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Yontemleri ve Bulgular1 Uzerine Bir inceleme

Hiisniye Eda Yilmaz®!, Mehmet Kara*©?

07

Bu ¢alismanin amaci egitimde robot kullanimui ile ilgili tezlerin egilimlerini ve tezler kapsaminda
yapilan deneysel arastirmalar sonucunda ortaya konulan egitimde robot kullaniminmn avantajlarini
belirlemektir. Bu kapsamda Yiiksekdgretim Kurulu Ulusal Tez Merkezi araciligiyla erisilen ve
arastirma kapsaminda belirlenen dahil etme ve ¢ikarma kriterlerine uyan 91 tez ¢aligmast yontem
Ve icerik bakimmdan incelenmistir. Elde edilen bulgulara gore egitimde robot kullanimiyla ilgili
tez galismalar1 6zellikle son bes yilda artig gdstermistir. Incelenen tezlerin yaklagik yaris1 karma
yontem arastirmasi raporlarken, diger yarisinda da nicel yontemlerin kullanimi baskindir. Tez
calismalarmm yaklagik yaris1 ortaokul ogrencilerinin  katilimiyla yapilmigtir. Deneysel
caligmalarm igeriklerinin incelenmesiyle, egitimde robot kullanimmm en ¢ok vurgulanan
avantajlart su sekilde belirlenmistir: akademik basarty1 artirmasi, bilimsel yaraticilik/siire¢
becerileri kazandirmasi, STEM tutumuna/ilgili diger STEM degiskenlerine olumlu katkilar
sunmasi, motivasyonu artirmasi, problem ¢ézme ve bilgi iglemsel diisiinme becerileri gelistirmesi,
robotik/kodlama tutumu/yeterliklerini ve yaraticihig1 gelistirmesi. Ogretmen adaylariyla yapilan
calismalarda ise egitimde robot kullanimmnmn 6gretmen adaylarmin mesleki gelisimine olumlu
katkilar sundugu belirlenmistir. Daha az sayida ¢aligmada fen bilimleri tutumu, 21. yiizyil
becerileri, mithendislik algisi/becerileri, yansitici ve elestirel diisiinme gibi degiskenler tizerindeki
olumlu etkileri raporlanmistir. Bunlarm yani sira, egitimde robot kullanimi cesitli 6gretim
ciktilarma ve 6grenme yeterliklerine de katki sunmustur. Elde edilen bulgulara dayah olarak
gelecek aragtirmalara yonelik 6neriler sunulmustur.
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Abstract

This study aims to explore the trends in the theses and the advantages of using robots in education
based on the findings from the experimental studies in the investigated theses. For this aim, 91
theses accessed from the Higher Education Council National Thesis Center and identified based
on the inclusion/exclusion criteria were investigated regarding their methods and content. The
findings indicated that the number of the thesis studies about robots in education has increased for
the last five years. While about half of them reported mixed-methods studies, quantitative methods
dominated the other half. About half of the studies were conducted with middle school students.
The findings of the experimental studies indicated the most underlined advantages of using robots
in education as follows: improving academic success, facilitating acquisition of scientific
creativity/process skills, positive contributions to STEM attitude/other relevant STEM variables,
enhancing motivation, improving problem-solving and computational thinking skills, enhancing
robotic/coding attitude/competencies and creativity. The studies with pre-service teachers showed
that using robots in education positively contributed to their professional development. A few
studies reported the positive effects of robots on diverse variables such as attitude towards science,
21. century skills, engineering perception/skills, reflective and critical thinking. Besides, using
robots in education contributed to various instructional outcomes and learning competencies.
Based on these findings, recommendations were offered for future studies.

Atif: Yilmaz, H. E. & Kara, M. (2023). Egitimde robot kullaniminin avantajlari: Tiirkiye’de yapilan tez arastirmalarinin ydntemleri ve
bulgular tizerine bir inceleme. Bilgi ve Iletisim Teknolojileri Dergisi, 5(2), 115-129. https://doi.org/10.53694/bited.1378066

Cite: Yilmaz, H. E. & Kara, M. (2023). Advantages of using robots in education: A review on the methods and findings of the thesis
studies in Turkey. Journal of Information and Communication Technologies, 5(2), 115-129. https://doi.org/10.53694/bited.1378066
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Extended Abstract
Introduction

Robot technologies are commonly used in diverse fields, including education. Many studies conducted in the field
of education reported the advantages of using robots in education. In this context, investigation of the studies on
the use of robotic technologies in education in terms of their methods and content would both show the current
state-of-the-art in the relevant field and shed light on future studies. For this reason, in this study both master's and
doctoral theses about using robots in education were investigated. The identified theses based on the inclusion and
exclusion criteria were analyzed in terms of year, research designs, and participants. In addition, the theses were
analyzed in terms of content, and the advantages of robot interventions in education were revealed. In this regard,
the following research questions were answered:

1. What is the distribution of theses reported studies relevant to the use of robots in education by years?

2.  What is the distribution of theses reported studies relevant to the use of robots in education according to
the participants?

3. What is the distribution of theses reported studies relevant to the use of robots in education according to
research designs?

4. What are the advantages of using robots in education reported by the investigated theses?

Method

In this study, a literature review was conducted and the research trends of the master's and doctoral theses about
using robots in education were investigated. A search was conducted with the keyword of robot in the "Thesis
Name" section on the "Detailed Search" page of the Thesis Center of the Council of Higher Education (CHE).
During the search, the "Subject”, "Permission Status", "Status" and "Group" filters presented in the detailed search
section were applied as follows: Thesis Name: Robot, Subject: Education and Training, Permission Status:
Permitted, Status: Approved, and Group: Social. No other filters such as year, thesis type and language were
applied. Consequently, 121 theses records were accessed on this database. The accessed theses were investigated
in terms of the inclusion and exclusion criteria of the study and the theses to be included in the analysis were

selected.

Inclusion and exclusion criteria were specified based on the purpose of the study. The first inclusion criterion was
that the theses are required to report research studies about education and learning. Besides, they should include a
robot intervention. While the studies meeting these criteria were included, the ones conducted in non-educational
contexts were excluded with the "Subject: Education and Training" filter. In addition, the accessed theses that do
not include robot interventions such as review studies or studies about the use of coding software (nh = 5) and that
include robot intervention, but examine the variables irrelevant to robot intervention (n = 4) were excluded from
the analysis. Another inclusion criterion was that the studies reported in the theses are based on empirical data
obtained from students. In this sense, literature reviews, meta-analyses, bibliometric studies (n=6) and the studies
for which the data were collected from teachers or other stakeholders (n=14) were excluded from the analysis.
Finally, one duplicate record was removed from the analysis. As a result, 30 theses were excluded from the analysis

and 91 of them were included in the analysis based on the inclusion and exclusion criteria. While 16 of them
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included in this study are doctoral theses, 75 are master's theses. Of all these theses, 77 of them reported findings

from experimental studies.

Findings and Conclusion

In this study, the methodological tendencies of the national theses written in Turkey on robotic interventions in
education and the advantages of these interventions were investigated. According to the first finding of the study,
a significant increase has been observed in thesis studies on robot interventions since 2018, and most theses were
completed in 2019. Although a significant decrease has been observed in the studies on robot interventions since
2020, it is still a hot topic in the relevant field. It is highly possible that this decreasing trend is the result of the
suspension of face-to-face education due to the COVID-19 pandemic in 2020 as it made it difficult to use robot

interventions in face-to-face educational environments.

According to the second finding of the study, about half of the thesis studies conducted in the relevant field reported
the findings from mixed-methods research studies. The other half of the studies are also dominated by quantitative
research, and a few qualitative research studies has been conducted. According to this finding, it seems that there
is a need for qualitative studies, especially phenomenological studies, investigating the essence of students'
experiences during robot activities. In terms of the participants, about half of the theses were conducted with
middle school students. In the other half of the theses, the research studies conducted with the participation of pre-
service teachers, primary and high school students are dominant. This finding implies that no study has been
conducted at the higher education level except the ones with pre-service teaches. In addition, a significant research
gap is observed about the use of robot interventions in the education of such participant groups as preschool
children, gifted and talented students, and other special students. Therefore, it is recommended for future research

studies to focus more on the education of these students.

The final findings of this study presented the advantages reported in the experimental studies with robotic
interventions. The most investigated issue in the experimental studies is the effectiveness of robot interventions
on academic achievement. Many thesis studies reported that robot interventions in education contribute positively
to students' academic success. In addition, many thesis studies demonstrated that robot interventions have positive
effects on scientific creativity and scientific process skills, STEM attitude and other STEM variables and
motivation. In addition, several thesis studies concluded that robot interventions positively affect variables related
to problem solving, computational thinking, robotics/coding attitude and competence, creativity, professional
development of pre-services teachers and science attitudes. Although the positive effects of robotic interventions
on such variables as critical and creative thinking and the development of spatial skills were reported, these
variables were discussed in very few thesis studies. Finally, the effectiveness of the robot interventions on diverse
variables about instructional outcomes and learning competencies were revealed. Considered together with
methodological tendencies, it is recommended that future studies are required to be conducted, especially with the
participants other than middle school students, on the effects of robot interventions on variables such as 21st
century skills, computational thinking and problem solving, and their contributions to the objectives included in

the curricula prepared for the target participants.
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Giris

