahmine basarili diyebilmek icin bu tahminin gercek sonuca
¢ok yakin, hatta birebir Ortiismesi gerektigine inanmaktadir. Tahminin, kisiden kisiye
degismeyen, nesnel bir olgu olduguna inanmaktadirlar:

Aragtirmact: ... Bagarili bir matematiksel tahmin nasil olmali?

Yeliz: Eger gercek sonuca ulasiyorsa bagarii bir tahmindir. Tahmini tutturabiliyorsan,
yaklasabiliyorsan bagsarili bir tahmindir. Kisiye goresi yoktur tahminin. Sonuca mutlaka yakin
olmasi gerekir. 500 kisiyse 300 kisi demek basarili bir tahmin degildir bence. ..

Arastirmaci: ...Bagarili bir matematiksel tahmin nasil olmali?

Fatma: Gergek sonuca en yakin tahmin edebiliyorsan basarilidir... Sonuca ¢ok yakin tahmin

yapabilmek bagarimin gostergesidir...

Matematiksel Tahmin Becerisinin Ogretimine Iliskin Algilar

Yapilan goriismelerde katilimcr smif 6gretmenleri, matematik derslerinde tahmin
konularim1 genellikle oyunla Ogrettiklerini ifade etmisler ve tahmin konularmi 6gretimsel
acgidan basit, dikkat gekici ve eglenceli olarak tanimlamislardir. Katiimer smif 6gretmenleri,

ogrencilerinin matematik derslerinde tahminle ugrasmaktan zevk aldiklarina inanmaktadir:
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Aragtirmaci: Matematik derslerinizde tahmin konularini islerken ne hissediyorsunuz?
Ovkii: ... Hos ve giizel bir ders olacagint diisiiniiyorum. Tahmin etme bilmece gibi geliyor bana.
Hem kalici oluyor. Yapti§imiz etkinlikleri cidden unutmuyorlar...
Yeliz: ...Dersi oyun yaparak 63reniyoruz... Swmifta oyunlastirdi§umz icin ilk basta komik
tahminlerde bulunuyorlar, egleniyorlar. Sonrasinda kiyaslamay: 6grenince zevk aliyorlar, ders
daha iyi ilerliyor, daha eglenceli yapwyorlar. Iste yuvarlamalarda, egleniyorlar, bir yeri,
arkadaginin kilosunu él¢mek cocuklarin da hosuna gidiyor...
Aragtirmacz: ...Ogrencileriniz tahminle ugrasmaktan zevk alyorlar mi?
Fatma: Evet alwyorlar. Ciinkii oyun esnasinda, oyun gibi verdigimiz icin aralarinda rekabet yaris
ta oluyor, en yakin tahmini kim yapmus diyerek. Yaris, rekabet de oluyor, zevkli oluyor...
Cocuklarm dikkati daha kolay cekiliyor... Tahmin, kolay bir konu, daha kolay hazirlaniliyor
derse...

Yapilan goriismelerde katilimer siuf 6gretmenleri, 6grencilerin matematiksel tahmin
konularinda basarili olabilmeleri icin belirli diizeyde matematiksel-mantiksal zekaya sahip
olmalari, iyi birer dinleyici ve gozlemci olmalar1 gerektigini ifade etmislerdir. Katiimcilara
gore ilkokul Ogrencileri derste oncelikle 0gretmenini dikkatli bir sekilde dinleyerek ve
izleyerek, ardindan da gorsel ve matematiksel diisiinme becerilerini etkin kullanarak basarili
tahminlerde bulunabilirler:

Aragtirmact: ... Bir ilkokul 6grencisinin tahmin konularinda basarili olabilmesi icin neler yapmast
gerekir?

Fatma: lyi bir gozlemci olmast lazim her seyden once. lyi dinlemesi lazim, sayilarla arasinin
barisik olmast lazim. Matematiksel zekd da burada igin igine giriyor. O zekd varsa eger iyi
gozlemleyip iyi dinleyerek tahmin sonuglarinda basarily oluyor bu tiir 63renciler...