Robot uygulamalarinin 6zel egitim de dahil olmak tzere (Tlili, Lin, Chen, & Huang, 2020) egitim ortamlarinda
da yaygimlastig1 bilinmektedir. Ogretim amacli robot kullaniminin pek ¢ok avantaji bulunmaktadir. Ornegin, robot
modeller kullanilarak yapilan uygulamalarin 6grencilerin bilime yonelik algilarina olumlu katkilar yaptig
belirlenmistir (Korkmaz, Altun, Usta & Ozkaya, 2014). Bu tiir katkilarin yani sira, robotlar kodlama &gretiminde
de kullanilmaktadir. Bee Bot, LEGO Mindstorms NXT, NAO Platform ve VBOT gibi ¢esitli robot setleri egitim
uygulamalarinda kullanilmakta ve siiriikle birak gibi 6grenmeyi kolaylastiric1 6zellikleri sayesinde erken yaslarda
bile kodlama 6gretiminde robotik uygulamalar yapilabilmektedir (Yolcu & Demirer, 2017). Bununla birlikte,
robotlarla yapilan programlama uygulamalar1 dgrencilerin bilgi islemsel diisiinme becerilerini (Kilig, 2022) ve
yaraticiliklarim (Haymana & Ozalp, 2020) gelistirmektedir. Bu avantajlara bagli olarak egitimde robot kullanimina
yonelik mevcut ¢aligmalardaki artisla birlikte gelecek caligsmalara da ihtiyag vardir. Egitimde robot kullaniminin
problem ¢6zme becerileri, akademik basari, bilgi islemsel diisiinme becerileri ve motivasyon gibi degiskenler
izerindeki olumlu etkileri gbz o6nilinde bulunduruldugunda (Yolcu & Demirer, 2017), bu alanda yapilan
calismalarin egilimleri ve icerikleri bakimindan incelenmesi gelecekteki calismalara 151k tutacaktir. Bu arastirma
kapsaminda robotlarin egitim alaninda kullanimu ile ilgili hem yiiksek lisans hem de doktora tezleri incelenmistir.
Belirlenen tezler yil, aragtirma modelleri ve katilimcilarina gore analiz edilmistir. Ayrica tezler icerik agisindan da
incelenerek c¢alismada egitimde robot uygulamalarinin sagladigi avantajlar ortaya konulmustur. Bu baglamda

asagidaki arastirma sorularina yanitlar aranmstir:

1. Egitimde robot kullaninu ile ilgili yazilmis tezlerin yillara gore dagilim nasildir?

2. Egitimde robot kullanimu ile ilgili yazilmis tezlerin katilimcilara gore dagilim nasildir?

3. Egitimde robot kullanimu ile ilgili yazilms tezlerin arastirma modellerine gére dagilimi nasildir?
4

Egitimde robot kullanim ile ilgili yazilmus tezler kapsaminda robot uygulamalarinin avantajlart nelerdir?

Egitimde Robot Kullanim

Egitsel amagli kullanilan robot uygulamalarinin &grenme siirecleri acisindan birgok avantaji sdz konusudur.
Egitimde robot teknolojisi, 6grencilerin dijital becerilerini gelistirmekte, kodlama dgretimini kolaylagtirmakta ve
isbirligine katki saglamaktadir (Y1ldiz Durak, Karaoglan Yilmaz, & Yilmaz, 2018). Egitimde robotlar, dgrencilerin
derse kargi tutumunu ve ilgisini artirirken (Korkmaz, Acar, Cakir, Ugur Erdogmus, & Cakir, 2019), 6grenme
etkinliklerinde eglenceli, isbirligini gelistirici ve 6gretici araglardir (Yildiz Durak ve digerleri, 2018). Egitimde
robot kullaniminin avantajlariyla ilgili Tiirkiye ve diinyada yapilmis pek ¢cok ¢alisma bulunmaktadir. Bu ¢aligmalar
egitim seviyesi, 6gretim alan1 ve arastirma amaglari bakimindan farklilasmaktadir. Ornegin, Mubin, Stevens,
Shadid, Mahmud ve Dong (2013) egitimde robot kullanimyla ilgili arastirmalari incelemis ve bu noktada
robotlarin dil, bilim ve teknoloji egitimlerinde kullanilmasinin yani sira 6gretim siirecinde 6gretmen, akran veya

arac rollerini yerine getirdiklerini belirtmislerdir.

Egitimde robot kullaniminin 6nemli amaglarindan biri de iist diizey diigiinme becerileri veya 21. yiizyil
becerilerinin kazandirilmasidir. Buna yonelik yapilan bir ¢alismada, egitsel robot etkinliklerinin oyunlastirilmast,
ortaokul 6grencilerinin gerek problem ¢6zme odaginda yansitici diigiinme becerilerine, gerekse de bilgi islemsel
diistinme beceri diizeylerine 6nemli katkilar saglamustir (Kaya, Korkmaz, & Cakir, 2020). Ortaokul 6grencileriyle

yapilan bir diger ¢aligmada Acar ve digerleri (2019), egitimde kullanilan robot araglarindan Lego Mindstorms Ev3
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etkinliklerinin, 6grencilerin STEM beceri diizeylerine katki sagladigini, derse yonelik tutumlarina kismi yarar
sagladigini ve s6z konusu derse yonelik ilgi diizeyinde artig ortaya koydugunu tespit etmislerdir. Ayrica Tirk ve
Korkmaz (2023) c¢alismalarinda, ortaokul matematik dersine yonelik egitsel robotlarin kullanima kosuldugu
STEM etkinliklerinin, 6grencilerin basar diizeylerine ve problem ¢dzme becerilerine katki sagladigini ortaya
koymuslardir. Ogretmen adaylariyla yapilan bir diger calismada da Erdogan, Toy ve Kurt (2020), Fen Bilimleri
dersine yonelik Lego setleri kullaniminin 6gretmen adaylarinin 21. yiizy1l becerilerine olumlu katkilari oldugunu

belirlemistir.

Bu avantajlarin yam sira egitimde robot kullamminin diger yonlerden de avantajlari bulunmaktadir. Ornegin,
Karal, Tagdemir ve Ongéz (2023) robotlarin 6 grenme materyali olarak kullanildig1 yirmi bes makaleyle ilgili igerik
analizi yapmig ve egitimde robotlarin 6grenme materyali olarak kullanimunin 6zel gereksinimli bireylerin
6grenmesine olumlu etkisinin oldugu sonucuna varmislardir. Bunun yani sira, robot kullanim 6grencilerin olumlu
tutum gelistirmelerine de katki sunmustur. Kim ve Lee (2016) robot egitimlerinin 6gretmen adaylarinin robotlara
yonelik tutumlarimi olumlu sekilde etkiledigi sonucuna ulagmustir. Ramazanoglu (2021) arastirmasinda ortaokul
ogrencilerine yonelik uygulanan robotik kodlamanin bilgisayar tutumu noktasindaki kaygilarim disiirdiigiini ve
bilgi islemsel diisiinme becerileri noktasinda ise 6z yeterlik algilarini artirdigini tespit etmistir. Kilig’in (2022)
yapmis oldugu ¢alisma da robotik programlama etkinliklerinin {iniversite grencilerinin bilgi islemsel diisiinme
becerilerini gelistirdigini gostermistir. Bunlarin yani sira, egitimde robot kullaniminin okul dncesi egitimde yer
alan ¢ocuklarin sosyal beceriler kazanmalarinda olduk¢a énemli paya sahip oldugu belirtilmektedir (Tiire, 2018).
Ayrica, robotik ile programlama faaliyetlerinin yapildig egitimde gerceklestirilen etkinliklerin genel anlamda
ortaokul Ggrencilerinin bilgisayar kullanimina yonelik becerilerine olumlu katki sagladigi ve programlama
kavramlarinin 6grenilmesinde eglenceli bir siire¢ sagladigr ortaya konulmustur (Yildiz Durak ve digerleri, 2018).
Bu avantajlar gz 6niinde bulundurularak robotik programlaya yonelik sanal 6gretim programu (Kili¢ & Gokoglu,
2022), 6gretmenlerin mesleki gelisimine yonelik egitim programu (Kilig¢ & Cakiroglu, 2022) ve ders modeli
(Cakiroglu & Kilig, 2023) gelistirilmistir.

Sonug olarak, egitimde robot kullaniminin iist diizey diisiinme becerileri, kodlama 6gretimi, 6zel egitim ve okul
Oncesi egitim gibi gesitli alanlarda pek ¢ok avantaji vardir. Egitimde robot kullanimu iizerine yazilmis tezlerin
incelenmesini amaglayan bu ¢aligma, hem egitimde robot kullanimina yonelik egilimleri ortaya koymakta hem de

bu alanlarda yapilacak gelecek arastirmalara yonelik 6neriler sunmaktadir.

Yontem

Bu ¢alisma kapsaminda bir alan yazin incelemesi yapilmis ve egitimde robot kullanim {izerine yazilmis yiliksek
lisans ve doktora tezlerinin arastirma egilimleri incelenmistir. Bu amagla, izlenilen prosediir Sekil 1°de sunulan
diyagram araciliiyla gosterilmistir. Yiiksekogretim Kurulu (YOK) Baskanligi'nin Tez Merkezi'nde “Detayli
Arama” sayfasinda “Tez Adi1” kisminda robot anahtar kelimesiyle arama yapilmstir. Arama sirasinda detayli
arama béliimiinde sunulan “Konu”, “izin Durumu”, “Durumu” ve “Grubu” filtreleri su sekilde uygulanmistir: Tez
Adi: Robot, Konu: Egitim ve Ogretim=Education and Training, Izin Durumu: Izinli, Durumu: Onaylandi ve
Grubu: Sosyal. Bu filtrelemeler disinda yil, tez tiirii ve dil gibi bagka bir filtreleme yapilmamistir. Sonug olarak
121 tez kaydina ulagilmustir. Erisilen tezler ¢aligmanin dahil etme ve ¢ikarma kriterlerine gore incelenmis ve

analize dahil edilecek tezler belirlenmistir.
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* Tezlere YOK Tez Merkezi veritabanindan erigim saglanmasi

~
* Tez Adi:Robot, Konu:Egitim ve Ogretim = Education and Training, izin Durumu:izinli,
Durumu:Onaylandi ve Grubu:Sosyal filtrelemeleri ile tezlerin taranmasi (n=121)
~
* Tezlerin dahil etme ve ¢ikarma kriterlerine gore ayristrmaya tabi tutulmasi (n=91)
J
* Dahil etme ve ¢ikarma kriterlerine gére analize dahil edilen 91 tezin yontem ve igerik bakimmdan
incelenmesi
4. ASAMA
J

Sekil 1. Arastrma Kapsammda Kullanilan Erigim ve Ayristirma Prosediirii

Dahil etme ve ¢ikarma kriterleri arastirmanin amaci temel alinarak belirlenmistir. Dahil etme kriterlerinin ilki
tezlerde raporlanan ¢alismalarin egitim ve 6grenme ile ilgili caligmalar olmasi ve robot uygulamasi icermesidir.
Bu tiir calismalar dahil edilirken egitim alan1 disinda yapilan ¢alismalar “Konu: Egitim ve Ogretim=Education and
Training” filtrelemesi ile ¢ikarilmstir. Ayrica tarama galismast ve kodlama yazilimlarinin kullanilmast gibi robot
uygulamasi igermeyen tezler (n=5) ve robot uygulamas igerip robot uygulamasiyla ilgili olmayan degisken veya
degiskenleri inceleyen tez calismalari da (n=4) (6rnegin robotik alanin1 6gretimin icerigi olarak ele alip, farkl
ogretim yontemlerinin karsilastirlldigr tez ¢alismalar1) analizden cikarilmuistir. Bir diger dahil etme kriteri de
incelenen tezlerde raporlanan g¢alismalarin 6grencilerden elde edilen ampirik verilere dayali olmasidir. Bu
kapsamda alanyazin incelemeleri, meta analiz ve bibliyometri ¢aligmalariyla (n=6) Ggretmenler veya diger
paydaslardan toplanan verilerle yapilan calismalar (n=14) analizden ¢ikarilmistir. Son olarak bir adet tekrar eden
kayit analizden ¢ikarilmistir. Sonug olarak dahil etme ve ¢ikarma kriterlerine gore 30 tez calismasi analizden
cikarilmig ve 91 tez caligmast analize dahil edilmistir. Arastirmaya dahil edilen tez ¢aligmalarinin 16°s1 doktora
teziyken, 75’1 yiiksek lisans tezidir. Egitimde robot kullaniminin avantajlarini belirlemek igin deneysel ¢aligma
raporlayan 77 tezin bulgulari incelenmis ve istatistiksel olarak anlamli etki raporlanan degiskenler avantaj olarak

belirlenmistir.

Calismaya dahil edilen tezler igerik analizi ile incelenmistir. ilk {i¢ arastirma sorusuna yonelik tezlerin egilimlerini
belirlenmis ve bulgular tablo ve grafiklerle sunulmustur. Son arastirma sorusuna yonelik uygulanan robot
miidahalelerinin avantajlarinin belirlenmesi igin tezlerin bulgulari incelenmis ve elde edilen kavramlar tablo
seklinde sunularak ilgili ¢aligsmalarla birlikte agiklanmustir. Arama ve veri analizi iki arastirmaci tarafindan
bagimsiz sekilde de yapilarak arastirmaci yanliligi kontrol edilmis ve nihai bulgular Uzerinde konsensis

olusturulmustur.
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Bulgular

Tezlerin Yillara Gore Dagilimm

Calisma kapsaminda incelenen yiiksek lisans ve doktora tezlerinin yillara goére dagilimlart Sekil 2°de sunulmustur.
Sekil 2’ye gore egitimde robot kullanimina ydnelik yazilan ilk tezlerin 2012 yilinda (f=2) tamamlandig
goriilmektedir. 2013 yilinda hi¢ tez tamamlanmazken; 2014, 2016 ve 2017 yillarinda ikiser tez, 2015 yilinda ise
bir tez tamamlanmustir. Robot ¢alismalarinda belirgin artis egilimi 2018 yilinda baglamistir (f=8) ve pik noktasi
2019 yil1 (f=24) olmustur. Belirgin azalis egilimi ise 2020 yilindan (f=19) itibaren baslamis ve 2021 (f=10), 2022
(f=11) ve 2023 (f=10) yillarinda duragan sekilde ilerlemistir.

30

25

20

15

10

2010 2012 2014 2016 2018 2020 2022 2024

Sekil 2. Tezlerin Yillara Gore Dagilim1

Tezlerin Arastirma Modellerine Gore Dagilimi

Tezlerin arastirma modelleri nicel, nitel ve karma yontem arastirmalar1 olmak iizere ii¢ kategoride incelenmistir.
Tezlerin arastirma modellerine gore dagilimu Tablo 1 ve Sekil 3’de gosterilmistir. Tezlerin yaklagik yarisi karma
yontem arastirma modeli (f=45, %49.45) kullanirken, diger yarisinda nicel aragtirma yontemleri (=34, %37.36)
baskindir. Tezlerin sadece %13.19’unda (f=12) nitel arastirma yontemleri tercih edilmistir. Bu bulgular, tezler
kapsaminda karma ydntem ve nicel arastirma modellerinin baskin oldugunu, nitel arastirma modellerinin

kullaniminin ise oldukga sinirli oldugunu gostermektedir.

Tablo 1. Tezlerin Arastirma Modellerine Gore Dagilimi

Arastirma Modeli Frekans Yizde
Karma 45 49.45
Nicel 34 37.36
Nitel 12 13.19
Toplam 91 100
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Karma = Nicel = Nitel

Sekil 3. Tezlerin Arastirma Modellerine Gore Dagilimi

Tezlerin Katihmceilara Gore Dagilinu

Tablo 2 ve Sekil 4’de tezlerin katilimeilara gore dagilimi sunulmustur. Bu tablo ve sekle gore tezler kapsaminda
raporlanan aragtirmalarin yaklagik yarisinin ortaokul dgrencileriyle (=45, %48.39) yapildig1 goriilmektedir. Diger
yarisinda ise 6 gretmen adaylari (f=15, %16.13) ve ilkokul 6grencileriyle (f=13, %13.98) yapilan aragtirmalar daha
baskindir. Bu katilimer gruplarini okul 6ncesi 6grenciler (f=7, %7.53) ve 6zel yetenekli 6grenciler (f=4, %4.30)
takip ederken, en az ¢aligma diger 6zel egitim 6grencileriyle [otizm spektrum bozuklugu gdsteren ¢ocuklarla] (f=1,
%1.08) yapilmustir. Bu bulgulara gore tezler kapsaminda daha ¢ok ortaokul 6grencileri ve 6gretmen adaylarina
odaklanildigy, 6zellikle 6zel dgrenciler ve okul 6ncesi 6grenciler olmak iizere diger katilime1 gruplarina daha az

odaklanildigi gérilmektedir.

Tablo 2. Aragtirmalarm Katilimcilara gore Dagilimi

Katihmeilar Frekans Yuzde
Ortaokul Ogrencileri 45 48.39
Ogretmen Adaylar1 15 16.13
Ilkokul Ogrencileri 13 13.98
Lise Ogrencileri 8 8.60
Okul Oncesi Ogrencileri 7 753
Ozel Yetenekli Ogrencileri 4 4.30
Diger Ozel Ogrenciler 1 1.08
Toplam 93 100

Not: Iki tezde iki katilimci grubunda égrenciler oldugu icin toplam sayi 93 'tiir.
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® Ortaokul Ogrencileri & Ogretmen Adaylari

i {Ikokul Ogrencileri | Lise Ogrencileri

# Okul Oncesi Ogrenciler & Ozel Yetenekli Ogrenciler
® Diger Ozel Ogrenciler

Sekil 4. Tezlerin Katilimcilara Gore Dagilim1
Egitimde Robot Kullaniminin Avantajlarn

Bu calisma kapsaminda robot uygulamasi yapilan deneysel arastirmalari raporlayan tezler ayrica incelenmis ve
robot uygulamalarinin avantajlar1 veya olumlu etkileri ortaya konulmustur. Bu kapsamda robot uygulamalarinin
etkisini raporlayan 77 tezin bulgular1 incelenmistir. Tablo 3 ilgili tezlerin icerik incelemeleri sonucunda elde edilen
robot miidahalelerinin avantajlarin1 géstermektedir. Tabloya gore en ¢ok incelenen degisken akademik basaridir
(f=35). Akademik basariy1 sirasiyla bilimsel yaraticilik ve bilimsel siire¢ becerileri (f=14), STEM tutumu ve diger
ilgili STEM degiskenleri (f=11), motivasyon (N=11), problem ¢6zme (f=8) ve bilgi islemsel diisiinme (f=8)
degiskenleri takip etmistir. Omegin Tiirk (2023) yapmus oldugu ¢alismasinda robot setleriyle yapilan STEM
etkinliklerinin ortaokul 6grencilerinin matematik dersi basarilarini ve problem ¢6zme becerilerini artirdigini ortaya
koymustur. Bir bagka ¢aligmada ise Kasim (2022) programlama &gretiminde kullanilan robotik uygulamalarin
ortaokul Ggrencilerinin akademik basari, motivasyon ve bilgi islemsel diisiinme becerilerine olumlu katkilar
yaptigin1 belirlemistir. Koca (2023) tarafindan yapilan ¢aligmada ise egitsel robotik uygulamalarinin ortaokul

ogrencilerinin bilimsel siire¢ becerilerinin ve STEM tutumlarinin gelistirilmesinde etkili oldugu belirlenmistir.

Robot miidahalelerinin etkisinin incelendigi 6nemli degiskenlerden biri de robotik/kodlama tutumu ve yeterligi
(f=7) olmustur. Ornegin Avcr (2021) ¢aligmasinda iistiin yetenekli dgrencilerin egitiminde robotik kodlamanin
ogrencilerin robotik ve kodlamaya yonelik tutumlarima olumlu katkilar sundugunu géstermistir. Egitimsel robot
miidahalelerinin etkisinin ortaya konuldugu diger degiskenler yaraticilik (f=5) ve dgretmen adaylarinin mesleki
gelisimidir (f=6). Bunlar1 sirasiyla, fen bilimleri tutumu (f=5), 21. ylizyil becerileri (f=3), yansitici diisiinme (f=2),
Mihendislik algis1 ve becerileri (f=2) ve elestirel diigtinme (f=2) takip etmistir. Yaraticilik bakimindan, Haymana
(2020) yapmus oldugu c¢aligmasinda robotik ve kodlama egitiminin ilkokul 6grencilerinin yaraticiliklarini
gelistirdigi sonucuna varmustir. Ogretmen adaylarmin mesleki gelisimi acisindan robot uygulamalarinin dgretmen
adaylarmin Teknolojik Pedagojik Alan Bilgisine (TPAB), dgretim ve 6gretmen 6z yeterligine olumlu katkilart
ortaya konulmustur. Ornegin Yanis Kelleci (2020) egitsel robot uygulamalarina dayali STEM egitiminin 6gretmen
adaylarinin TPAB 6z yeterlik inanglarina olumlu katkisini ortaya koymustur. Diger yandan, Pasabeyoglu (2022)
robotik kodlamanin ilkokul 6grencilerinin fen bilimlerine yonelik tutumunu olumlu etkiledigini tespit etmistir.
Benzer sekilde, Yildirnm (2020) robot etkinliklerinin &gretmen adaylarmin miihendislik tasarim becerilerini

gelistirildigini raporlamustir. Diisinme becerileri bakinindan ise Akdag (2022), robot etkinliklerinin ilkokul
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Ogrencilerinin 21. Yiizyil becerilerinin gelisimine katki sundugunu géstermistir. Benzer sekilde, Okuyucu (2019)
robotik kodlama egitiminin lise 6grencilerinin yansitici diisiinme becerilerine katkisini raporlamustir. Son olarak,
Tekin (2020) robot uygulamalari igeren STEM egitiminin ilkokul &grencilerinin elestirel diigiinme becerilerine
katkisini ortaya koymustur. Ayrica, robot miidahalelerinin ders kaygisini da azalttig1 (£=2) raporlanmugtir. Ornegin,
Tasmus (2023) robotik kodlama uygulamalarinin ortaokul &grencilerinin derse yonelik kaygilarini azalttigim

raporlamustir.