Oykii: ...Her seyden énce iyi bir gozlemci olmast gerekir. Olaylar: birbirine baglamas: gerekir ve
olayla ilgili akil yiiriitmeyi yapabilmesi gerekir. Bunlar1 yapabildiginde tahminleri de giizel oluyor.
Gozlem iliski kurma, mantiksal iliski kurabildiginde ilk kez karsilassa bile bagarili oluyor.
Gozlemci olacak, her seyi gozleyebilecek. Olaylar: transfer edebilecek, olaylar: birbirine bagladiktan
sonra mantikly bir akil yiiriitmeyle tahminlerin igerisinde ¢ikabiliyor. ..

Katilimailar, smif 6gretmelerinin tahmin 6gretiminde yapmas: gerekenler ile ilgili
olarak ise giinlilk yasamdan oOrnekler sunmaya ve oyunla 6gretime vurgu yapmuslardir.
Katilimcilara gore sinif 6gretmenlerinin tahmin 6gretiminde basarili olabilmesi icin derste
mutlaka tahmin ile ilgili giinlitk yasam durumlarindan 6rnekler sunmasi ve tahmini bir

oyun baglami icerisinde ele almasi gerekmektedir:
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Aragtirmact: ...Peki, simif 63retmenleri 0grencilerine tahmin becerisini kazandirmak icin neler
yapmali?
Fatma: Giinliik hayatla iliskilendirerek ve oyunlastirarak dgretmeli. Cocuk tahmin ettiini
bilmeyecek, oyun oynuyorum diyecek. Oynarken gelistiriyor cocuklar. Bir de giinliik yasamdan
ornekler vererek, kendi hayatlarindan Ornekler vererek. Yani saati tahmin ederken, ¢izgi filmin
baslamasina tahminen kag dakika var veya sinemaya gidiyoruz, cocuklar film su saatte baslayacak,
su saatte bitecek, tahminen filmin siiresi ka¢ dakikadir...
Yeliz: ...Cocugun giinliik hayatina uyarlayabilecei bir konu. Mesela ben tahmini anlatirken
oradan bashyorum. Annemiz babamiz pazara ¢ikti§inda belli bir miktar parasi var, aligveris
yapryor ama hep toplarken 25 lira, 38 lira bunlar: yuvarlayarak su kadar harcadim der ve
anlatirken de bu sekilde anlatir. Giinliik hayatta daha ¢ok bagdastirdi m1 cocuklar ha evet
ogretmenim  yuvarlayarak yapiyoruz, annemizde yuvarlyor. Cocuklar giinliik hayatta
karsilaswyorlar, onun farkindaligini arttirmug oluyoruz derste...
Oykii: ...Mesela oyun oynatabilir, yarismal oyunlar oynatabilir. ..

Bu onerilere ek olarak katihmcilardan Yeliz, sinif 6gretmenlerinin tahmin ederken
nasil akil yiiriitilecegi konusunda Ogrencilerine model olmasma; Fatma ise smif
ogretmenlerinin bu beceriyi farkli matematik konularinda da yer vererek o6grencilerinin
tahmini aligkanlik haline getirmelerini saglamalarina vurgu yapmislardir:

Yeliz: ...Biraz 0gretmenin yonlendirmesi gerekiyor. Kiyaslamaya yonlendirmek gerekiyor. Derse
ilk bagladiginda birkac uzunluk olciisii verip bu kac santimetredir, metredir diye diisiinmelerini
sagliyoruz. Once tahminler sonra gercek sonuglar yaziyoruz ya o zaman kiyashyor benimki cok
fazla veya cok az fark var...

Fatma: ... Yani siirekli tahmin sorularini, konusu olmasa bile, sorarak beyni diisiinmeye
yonlendireceksin. Cocuk tahmini aliskanlik haline getirecegi icin tahmin konusunda bugiin
konumuz tahmin dediginde cocuk birikimlerini kullanarak derse adapte olur.