Tablo 3. Egitimde Robot Uygulamalarmm Avantajlart

Egitimde Robot Miidahalelerinin Avantajlar Frekans
Akademik Basari 35
Bilimsel Yaraticilik ve Bilimsel Siire¢ Becerileri 14
STEM Tutumu ve ilgili STEM Degiskenleri 11
Motivasyon 11
Problem Cdzme 8
Bilgi Islemsel Diisiinme 8
Robotik/Kodlama Tutumu ve Yeterligi 7
Yaraticilik 5
Ogretmen Adaylarmm Mesleki Gelisimi 6
Fen Bilimleri Tutumu 5
21. Yiizy1l Becerileri 3
Yansitic1 Diisiinme 2
Miihendislik Algis1 ve Becerileri 2
Elestirel Diisiinme 2
Ders Kaygisinin Azalmasi 2
Uzamsal Beceriler 2
Sosyal Duygusal Beceriler 2
Diger Ogretim Ciktilart 15
Diger Ogrenme Yeterlikleri 7

Egitimde robot miidahalelerinin ayrica 6grencilerin uzamsal becerilerinin gelisimine (f=2) ve sosyal duygusal
beceri gelisimine de (f=2) katki sundugu ortaya konulmustur. Buna yonelik Koca (2020) egitsel robot
uygulamalarinin ortaokul O6grencilerinin uzamsal gorsellestirme becerilerini olumlu yonde etkiledigini
belirlemistir. Benzer sekilde, Yaman (2023) robotik kodlamanin okul &ncesi ¢ocuklarin sosyal duygusal

gelisimlerine olumlu etkisini ortaya koymustur.

Robot midahaleleri gesitli diger 6gretim ¢iktilarina da olumlu katkilar sunmustur. Bu ¢iktilar biligsel esneklik
(f=1), matematiksel akil yiiriitme (f=1), dil gelisimi (f=1), yenilik¢ilik (f=1) ve soyutlama becerileri (f=1) gibi
degiskenleri kapsamaktadir. Ornegin, Canbeldek (2020) robotik egitiminin okul éncesi ¢ocuklarin dil gelisimine

olumlu katkilarini belirlemistir. Son olarak ilgili arastirmalar robot miidahalelerinin 6grencilerin 6grenme
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yeterliklerine yonelik ¢esitli degiskenleri etkiledigini de ortaya koymustur. Bu yeterlikler yasam boyu 6grenme
egilimi (f=1), akademik benlik algis1 (f=1), 6grenme transferi (f=1) ve sorgulamaya dayali 6grenme (f=1) gibi
degiskenleri kapsamaktadir. Ornegin, Calik (2020) robot etkinliklerinin 6gretmen adaylarinin yasam boyu

O6grenme ve yapilandirmaci 6 grenme egilimlerine olumlu katkilar sundugunu ortaya koymustur.

Sonug ve Oneriler

Bu ¢alisma kapsaminda, egitimde robot uygulamalart iizerine Tirkiye baglaminda yazilan ulusal tezlerin
yontemsel egilimleri ve bu uygulamalarin avantajlar1 incelenmistir. Arastirmanin ilk bulgusuna gore robot
uygulamalari iizerinde yapilan tez ¢alismalarinda 2018 yilindan itibaren belirgin bir artis gézlemlenmis ve en ¢ok
tez 2019 yilinda tamamlanmustir. 2020 yilindan itibaren robot miidahaleleri tizerinde yapilan ¢aligmalarda belirgin
bir azalma gozlemlenmesine ragmen halen ilgi goren bir arastirma alanidir. 2020 Yilinda etkileri gozlemlenmeye
baglayan COVID-19 pandemisi ile yiiz yiize egitime ara verilmesinin egitimde robot uygulamalarini zorlagtirmasi

nedeniyle, bu azalma egiliminin gdzlemlenmesi son derece olasidir.

Aragtirmanin ikinci bulgusuna gore ilgili alanda yapilmuis tez caligmalarinin yaklasik yarisi karma yontem
arastirmalarindan olusmaktadir. 1lgili ¢alismalarin diger yarisinda da nicel arastirmalar baskindir ve ilgili alanda
¢ok az nitel aragtirma yapilmustir. Bu bulguya gore dgrencilerin robot etkinlikleri sirasindaki deneyimlerini
inceleyen Ozellikle fenomenolojik arastirmalar olmak iizere nitel ¢alismalara ihtiya¢ oldugu goriilmektedir.
Katilimcilara gore degerlendirildiginde ise tezlerin yaklasik yaris1 ortaokul 6grencileriyle yapilmistir. Tezlerin
diger yarisinda ise 6gretmen adaylari, ilkokul ve lise 6grencilerinin katilimiyla yapilan arastirmalar baskindir. Bu
bulguya gore 6gretmen adaylart disinda yiiksekogretim diizeyinde ¢alisma yapilmamustir. Ayrica, okul dncesi
cocuklar, tistlin yetenekliler ve diger 6zel dgrenciler gibi katilimer gruplarinin egitiminde robot uygulamalarinin
yapilmasina yonelik ilgili alanyazinda dnemli bir bosluk gdzlemlenmekte ve gelecek arastirmalarin bu 6 grencilerin

egitimlerine odaklanmasi onerilmektedir.

Bu aragtirmanin son bulgular1 robot uygulamasi yapilan deneysel arastirmalar neticesinde raporlanan avantajlari
sunmustur. Deneysel ¢aligmalarda en ¢ok arastirilan husus robot uygulamalarinin akademik bagsari tizerindeki
etkililigi olmustur. Bu bulgulara gore egitimde robot uygulamalarinin &grencilerin akademik basarisina olumlu
katkilar sundugu pek ¢ok tez ¢aligmasi tarafindan raporlanmistir. Bunun yani sira, robot uygulamalarinin bilimsel
yaraticilik ve bilimsel siire¢ becerileri, STEM tutumu ve diger STEM degiskenleri ve motivasyon iizerinde de
olumlu etkileri oldugu pek ¢ok tez ¢alismasi tarafindan ortaya konulmustur. Ayrica pek ¢ok tez ¢aligsmasinda robot
uygulamalarinin problem ¢6zme, bilgi islemsel diisiinme, robotik/kodlama tutumu ve yeterligi, yaraticilik,
Ogretmen adaylarinin mesleki gelisimi ve fen bilimleri tutumu ile ilgili degiskenleri de olumlu sekilde etkiledigi
sonucuna varilmigtir. Robot uygulamalarinin elestirel ve yaratici diigiinme, uzamsal becerilerin gelisimi gibi
degiskenler lizerindeki olumlu etkileri de raporlanmasina ragmen bu degiskenler ¢ok az tez ¢alismasinda ele
alimmustir. Son olarak, 6gretim ¢iktilart ve 6grenme yeterliklerine yonelik ¢ok ¢esitli degiskenler tlizerinde robot
uygulamalarinin etkililigi ortaya konulmustur. Yontemsel egilimlerle birlikte degerlendirildigince, gelecek
arastirmalarin 6zellikle ortaokul 6grencileri disindaki katilimeilarla robot uygulamalarinin 21. Yiizyil becerileri,
bilgi islemsel diigiinme ve problem ¢dzme gibi degiskenler lizerindeki etkilerinin ve ilgili katilimeilara yonelik

hazirlanmis egitim programlarinda yer alan hedeflere katkilarina yonelik ¢aligmalarin yapilmasi dnerilmektedir.
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Abstract

The purpose of this study is to investigate, in terms of certain characteristics, the relationship
between pre-service teachers' digital literacy levels and their methods for looking up and analyzing
information on the internet. During the 2019-2020 academic year, 500 teacher candidates at
Necmettin Erbakan University Ahmet Kelesoglu Faculty of Education were given the Information
Search and Interpretation Strategies Scale. A statistical program was utilized to analyze the
research data. Gender, grade level, weighted grade averages, daily internet usage, daily social
media usage, prior digital literacy education, mother and father education levels, and the most
preferred device for Internet access were all identified as a consequence of the statistical analysis.
The degree of digital literacy and the methods used to find and analyze information online did not
appear to be significantly correlated. The digital literacy levels, information search and
interpretation tactics used in the online environment, and the most frequent internet use
characteristic of pre-service teachers were found to differ significantly.
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Yorumlama Stratejileri Arasindaki iliskinin incelenmesi

Oz

Bu caligmanin amaci, 6gretmen adaylarinin dijital okuryazarlik diizeyleri ile web ortaminda bilgi
arama ve yorumlama stratejileri arasindaki iligkiyi analiz etmek i¢in ¢esitli degiskenler
kullanmaktir. Necmettin Erbakan Universitesi Ahmet Kelesoglu Egitim Fakiiltesi 2019-2020
egitim-6gretim yilinda 500 6gretmen adayna Bilgi Arama ve Yorumlama Stratejileri Olgegi
uygulandi. Arastirma verileri bir istatistik programi kullanilarak analiz edilmistir. Istatistiksel
analizler, cinsiyet, sinif diizeyi, agirlikli sinif ortalamalari, giinliik internet kullanim siiresi, glinliik
sosyal medya kullanim siiresi, 6nceki dijital okuryazarlik egitimi, anne ve baba egitim diizeyi ve
internete baglanirken en ¢ok tercih edilen cihaz olarak interneti gostermistir. Dijital okuryazarlik
diizeyi ile web ortaminda bilgi arama ve yorumlama stratejileri arasinda kanitlanmis bir anlaml
iliski bulunmamustir. Ogretmen adaylarinmn dijital okuryazarlik diizeyleri, web ortaminda bilgi
arama ve yorumlama stratejileri ile interneti en sik kullanma degiskeni arasinda anlamli bir
farklilik gézlenmistir.
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The Digital Literacy Levels and Interpretation Strategies on the Website

Introduction

The world is rapidly digitizing, and digitalization affects every aspect of our lives. The field of education, which
is very important for society, is also affected and reshaped by this digitalization process (Ozoglu, 2019). Recently,
many digital devices and educational software have emerged, and their use has become quite widespread.
Educators, schools, and governments have tried to quickly integrate these digital technologies into education due
to COVID-19 (Korkmaz, 2020). The fact that internet access has such an impact and affects people's lives has
increased the number of people in this country in recent years (Arslankara & Usta, 2020). Tiirkiye is one of these

states. Live lessons have been started to be given to students via the EBA platform.

It is the technology rules, the practices that parents find useful, and the management capabilities that school
computers need to help prepare their schools for the 21st century (Durak & Oziidogru, 2023; Hero, 2020). Concept
of digital literacy has emerged as a concept that has gained popularity recently. The first person to mention concept
of digital literacy is Gilster. Gilster (1997) explained the concept of digital literacy by associating it with field of
education. However, digital literacy is not only related to the field of education, but also related to many fields
such as science, health, language education, information, and communication technologies (Park, Kim, & Park,
2020). Gilster (1997) defined digital literacy as the knowledge and skills that students need to use internet

environment and the content in this environment for their education.

Undoubtedly, social networks are formations that emerged because of a necessity coming from within the society.
The problem of people needing to criticize and offer their opinions on the sites they follow has been solved
primarily by being able to comment on these sites. However, since this is usually a short-lived solution, individuals
have begun to create their own sites with the desire to present their own roofing ideas and have a permanent address
(Arslankara & Usta, 2020). Today, we can do most of our work online. We can do our banking-related works via
mobile banking or internet banking systems, and we can do our shopping using virtual shopping applications.
When we need a book, we can easily access it through digital media. Concept of the digital world has emerged
with the rapid development of digital technologies and their influence in all areas of our lives. With this
development, great changes have occurred in digital environments. Many schools, workplaces, cities, and countries
have started to exist in digital environments (Onursoy, 2018). In addition to these, states have developed systems
so that citizens can get their work done without being dependent on time and space by transferring many businesses

and transactions to the internet. E-government applications used in Turkey are an example of this (Erdem, 2014).

Services such as e-government, e-book, e-banking, and e-school provided by information and communication
technologies have caused radical changes in people’s lives and provided an environment for digital globalization.
Digital globalization has led to expansion of concept of citizenship and emergence of concept of digital citizenship
(Solmaz, 2020). Cubuk¢u and Bayzan (2013) defined the concept of digital citizenship as individuals using
technology without harming others, by following moral rules and by approaching the content they encounter in
digital environments with a critical approach. Kaya (2020) defined digital citizens as individuals who are aware
of their responsibilities, comply with ethical and legal rules of information and communication technologies,
actively participate in digital environments, and pay attention to security while using these technologies. Digital
citizens need to have some basic knowledge and skills to be safe in online environments while performing their

business and transactions (Yalginkaya & Cibaroglu, 2019).
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Concept of digital literacy appears as a sub-dimension of the concept of digital citizenship (Solmaz, 2020; Kaya,
2020). With the use of the internet while performing literacy actions, individuals need to have additional literacy
in order to use various platforms, programs and the internet in addition to traditional literacy (West, 2019). One of

these literacies is digital literacy.

Digital literacy can be defined as individual's ability to access and use the information in the digital environment,
to produce new information from this information and to share information produced (Avci, 2020). Digital literacy

can be expressed as accessing existing information and creating new information using digital tools.

Digitally literate individuals should have skills such as research, questioning, problem solving and evaluation
(Duran & Ozen, 2018). Maden, Maden and Banaz (2018) defined concept of digital literacy as act of reading and

writing by using digital tools for purposes of individuals in general.

Digital literacy can be defined as accessing information by using multiple sources, connecting information, and
having the necessary functional and digital skills while reaching information (Polizzi, 2020). When digitally
literate individuals encounter a problem while using the internet, digital environments and digital technologies,
they have the ability to understand why this problem arises and to eliminate the problem by taking the right actions
(Giirtekin, 2019; Kabatas, & Karaoglan Yilmaz, 2018).

Recently, many studies on digital literacy have been encountered. Pangrazio, Godhe and Ledesma (2020)
examined how concept of digital literacy is conceptualized in context of English, Scandinavian and Spanish
languages. They emphasized that concept of digital literacy differs according to languages, but definitions meet
on a universal denominator. They stated that sociocultural differences are effective on the concept of digital

literacy.

List, Brante and Klee (2020) tried to identify the individual skills required for digital literacy in their work. As a
result of their study on pre-service teachers in the United States and Sweden, they determined the individual skills

required for digital literacy as being technology-oriented, digital reading, being goal-oriented, and using critically.

Moon and Bai (2020) stated that the concept of digital literacy has four main components. The first of these
components is technical skills. Technical skills are the ability to use digital tools necessary to access digital

resources.

Knowledge use includes the process of using knowledge by becoming aware of knowledge. In other words, it is
the method we follow when solving a problem. It can be defined as the ability to access information, make sense
of, analyze, evaluate, and use information for the answer to the problem. The third component is communication.
Communication can be defined as the ability of users to connect with other users in online environments. The final

component is creation. Creation is defined as the ability to generate new knowledge.

To benefit from the information, we encounter in the digital world, we need to develop some skills (Atoy et al.,
2020). Digital literacy is a constantly evolving concept. For this reason, we need to follow this development to
adapt to the digital world throughout our lives. In addition, the basis of the concept of digital literacy is formed in
childhood (Anisimova, 2020). Hsu, Wenting, and Hughes (2019) observed in their study that primary school
students developed some skills as a result of digital literacy education. These skills are knowledge management,
collaboration, communication and sharing, creation, evaluation and problem solving. In addition to these skills,

they also stated that they observed a limited development in ethics and responsibility skills.

132



The Digital Literacy Levels and Interpretation Strategies on the Website

Martin (2005) and Martin (2008) mentioned in their studies that there are some basic elements of digital literacy.

These elements are;
1. Digital literacy includes being able to perform successful digital actions in times of need.

2. Digital literacy is shaped according to the needs of the individual and is a process that develops in line
with the needs of the individual throughout his/her life.

3. The concept of digital literacy includes components of other literacy that are related to digital literacy. In
addition, digital literacy is a much broader concept than ICT literacy.

4, Digital literacy includes having relevant knowledge, skills, attitudes and techniques and planning,

implementing and evaluating necessary digital action in case of need.

5. Digital literacy involves being aware of being digitally literate and taking responsibility for one's own
development process.

One of the results of the digitalization of the world is the transfer of information resources to digital environments
(zillinger, 2019). Search engines and databases are at the forefront among the sources referenced when searching
for information. The preference of these sources shows that the information in the digital environment is very
important (Zengin, 2017). To search for information, digital resources are preferred because they are quickly and
easily accessible (Tatar, 2016). Although searching for information in the digital environment is perceived as a
fast and easy process, it is a complex process that requires effort to reach the correct information from a large
amount of information on the web (Karaoglan Y1lmaz et al.,2019; Topal & Siiner, 2021). The information seeking
and accessing behaviors we perform in order to meet both personal and business-related needs that we encounter
in daily life are very important (Berget & MacFarlane, 2020).

Today, with development of technology, internet has become the most preferred information source for individuals
to access information. For this reason, it is very important to search and interpret information by using the internet
consciously (Ira & Geger, 2017). The main reason why the Internet is preferred so much is that it removes the time
and space limitations (Askar & Mazman, 2013; Karaoglan Yilmaz, 2016). The rapid and easy accessibility of
digital resources has made them highly preferred by students. Students have made changes in their information
seeking behaviors in order to access information in the digital environment (Tatar, 2016). Information seeking

behaviors can be defined as actions performed by an individual to reach information (Wilson, 2000).

Information search can be performed both directed and undirected. Directed calls are calls made to meet a specific
information need. Information is obtained by writing the necessary query sentences. Undirected calls are made for

exploratory purposes. These searches are more like navigating through links (Berget & MacFarlane, 2020).

Enochsson (2019) examined how Swedish youth perform their information-seeking behavior on the Internet. In
his study, he observed that when students were directed to information, they could find information from a long
text on a web page. However, he observed that students had problems in behaviors such as navigating a web page,
recording and storing information. While searching for information, students understand what they read and search

for information.

Reisoglu, Cebi and Bahgekapili (2019) examined how university students' online information seeking behaviors

are shaped in simple and difficult tasks. Students' online information search strategies differed depending on their
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experiences. Experienced students used the strategies of problem solving, determining the main idea, evaluation
and purposeful thinking while performing difficult tasks. However, novice students performed behaviors related
to disorientation and control strategies. Novice students used irrelevant keywords and deviated from their search
tasks by clicking on irrelevant links. Students experienced in simple tasks used problem solving, purposeful
thinking and control strategies. Novice students, on the other hand, performed behaviors related to the
disorientation strategy. While performing the tasks, experienced students completed both simple and difficult tasks
in a shorter time than novice students.

Sendurur and her colleagues (2019), tried to determine how successful students search the web for difficult and
easy tasks. As a result of the study, they stated that the information search behaviors of the students on the web
differ depending on whether the task given is difficult or easy. They have observed that even these successful
students get lost while searching for information on the web in the face of difficult tasks. In both tasks, students
showed copy and paste behavior. In both tasks, students tended to use web pages such as wikipedia.org. The
students made frequent changes in their information seeking strategies as the task level became more difficult.
They also observed an increase in the number of tabs opened, the websites visited, the keywords searched, and the
time elapsed during the research as the task level became more difficult. Ackerman, Yom-Tov and Torgovitsky
(2020) stated in their study that the search time depends on the reliability and consensus of the website when

searching on the web.

Today, web-based learning has become more and more common. In addition, the information search strategies
used in web environments and the way of evaluating the information obtained with the strategies used have also
become important. Every information encountered in web environments, which are accepted as important

information sources, is correct.