Matematiksel Tahmin Becerisi Ogretim Siireci

Bu durum ¢alismasinda katilimer sinif 6gretmenlerinin tahmin becerisini matematik
derslerinde nasil ele aldiklarini tanimlayabilmek amaciyla alan 6lgme konusunu isledikleri
dorder matematik dersi gozlemlenmistir. Gozlemlenen bu dorder ders saati siirecinde,
katilimc smif 6gretmenlerinin alan tahmininin 6gretimi i¢in harcadiklar: toplam siirelere ve
bu stirelerde gergeklestirdikleri etkinliklere iliskin bilgiler asagidaki tabloda (Tablo 5)

sunulmustur.
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Tablo 5. Katilimcilarin tahmin igin harcadiklari siire ve gerceklestirdikleri etkinlikler

Tahmin Ogretimi Icin

Katilima .. Etkinlik
Harcanan Siire
Fatma 11 dakika . ng;renc% sirasini ders kitabiyla kaplama
e Ogrenci sirasini beslenme kutusuyla kaplama
Oykii 10 dakika o s.l{nf panosunu A4 kagidiyla k‘aplama
e  Ogretmen masasini not defteriyle kaplama
o A4 kagidini geometrik sekillerle (iiggen, kare ve
Yeliz 12 dakika dikdortgen) kaplama

e  Geometrik sekilleri (kare ve dikdortgen) birim
karelerle kaplama

Tablo 5 incelendiginde katilimci sinif 6gretmenlerinin, {iclincli siuf 6grencileriyle
islemis olduklar1 dorder saatlik alan 6l¢gme derslerinde alan tahmini igin yaklasik onar
dakika siire ayirdiklar1 goriilmektedir. Bu siirelerde katihmci 0gretmenler, alan tahmini
Ogretimi icin ikiser etkinlik gerceklestirmislerdir.

Bu etkinlerde genel olarak katilimcilar, 6grencilerinden, siniflarinda var olan cesitli
nesnelerin (6grenci sirasi, sinif panosu, 6gretmen masasi vd.) alanlarini, yine siiflarinda var
olan c¢esitli nesneler (ders kitabi, beslenme kutusu, A4 kagidi vd.) cinsinden tahmin
etmelerini istemiglerdir. Ogrenciler, tahminlerini, yaklagik bir dakikalik siire boyunca sesli
olarak 6gretmenleriyle paylagsmistir. Bu etkinliklerde genel olarak tiim siniflarda giiriiltii ve
karmasa gozlemlenmistir. Ogrencilerin tahminlerini serbestge ifade ettikleri bu bir dakikalik
siirecin ardindan kaplama (6l¢iim) yapilarak gergek sonug belirlemislerdir.

Etkinliklerde Fatma ve Oykii, kaplamay1 (6l¢iimii) kendileri yapmay1 tercih etmistir.
Yeliz ise gerceklestirdigi etkinliklerde kaplamay1 6grencilerine yaptirmigtir. Ardindan genel
olarak ogretmenler, en yakin tahmini yapan 6grencilerini belirlemis ve onlar1 giizel sozlerle
odillendirilmislerdir. Genel olarak oOgretmenlerin ve Ogrencilerin karsilikli konusmasi
seklinde gegen bu etkinliklerde 6grencilerin birbirleriyle etkilesimi gozlenmemistir. Asagida,
bu etkinlikler sirasinda katilimci smif Ogretmenleri ile Ogrenciler arasinda yasanan
diyaloglardan ornek kesitler sunulmustur:

Oykii: ...Peki, 63retmen masasini bu not defteri ile kaplasam, sizce kac not defteri gerekir?
Tahmin etmenizi istiyorum. Ama her yerini kapatacak sekilde

Ogrenci A: 45

Ogrenci B: 32

Ogrenci C: 30

Ogrenci D: 43
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Oykii: ...élgelim bakalim. 1, 2, 3... Buras: yarun, burasi da... Yarimlar: da birlestirirsek 30.
Kimler bildi?
Ogrenci C: Ben
Ogrenci B: Benim iki yaklastk 63retmenim
Ovkii: Aferin size...

(Etkinlik Adi: Ogretmen Masasini Not Defteriyle Kaplama)
Fatma: ...Simdi elinizi siramizin iizerinde gezdirin, eliniz her yere degsin, tamam. Su elimdeki
beslenme kutusu ile siranizi kaplasam kag kutu gerekir? Tahmin edin bakalim
Ogrenci E: 17
Ogrenci F: 21
Ogrenci G: 16
Ogrenci H: 18
Fatma: ...Bakalim kac¢ kutu. 1, 2, 3... 18. 18 kutu. Kimin tahmini tuttu?
Ogrenci H: Benim
Ogrenci E: Benim 1 farkla
Fatma: Tebrikler...