Users should take responsibility while evaluating the accuracy and relevance of the information (Geger & Ira,

2014).

Polizzi (2020) gathered the knowledge and skills necessary to evaluate online content in six groups. These;

1. To be able to understand the source and nature of knowledge,

2. To be able to use multiple sources in a practical way,

3. To be aware of the context and content of the information,

4, To have the knowledge and skills necessary to use the Internet in a functional way,

5. Being aware of what we can or cannot do on the Internet,

6. To have a wider knowledge about digital environments and to have the necessary knowledge and skills

about the internet.
Tsai (2004) has set some standards to evaluate the materials in web-based learning environments. These;

1. Integrity standards: web users pay attention to multiple source and authority standards when deciding on
the accuracy of web information. The multi-source standard is to judge the accuracy of web information by
comparing it with other sources. Authority is the reputation and reliability of the website, which is the source of

information.
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2. Usability standards: web users consider content and functionality standards when deciding on the
usefulness of web information. The content standard is to decide whether the web information is useful or not. The
functionality standard, on the other hand, is the convenience of web information in terms of accessibility,
searchability and rich content.

3. Search strategies: web users pay attention to elaboration and exploration strategy and matching strategies
when searching for information on the web. The elaboration and exploration strategy is to try to reach the most
appropriate web information for the purpose by paying attention to the links between information sources.
Matching, on the other hand, is trying to reach information through websites that exactly match the searched web
information.

Method

In this section, the research model chosen following research problem, universe and sample, data collection tools,

data collection processes and data analysis to be made information about subheadings in case of given.

The Research Model

This in the study to research participating teacher candidates’ digital literacy levels of information search and
interpretation strategies in the web environment. It is aimed to examine in terms of various variables. Therefore,
in this research quantitative research pattern and descriptive scanning in the model relational scanning method will
be used. Descriptive research is to determine the characteristics of a particular group. It can be defined as the data
collection study for Relational research is only studies that examine between events or situations to determine what
happened aspect identifiable (Biiyiikoztiirk et al., 2012).

The Research Universe and Sample

This research was carried out by Necmettin Erbakan in the 2019-2020 academic year. To prospective teachers
studying at Ahmet Kelesoglu Faculty of Education, University has been applied. As a result of the examinations
made on the collected questionnaire forms, missing or incorrect One to scale not found. Conclusion aspect

collected data This in scope analysis has been done.

To the participants belonging demographic data below tables in case of given.
Table 1. Teacher Candidates’ Gender Related Data

Frequency (n) Percentage (%)
Female 323 64.6
Male 177 354
Total 500 100.0

Table 1 also seen aboutto sample constituent teacher candidates 64.6% of (N=323) Female, 35.4%'

your reputation (N=177) Male is observed.
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Table 2. Teacher Candidates’ Class Level

Class level Frequency (n) Percentage (%)
1 147 29.4

2 116 23.2

3 120 24.0

4 117 234

Total 500 100.0

Table 2 also seen aboutto sample constituent teacher candidates 29.4% (N=147) 1st Class, 23.2% of
(N=116) 2. Class, 24.0% (N=120) 3rd Class, 23.4% (N=117) whereas 4. is the class.

Table 3. Teacher Candidates’ Average Academic Note

Average Academic Note Frequency (n) Percentage (%)
1.50-2.00 42 8.4

2.01-2.50 120 24.0

2.51-3.00 154 30.8

3.01-3.50 129 25.8

3.51-4.00 55 11.0

Total 500 100.0

Table 3 also seen aboutto sample constituent teacher candidates 8.4% of (N=42) 1.50-2.00 academic
note to the average, 24.0% of (N=120) 2.01- 2.50 academic note to the average, 30.8% of (N=154) 2.51-3.00
academic note average, 25.8% (N=129) have 3.01-3.50 academic grade point average, and 11.0% (N=55) 3.51-
4.00 academic to grade point average has is observed.

Table 4. Teacher Candidates’ Daily Internet Use Duration

Daily Internet Use Duration Frequency (n) Percentage (%)
1-2 hour 49 9.8

3-5 hour 314 62.8

6-9 hour 121 24.2

10 hours And above 16 3.2

Total 500 100.0

Table 4 also seen aboutto sample constituent teacher candidates 9.8% of (N=49) daily 1-2 hour
internet used, 62.8% of (N=314) daily 3-5 hour Internet used, 24.2% of (N=121) daily 6-9 hour Internet
used, 3.2% of (N=16) daily 10 hour And above Internet use is observed.

Table 5: Teacher Candidates’ Daily Social Media Use Duration

. . . . Percentage
Daily Social Media Use Duration Frequency (n) )
0
1-2 hour 232 46.4
3-5 hour 268 53.6
Total 500 100.0

Table 5 also seen aboutto sample constituent teacher candidates 46.4% (N=192) used social media for

1-2 hours a day, 53.6% (N=268) daily 3-5 hours of social media uses is observed.
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Table 6. Data On the Frequency of Teacher Candidates Search For Information on The Web

Information Search Frequencies on The Web  Frequency (n) Percentage (%)
Now and again 159 31.8

Generally 268 53.6

Each time 73 14.6

Total 500 100.0

Table 6 in seen aboutto sample constituent teacher 31.8% (N=159) of the candidates sometimes search
for information on the web, 53.6% (N=268) generally web also information they seek, 14.6% of (N=73) each time

on the web information they are looking for is observed.

Table 7. Teacher Candidates’ Digital Literacy Experiences

Status of taking digital literacy Frequency (n) Percentage (%)
Yes 50 10.0

No 450 90.0

Total 500 100.0

Table 7 also seen aboutto sample constituent teacher 90.0% of candidates (N=450) more before digital
with literacy relating to education they did not receive, 10.0% (N=50) whereas more before digital with literacy
relating to education received is observed.

Table 8. Teacher Candidates’ Smartphone Use Condition

Usage of Smartphone Frequency (n) Percentage (%)
Yes 497 99.4

No 3 0.6

Total 500 100.0

Table 8 also seen aboutto sample constituent teacher 99.4% of candidates (N=497) clever telephone used,

0.6% of (N=3) whereas clever telephone did not use is observed.

Table 9. Teacher Candidates’ Mom Education Level

Mother Education Level Frequency (n) Percentage (%)
Primary school 146 29.2

Middle school 133 26.6

High school 122 244

License 99 19.8

Total 500 100.0

Table 9 in seen aboutto sample constituent teacher 29.2% of candidates (N=146) their mothers primary
school graduate, 26.6% of (N=133) their motherssecondary school graduates, 24.4% (N=122) of their mothers

were high school graduates, 19.8% (N=99) their mothers bachelor's degree is observed.
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Table 10. Teacher Candidates’ Father Education Level

Father Education Level Frequency (n) Percentage (%)
Primary school 85 17.0

Middle school 80 16.0

High school 155 31.0

Associate degree 41 8.2

Licence 139 27.8

Total 500 100.0

Table 10 in seen aboutto sample constituent teacher 17.0% of candidates (N=85) their fathers primary
school graduate, 16.0% of (N=80) their fathers middle school graduate, 31.0% of (N=155) their fathers high school
graduate, 8.2% of (N=41)fathers were associate degree graduates, 27.8% (N=139) fathers were undergraduate

graduates. is observed.

Table 11. Teacher Candidates’ Internet Usage Purpose

Purpose of Internet Usage Frequency (n) Percentage (%)
Research 125 25.0

Playing Game 54 10.8
Following News 299 59.8

Social media 22 4.4

Total 500 100.0

Table 11 also seen aboutto sample constituent teacher 25.0% of candidates (N=125) internet -most A lot
research for the purpose of they use, 10.8% of (N=54) they use the internet mostly for playing games, 59.8%
(N=299) internet social media to use for the purpose of they use, 4.4% of (N=22) internet-most for many other

purposes observed to be used.

Table 12. Data on the Device Teacher Candidates Mostly Connect to the Internet

The Device Most Connected to the Internet  Frequency (n) Percentage (%)

Computer 84 16.8
Other 416 83.2
Total 500 100.0

As can be seen in Table 12, it is observed that 16.8% (N=84) of the prospective teachers in the sample use
computers as the device they connect to the internet the most, and 83.2% (N=416) use other devices as the device
they connect to the internet the most.

Table 13. Teacher Candidates’ Internet Connection Status

Internet Connection Status Frequency (n) Percentage (%)
Yes 429 85.8

No 71 142

Total 500 100.0
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Table 13 also seen aboutto sample constituent teacher 85.8% (N=429) of the candidates have a continuous

internet connection, 14.2% (N=71) continually to internet connection owner is observed not to exist.
Table 14. Teacher Candidates’ Family Monthly Income

Family Monthly Income Levels Frequency (n) Percentage (%)
0-2000 TL 50 10.0
2001-4000 TL 183 36.6
4001-6000 TL 169 338
6001-8000 TL 55 11.0

over 8000 43 8.6

Total 500 100.0

Table 14 also seen aboutto sample constituent teacher The family monthly income level of 10.0% (N=50)
of the candidates was 0-2000 TL, 36.6% (N=183) of the family 2001-4000 TL of monthly income level, 33.8%
(N=169) of family monthly income level 4001-6000 TL, 11.0% (N=55) of the family monthly income 6001-8000
TL, 8.6% (N=43) family monthly income level of 8000 TL And above is is observed.

Data Collection Vehicle and/or Techniques

Before presenting data collection tools to prospective teachers, the rules of ethics related to privacy were shared
and it was explained how the scales should be filled. The collected data with statistics program analysis has been
done.

Findings

Of the research This in the section research questions, without research collected dataThe Findings of the

statistical analyzes made according to the comments in detail presented.

Examining digital literacy and online information searching strategies by gender

Study of the group digital literacy and web in the environment information call of their condition to the gender
variable according to t-test Findings Table 1.

Table 15. Examining digital literacy and online information searching strategies by gender

Gender N . S Sd t p
323 -1,232
S Female
Digital literacy 58,653 8.7865 498 .219
Male 177 59,627 7.8137
Searching for 323 -.524
. . Female
information on the web 80,529 8.8026 498 .600
Male 177 80,972 9.3998

As can be seen in Table 15, the t-test was obtained for unrelated samples.made to the findings according to, study

of the group digital literacy (Female X =58.65; MaleX =59.62) And web in the environment information call
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of their condition (Female X = 80.52; Male X = 80.97) does not show a significant difference according to the
gender variable (p>.05). Other One in words, study of the group digital literacy and web in the environment

information call statuses according to the gender variable does not change.

Examining digital literacy and online information searching strategies by classroom level

Study of the group digital literacy and web in the environment information call of their condition class to the
variable according to significant One difference showing and that you didn't show oriented single factor analysis
of variance (ANOVA) of findings at Table 2.

Table 16. Examining digital literacy and online information searching strategies by classroom level

Class in which they studied Source of Sum of Mean
. df F p
Variance Squares Square
Digital literacy Intergroup 123,375 3 41.125 573 .633
Ingroups 35589,623 496 71,753
Total 35712.998 499
Searching for information on
Intergroup 180,274 3 60.091 739 .529
the web
Ingroups 40343.428 496 81.338
Total 40523.702 499

As seen in Table 16, the study group's digital literacy and web for unrelated samples according to the class variable
of information seeking situations in the According to the findings obtained using factor analysis of variance , the
study group's digitalsignificant difference between the scores of their literacy status for the class variable. there is
no difference [F(3-496)= .573, p > .05]. In other words, working group digital literacy status does not change
according to the class variable. Also, study group's information search status in the web environment for the class
variable. points between significant One difference there is no [F(3-496)=.739, p >.05]. Other One In other words,
the information search status of the workgroup in the web environment is determined by the class variable. does

not change.
Examining digital literacy and online information searching strategies by average academic performance

Study of the group digital literacy and web in the environment information call of their condition weighted note
average to the variable according to significant One difference showing and Table 17 shows the single-factor

analysis of variance (ANOVA) findings given.

Table 17. Examining digital literacy and online information searching strategies by average academic performance

Sum of Mean
Source of
. df F

Variance Squares Square P
Digital literacy Intergroup 256,521 4 64,130 .895 466

Ingroups 35456.477 495 71.629

Total 35712.998 499

Searching for information on Intergroup 762,362 4 190,590 2.373 .051
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the web Ingroups 39761.340 495 80,326

Total 40523.702 499

As seen in Table 17, the study group's digital literacy and web unrelated according to the weighted grade point
average variable of According to the findings obtained by using one-factor analysis of variance for the samples,
weighted grade point average variable of the digital literacy status of the study group. There is no significant
difference between the scores they received for the students [F(4-495)= .895, p > .05]. In other words, the digital
literacy status weighted grade point average of the study groupto the variable according to does not change.
Moreover, study of the group web in the environment information call of their condition weighted note average to
the variable oriented they received points [F(4-495)= 2.373, p > .05]. In other words, study of the group web in
the environment information call status weighted note averageto the variable according to does not change.

Examining digital literacy and online information searching strategies by daily internet use

Study of the group digital literacy and web in the environment information call status of daily internet use differs
significantly according to the variable of daily internet use. Table 18 shows the single-factor analysis of variance
(ANOVA) findings given.

Table 18. Examining digital literacy and online information searching strategies by daily internet use

Sum of Mean
Source of Variance df E p
Squares Square
Digital literacy Intergroup 235,654 2 117,827 1651  .193
Ingroups 35477.344 497 71,383
Total 35712.998 499
Searching for information on  Intergroup 110.719 2 55,359 681 507
the web inar
groups 40412.983 497 81314
Total 40523.702 499

As seen in Table 18, the study group's digital literacy and web unrelated according to daily internet usage variable
According to the findings obtained by using one-factor analysis of variance for the samples , study of the group
digital literacy of their condition daily Internet use of the variable [F(2-497)= 1.651, p > .05]. In other words,
the digital literacy status of the study grouplt does not change according to the internet usage variable. In addition,
the working group in the environment information call of their condition daily Internet use of to the variable
oriented they received points between significant One difference there is no [F(2-497)= .681, p > .05]. Other
One in words, study of the group web in the environment information call status daily Internetuse of to the variable

according to does not change.

Examining digital literacy and online information searching strategies by daily social media use

Study of the group digital literacy and web in the environment information call t-test Findings according to daily
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social media usage variable of at Table 19.

Table 19. Examining Digital Literacy And Online Information Searching Strategies By Daily Social Media Use

Daily Social Media Use

N _ S Sd t p
X
S 1-2 hour 232 59.147 9.2855 498 .365 715
Digitalliteracy
2 hour And
268 58,869 7.6893
above
) 1-2 hour 498 -1.817 .070
Searching for 232 79,901 9.6839
information on the 2 hour And
268 81,366 8.3451

web above

As can be seen in Table 19, the t-test was obtained for unrelated samples. According to the findings, digital literacy
(1-2 hours) of the study group X =59.14; 2 hours and above X =58.86) And web in the environment information
call of their condition (1-2 hour X =79.90; 2 hours or more X =81.36) according to the daily social media usage

variable difference does not show (p>.05). Other One in words, study of the group digital literacy and information

seeking on the web, daily use of social media to the variable according to does not change.

Findings Regarding the Web Information Search Frequency Variable

Single-factor analysis of variance (ANOVA) findings regarding whether the study group's digital literacy and
information seeking on the web show a significant difference according to the variable of frequency of
information seeking on the web are given in Table 20.

Table 20. One-Factor Analysis of Variance (ANOVA) Results Of The Study Group's Digital Literacy And
Information Seeking On The Web According To The Frequency Of Information Seeking On The Web Variable

Frequency of Searching for ~ Source of Variance Sum of df Mean F p
Information on the Web Squares Square
Digital literacy Intergroup 532,215 2 266.107 3,759 .024
Ingroups 35180,783 497 70,786
Total 35712.998 499
Searching for information on  Intergroup 245,035 2 122,517 1512 222
the web Ingroups 40278,667 497 81,044
Total 40523.702 499

As seen in Table 20, the study group's digital literacy and web According to the variable of the frequency of
searching for information on the web, the information search situations in the According to the findings obtained
by using one-factor analysis of variance for the samples, study of the group digital literacy of their condition web
also information call frequency There is a significant difference between the scores they get for the variable [F(2-

497)= 3.759, p < .05]. In other words, digital literacy of the working group status web varies according to the
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frequency of seeking information. What groups does this difference come from? originated from, One Another in
other words difference Which groups what you did to determine as a result of the LSD test performed for the
purpose of in favor of the rank); usually to always (usually in favor of); always to occasionally (always in favor)
and always to usually(always in favor). In addition, in the web environment of the working group information call
of their condition web also information call frequency to the variable oriented they received points between
significant One difference there is no [F(2-497)= 1,512, p >.05]. Other One In other words, the status of the
working group searching for information on the web to the frequency variable according to does not change.

Examining digital literacy and online information searching strategies by educational experience
Study of the group digital literacy and web in the environment information call status to the variable of having

previously received education on digital literacy. according to t-test Findings Table 21 given.

Table 21. Examining Digital Literacy and Online Information Searching Strategies By Educational Experience

N X S Sd t p
o Yes 50 62,840 8.3602 498 3.421 .001
Digital literacy '
No 450 58,571 8.3717
Searching for Yes 50 83,520 9.3356 498 2.355 019
information on the
web No 450 80,371 8.9302

As seen in Table 21, the t-test for unrelated samples was obtained using the t-test.made to the findings according
to, study of the group digital literacy (Yes X =62.84; No X =58 57) and information search status (yes) on the
web. X =83.52; No X =80.37) According to the variable of having previously received education on digital literacy,

there is a significant difference shows (p>.05). Other One in words, study of the group digital literacy information
search situations in the web environment have previously been related to digital literacy.education taking status to

the variable according to is changing.
Examining digital literacy and online information searching strategies by mom education level

Study of the group digital literacy and web in the environment information call of their condition mom education
level to the variable according to significant One difference showing and One-factor analysis of variance
(ANOVA) findings indicating that the given.
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Table 22. Examining Digital Literacy and Online Information Searching Strategies by Mom Education Level

Sum of df Mean F p
squares Square
Digital literacy Intergroup 333.159 4 83,290 1.165 .325
Ingroups 35379,839 495 71,474
Total 35712.998 499
Searching for information on Intergroup 262,258 4 65,565 .806 .522
the web Ingroups 40261.444 495  81.336
Total 40523.702 499

As seen in Table 22, the study group's digital literacy and web in the environment information call of their
condition mom education level to the variable according to unrelated According to the findings obtained by using
one-factor analysis of variance for the samples, study of the group digital literacy of their condition mom education
level to the variableoriented they received points between significant One difference there is no [F(4-495)=
1,165, p >.05]. In other words, digital literacy status of the study group mother education does not change
according to the level variable. In addition, in the web environment of the working group information call of their
condition mom education level to the variable oriented they received pointshetween significant One difference
none [F(4-495)=.806, p > .05]. another one in words, the information search status of the study group in the web

environment was determined by the mother education level variable. according to does not change.

Examining digital literacy and online information searching strategies by father education level

Study of the group digital literacy and web in the environment information call of their condition father education
level to the variable according to significant One difference showing and One-factor analysis of variance
(ANOVA) findings indicating that the given.

Table 23. Examining Digital Literacy and Online Information Searching Strategies By Father Education Level

Sum of df Mean F p
squares Square
Digital literacy Intergroup 378,482 4 94,620 1,326 .259
Ingroups 35334,516 495 71,383
Total 35712.998 499
Searching for information Intergroup 695,822 4 173,956 2.162 072
on the web Ingroups 39827,880 495 80,460
Total 40523.702 499

As seen in Table 23, the study group's digital literacy and web in the environment information call of their
condition father education level to the variable according to unrelated According to the findings obtained by using
one-factor analysis of variance for the samples, study of the group digital literacy of their condition father
education level to the variableoriented they received points between significant One difference there is no
[F(4-495)= 1,326, p >.05]. In other words, digital literacy status of the study group father education does not

change according to the level variable. In addition, in the web environment of the working group information call
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of their condition father education level to the variable oriented they received points [F(4-495)=2.162, p >
.05] . In other words, information search status of the study group in the web environment to the variable of father

education level. according to does not change.

Examining digital literacy and online information searching strategies by internet usage purpose

Study of the group digital literacy and web in the environment information call there is a significant difference
between the variables of the internet usage purpose most. One-factor analysis of variance (ANOVA) findings on
whether Table 24 given.