(Etkinlik Adi: Ogrenci Sirasini Beslenme Kutusuyla Kaplama)

Tartisma, Sonuc ve Oneriler

Bu durum calismasinda ii¢ simif Ogretmeninin matematiksel tahmin becerisinin
anlamina, onemine ve Ogretimine iliskin algilarini ve bu beceriyi matematik derslerindeki
isleyis siireglerini tanimlamak ve agiklamak amacglanmistir. Bu amag¢ dogrultusunda
ogretmenlerle yar1 yapilandirilmis goriismeler gerceklestirilmis ve 6gretmenlerin tiglincii
smif 6grencileriyle islemis olduklar: alan 6l¢gme dersleri gozlemlenmistir.

Yapilan yar1 yapilandirilmis goriismeler neticesinde bu arastirmada katilimci smif
Ogretmenlerinin matematiksel tahmin becerisine Onem atfettikleri sonucuna ulagilmistir.
Katilimcilara gore matematiksel tahmin becerisi 6nemli bir yasamsal beceridir ve mutlaka
her bireyin bu beceriyi giinliik yasantisinda etkin bir sekilde kullanmas: gerekmektedir. Bu
olumlu algiyla birlikte bu arastirmada katilimcr smif 6gretmenlerinin tahmin becerisine
iliskin bir dizi kusurlu algiya sahip olduklari sonucuna ulasilmistir. Katilimcilara gore bir
matematiksel tahminin basarili olarak tanimlanabilmesi i¢in tahmin degerinin gercek degere
miimkiin oldugunca yakin olmasi, hatta birebir Ortiismesi gerekmektedir. Bu anlamda
tahmini, kisiden kisiye ¢ok farklilasmayan, nesnel bir olgu olarak tanimlamaktadirlar.

Ortaya koymus olduklar1 bu sonug¢ odakli tahmin tanimlarinda, tahmin siirecinde, cesitli
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matematiksel diistinme becerilerinin (akil yiiriitme, strateji gelistirme, problem ¢6zme,
iliskilendirme, yaraticilik, elestirel bakis vd.) etkin ve uygun kullanilmasinin gerekliligini
(Micklo, 1999; Thompson, 1979) goz ardi etmektedirler. Boz ve Bulut (2012) ve Ozcan (2015)
tarafindan yapilan aragtirmalarda da katiima 6gretmenler ve 6gretmen adaylari, tahmin
becerisine yonelik eksik-kusurlu algilar ortaya koymuslardir. Bu arastirmalarda ortaokul
matematik Ogretmenlerinin tahmin beceresine, ulusal sinavlarda yer almamas: sebebiyle,
onem atfetmedikleri (Boz & Bulut, 2012) ve tahmin tiirlerine ve stratejilerine yonelik yanilg:
ve bilgi eksikligine sahip olduklar1 sonuglarina ulagilmistir (Boz & Bulut, 2012; Ozcan, 2015).

Bu arastirmada katilimcr siif 6gretmenleri, matematiksel tahmini, 6gretim agisindan,
basit ve eglenceli bir konu olarak tanimlamislardir. Kendilerini tahmin 6gretiminde basaril
olarak gormektedirler. Ogrencilerin iglemis olduklari tahmin derslerinden zevk aldigma
inanmaktadirlar. Bu anlamda tahmin konularin1 kendileri ve 6grencileri i¢in motivasyon
artirict konular olarak tamimlamiglardir. Katilimcilar, tahmin ogretiminde en bagarili
yontemin oyunla &gretim olduguna inanmaktadirlar. Ogrencilerin tahminde basarih
olabilmesi i¢in sinif 6gretmenlerinin tahminin nasil yapilacag: hususunda 6grencilerine etkili
bir model olmasma, Ogrencilerin ise iyi birer dinleyici ve goézlemci olmasina vurgu
yapmuslardir. Bu anlamda tahmin 6gretiminde 6gretmen merkezli bir 6gretim anlayisinin
gerekliligine vurgu yapmuislardir.

Nitekim yapilan sif i¢i gozlemler, katihmc smif Ogretmenlerinin, matematik
derslerinde bu algillartyla uyumlu 6gretim  uygulamalart  gerceklestirdiklerini
gostermektedir. Katilimc1 sinif 6gretmenleri, gozlemlenen derslerde tahmin icin oldukca
sinirll  zaman diliminde (yaklasik 10 dakika), olduk¢a yiizeysel etkinlikler
gerceklestirmislerdir. Bu etkinliklerde, sonu¢ odakli tahmin algilariyla uyumlu olarak,
sadece Ogrencilerin tiretmis olduklar1 yanitlarla ilgilenmisler, bu yanitlar: iireten diistinme
siireglerini (akil yiiriitme, strateji kullanimi, problem ¢ozme, iliskilendirme, yaraticilik,
elestirel bakis vd.) goz ardi etmislerdir. Gozlemlenen tiim etkinliklerde hicbir katilimer sinif
O0gretmeninin, hicbir 6grencisinden tahmini nasil yaptigina yonelik herhangi bir acgiklama
istememesi ve bu etkinliklerde 6grenciler arasinda higbir etkilesim ortami kurmamasi bu
arastirmanin dikkat ceken gozlemlerinden birisi olmustur. Dolayisiyla katilimer smaf
Ogretmenlerinin, derinlikli sorgulama, diisiinme ve tartisma-paylasim ortami gerektiren

(Micklo, 1999) bu becerinin 6gretiminde yetersiz kaldiklar1 sonucuna ulasilabilir.
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Arastirmanin bu sonuglariyla uyumlu olarak, Aslan (2011) tarafindan yapilan
arastirmada, katilimar sinif 6gretmenleri tahmin 6gretiminde kendilerini yeterli gormiisler,
sadece degerlendirme etkinliklerinde zorlandiklarin ifade etmislerdir. Farkli olarak ise Boz
ve Bulut (2012) tarafindan gergeklestirilen arastirmada, katilimci ortaokul matematik
ogretmenleri tahmin 6gretiminde kendilerini yetersiz olarak tanimlamiglardar.

Bu arastirmada, katiimci sinif Ogretmenlerinin, matematiksel tahmin becerisine
yonelik ortaya koymus olduklari bu kusurlu algilarin ve 6gretim uygulamalarinin temelinde,
bu becerinin 6gretimine yonelik sahip olduklar1 bilgi ve deneyim eksiklikleri yatiyor olabilir.
Katilimar smif ogretmenleri, reform programiyla matematik smuflarinda yer edinmis bu
becerinin (MEB, 2018; NCTM, 2000) igerigine (matematiksel tahminin anlami ve 6zellikleri,
farkli tahmin tiirleri, farkli tahmin stratejileri vb.) ve Ogretimine (6gretim materyalleri-
etkinlikleri, 6gretim yontemleri, 6l¢me-degerlendirme uygulamalari, 6grenci yanilgilar: vb.)
iliskin hususlarda bilgi ve deneyim eksikligi yasiyor olabilirler. Bu eksikliklerin giderilmesi
icin, siif Ogretmenlerinin, tahmin Ogretimi alaninda uzman akademisyenler tarafindan
diizenlenecek, uygulama odakli mesleki gelisim ¢alismalariyla desteklenmesi gerekmektedir.
Universitelerin simif dgretmenligi lisans programlarinda, bu beceriyi ele alan matematik
ogretimine yonelik derslerin gesidi ve siiresi artirilarak 6gretmen adaylarmin bu beceriye
iliskin 6gretim yetkinlikleri artirilabilir.

Bu arastirmada veriler orta 6lgekli bir ilin devlet okullarinda gorev yapmakta olan iig
smif 6gretmeniyle gerceklestirilmis ikiser yar1 yapilandirilmis goriisme ve dorder ders saati
gozlemden elde edilmistir. Ulkemizdeki smnuf ogretmenlerinin tahmin Ogretimine iliskin
tutumlarmin tanimlanmas1 amaciyla {ilkemizin farkli bolgelerinden segilmis genis bir
katilimc1 grubuna yonelik nicel ¢alismalar gergeklestirilebilir. Ayrica sinif dgretmenlerinin
farkli tahmin tiirlerindeki 6gretim siireglerini birlikte inceleyen daha uzun soluklu nitel
calismalar, siif Ogretmenlerimizin tahmin Ogretim durumlarina iliskin daha detayl
¢ikarimlar sunacaktir.
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education in pre-school period is very important and this situation
affects the character formation that will affect their lives in the
following years. Within the scope of the study conducted to examine
the opinions of preschool teachers on classroom management, a single
case pattern intertwined among qualitative research methods was used.
The data of the research, which is based on the opinions of 30 pre-
school teachers working in private and public schools in the 2018-2019
academic year, were obtained through semi-structured interview
forms, and the findings were revealed with codes and anecdotes as a
result of content analysis. These codes and anecdotes, under one theme
and three sub-themes, show that preschool students respond positively
to classroom management practices in the literature.

OPEN aACCESS @ CrossMark
B

To cite this article: Coban, G., S. & Cizreliogullari, M., N. (2021). Okul
Oncesi Ogretmenlerinin smnif yonetimine dair goriisleri. Journal of
Computer and  Education  Research, 9 (17), 248-277. DOL
10.18009/jcer.856884

Okul Oncesi Ogretmenlerinin Sinif Yénetimine Dair Gériisleri

Oz

Makale Bilgisi
Gelis: 8 Ocak 2021
Kabul: 1 Nisan2021

Anahtar kelimeler: Okul 0ncesi,
istenmeyen
farkindalik

davranis, tutum,

d) 10.18009/jcer.856884

Yayim Dili: Tiirkce

Okul oncesi donemde egitim alan Ogrencilerin egitim-6gretim
yasamlarinin oldukg¢a 6nemli oldugu ve bu durumun sonraki yillarda
hayatlarma etki edecek karakter olusumunu etkiledigi bilinmektedir.
Okul oncesi Ogretmenlerinin smif yonetimine dair goriislerini
incelemek amaciyla yapilan ¢alisma kapsaminda nitel arastirma
yontemlerinden i¢ ice gegmis tekli durum deseninden yararlanilmistir.
2018-2019 egitim-ogretim yilinda 6zel ve devlet okullarinda gorev
yapan 30 okul 6ncesi 6gretmenin goriislerine dayandirilan aragtirmanin
verileri yar1 yapilandirilmis goriisme formuyla elde edilerek, bulgular
igerik analizi sonucunda kodlar ve anekdotlarla ortaya ¢ikmistir. Bu
kod ve anekdotlar bir tema ve ii¢ alt tema altinda 6gretmenlerin sinif
yonetimine dair kullandiklar1 yontemlerden, uygulamalarma ve
karsilastiklar1 zorluklara kadar 6rnek olaylarla elde edilen sonuglar,
okul oncesi 6grencilerinin literatiirdeki sinif yonetimi uygulamalarina
olumlu karsiliklar verdigi yoniindedir.
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Introduction

It is known that most of the education and training processes take place in the
classroom. Classroom icons collection of must-have for kid. Classroom management, on the
other hand, is the setting and regulation of the rules that exist in the classroom and the
management of the teaching process. Classroom management is the provision of innovation
and diversity in teaching, the preparation and implementation of activities appropriate to the
developmental characteristics of the student, and the ability to achieve the goals in the
classroom without obstacles. There are various gains and indicators for the development
areas of children in the pre-school education program. Supporting the development of
children and providing positive behaviors; The way, attitude and understanding teachers
follow in classroom management are extremely important in order to get to know
themselves and their environment, and to make plans according to their interests and skills.
The reward and punishment method teachers use in classroom management can have
different effects on children. Many findings with the opposite view were found that
punishment encourages crime rather than internalizing the problem and accepting it, and the
reward is the way the spontaneous desire in the student is the way. However, no study was
found on the classroom management of teachers in the preschool period of education. In
addition, the fact that it is a qualitative study provides detailed information on the subject. It
is expected that the determination made for this period, which is known as the most critical
period of human life, will serve as a source for future studies. In this