Table 24. Examining Digital Literacy and Online Information Searching Strategies By Internet Usage Purpose

Purpose of Internet Usage Source of Variance Sum of df Mean F p
squares Square
Digital literacy Intergroup 537.107 2 268.554 3.794 .023
Ingroups 35175.891 497 70.776
Total 35712.998 499
Searching for information on  Intergroup 534.418 2 267.209 3.321 .037
the web Ingroups 39989.284 497 80.461
Total 40523.702 499

As seen in Table 24, the study group's digital literacy and web according to the variable of the purpose of using
the internet the most. single factor for unrelated samples to the findings obtained using analysis of variance.
according to, study of the group digital literacy of their condition internet -most A lot useThere is a significant
difference between the scores they got for the variable of purpose [F(2- 497) = 3.794, p <.05]. In other words, the
digital literacy status of the study group. It varies according to the variable of the purpose of using the internet the
most. What is this difference from groups originated from, One Another in other words difference Which groups
what you did as a result of the LSD test carried out to determine the difference between research and social media.
between (in favor of social media) and between social media and research (in favor of social media)appears to be
in favor of the media). In addition, information in the web environment of the working group call of their condition
internet -most A lot use purpose to the variable oriented they received points between significant One difference
has [F(2-497)= 3,321, p <.05]. Other Oneln other words, the status of the working group searching for information
on the web varies according to the frequency variable. Which groups caused this difference,One Another in other
words difference Which groups what you did to determine for the purpose of made LSD test as a result, your
difference research with social media between (social media in favor of social media) and between social media

and research (in favor of social media) is seen.

Examining digital literacy and online information searching strategies by most preferred device
Study of the group digital literacy and web in the environment information call t-test according to the most

preferred device variable to connect to the Internet Findings in Table 25 given.
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Table 25. Examining Digital Literacy and Online Information Searching Strategies by Most Preferred Device

Sum of df Mean F p p
Squares Square
Computer 709
Digital literacy 84 59,595 8.187 498 479
Others 416 58,877 8.5183
Searching for ~ Computer 3,591
information on 84 83,869 9.0936 498 000
the web Others 416 80.043 8.8681

As seen in Table 25, t-test was used for unrelated samples. get made to the findings according to, study of the
group digital literacy (Computer X =59.59: Others X = 58.87) According to the most preferred device to connect
to the Internet does not show a significant difference (p>.05). In other words, the working group digital literacy
statuses to the Internet connect for -most A lot preference begging device to the variable according to does not
change. However, web in the environment information call of their condition (Computer X = 83.86; Others X
= 80.04) Most preferred to connect to the Internet shows a significant difference according to the device variable
(p<.05). In other words, information search situations of the workgroup in the web environment. preference

begging device by variable is changing.
Examining digital literacy and online information searching strategies by Internet connection status

Study of the group digital literacy and web in the environment information call t-test Findings according to

continuous internet connection status variable at Table 26 given.

Table 26. Examining Digital Literacy and Online Information Searching Strategies By Internet Connection Status

Continually Internet Connection

N _ S Sd t p
Status
X
1.058
o Yes
Digital literacy 429 59,161 8.4795 498 291
No 71 58,014 8.3315
Searching for 337
Yes
information on the 429 80,741 9.1654 498 .736
web No 71 80,352 8.0713

As seen in Table 26, t-test was used for unrelated samples. According to the findings, the study group's digital
literacy (yes X =59.16; No x = 58.01) And web in the environment information call of their condition (Yes X =
80.74: No x = 80.35) continually Internet connection status to the variable according to significant One
difference shows (p>.05). In other words, the working group's digital literacy web information search status in the

environment according to the constant internet connection status variable. is changing.
Examining digital literacy and online information searching strategies by Family Monthly Income

Study of the group digital literacy and web in the environment information call of their condition family monthly
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income level to the variable according to significant One difference showing, and Table 27 shows single-factor
analysis of variance (ANOVA) findings.
Table 27. Examining Digital Literacy and Online Information Searching Strategies by Family Monthly Income

Source of Sum of Mean
Variance Squares a Square F P
Digital literacy Intergroup 205.723 4 51,431 717 .581
Ingroups 35507.275 495 71,732
Total 35712.998 499
Searching for information Intergroup 971.040 4 242,760 3.038 .017
on the web Ingroups 39552.662 495 79,904
Total 40523.702 499

As seen in Table 27, the study group's digital literacy and web in the environment information call of their
condition monthly income level to the variable according to unrelated According to the findings obtained by
using one-factor analysis of variance for the samples, study of the group digital literacy of their condition monthly
income level to the variable There is no significant difference between the scores they received for the students
[F(4-495)= .717, p > .05]. In other words, the digital literacy status of the working group and monthly income
level. to the variable according to does not change. Moreover, study of the group web in the environment
information between the scores of the search statuses for the monthly income level variable. significant One
difference has [F(4-495)= 3,038, p < .05]. Other One In other words, workof the group web in the environment
information call status monthly income level to the variable according to is changing. This your difference Which
from groups originated from, One Another in other words As a result of the LSD test performed to determine
which groups made the difference, difference between 0-2000 TL and 6001-8000 TL (in favor of 0-2000 TL) and
0-2000 TL between 0 and 8000 TL (in favor of 0-2000 TL); 2001-4000 TL to 8000 TL higher (in favor of 2001-
4000 TL); 4001-6000 TL to 8000 TL above between (in favor of 4001-6000 TL); 0-2000 with 6001-8000 TL
between TL (in favor of 6001-8000 TL) and between 8000 TL and 0-2000 TL (8000 TL) over 8000 TL and
between 2001-4000 TL (in favor of over 8000 TL) and 8000 TL above with 4001-6000 TL between (8000 TL

above you in favor) is seen.
Discussion, Conclusion, and Suggestions

Discussion

According to the research findings, the digital literacy levels of teacher candidates do not differ according to
gender. Similarly, in the studies of Karasu and Arikan (2016), Arik and Bektas (2016), Bozkan (2018), Maden,
Banaz, and Maden (2018), Kozan (2018) and Yaman (2019), there is a relationship between the gender variable
of teacher candidates and digital literacy. They concluded that there was no significant difference. In the study
conducted by Ocak and Karakug (2019), it was observed that there was a significant difference between the gender
variable of pre-service teachers and their digital literacy levels only in the sub-dimension of practice. In the studies
of Kiyic1 (2008), Ozgiir (2016), Cetin (2016), Arik (2018), Ozerbas and Kuralbayeva (2018), Yesildal (2018),
Boyac1 (2019), Ozoglu (2019) and Korkmaz (2020) They concluded that there is a significant difference between

the variable of digital literacy and digital literacy. This significance is in favor of male teacher candidates and
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indicates that the digital literacy levels of male teacher candidates are higher than female teacher candidates. In
the study conducted by Ocal (2017), the relationship between the gender of teachers and parents and their digital
literacy levels was examined. While no significant relationship was observed between the digital literacy levels of
the teachers and their gender, it was observed that there was a significant difference between the genders of the
parents and their digital literacy levels. This significance is in favor of men and indicates that the digital literacy

levels of male parents are higher than that of females.

According to the research findings, the digital literacy levels of teacher candidates do not differ according to their
grade levels. Similarly, in the study conducted by Ozerbas and Kuralbayeva (2018) it was observed that there was
no significant difference between teacher candidates' grade levels and digital literacy, except for only one sub-

dimension. However, in the study by Boyaci (2019).

It has been observed that there is a significant difference between the grade levels of teacher candidates and their
digital literacy levels. This significance indicates that pre-service teachers at 1st grade have lower levels of digital
literacy than pre-service teachers at other grade levels. In the study conducted by Yaman (2019), it was observed
that there was a significant difference between the classroom levels of teacher candidates and their digital literacy
levels. This significance indicates that the digital literacy levels of the pre-service teachers who go to the 2nd grade
have lower digital literacy levels than those who go to the 3rd, 4th and 4th grades and above. In the study conducted
by Hamutoglu, Giingéren, Uyanik, and Erdogan (2017), it was observed that there was a significant difference
between the classroom levels of teacher candidates and their digital literacy levels. This significance indicates that
the digital literacy levels of the 1st grade teacher candidates are lower than the 3rd and 4th grade teacher candidates.
In the study conducted by Kozan (2018), it was observed that there was a significant difference between the
classroom levels of teacher candidates and their digital literacy levels. This significance indicates that the digital
literacy levels of the 3rd grade teacher candidates are lower than both the 2nd and 4th grade teacher candidates.

According to the research findings, the digital literacy levels of teacher candidates differ according to their
continuous internet connection. Similarly, in the study conducted by Ocal (2017), Ozerbas and Kuralbayeva
(2018), Yaman (2019) and Korkmaz (2020), it was observed that there is a significant difference between pre-
service teachers' status of having a constant internet connection and their digital literacy levels. This significance
indicates that the digital literacy levels of pre-service teachers who have a constant internet connection are higher

than those who do not have a permanent internet connection.

According to the research findings, the digital literacy levels of teacher candidates do not differ according to their
daily internet usage time. Similarly, in the study conducted by Arik and Bektas (2016), Arik (2018) and Boyac1
(2019), it was observed that there was no significant difference between pre-service teachers' daily internet usage
times and their digital literacy levels. In the study conducted by Cetin (2016), it was observed that there is a
significant difference between the frequency of internet use of teacher candidates and their digital literacy levels.

This internet of meaning

It is stated that the pre-service teachers who use the internet frequently think that they are more competent in terms
of digital literacy than the pre-service teachers who use the internet at medium or low levels. In the study conducted
by Ozgiir (2016), it was concluded that as the duration of internet use of teacher candidates increases during the
day, their digital competence also increases. In the study conducted by Yaman (2019), it was observed that there

was a significant difference only in the attitude sub-dimension between the daily internet usage time of teacher
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candidates and their digital literacy levels. It has been observed that the digital literacy levels of pre-service
teachers whose daily internet usage time is less than 1 hour are lower than that of pre-service teachers with 1-3
hours, 4-6 hours and 18 hours or more. He also observed that pre-service teachers who use the Internet for 8-10
hours a day are lower than those who use the Internet for 18 hours or more. In short, as a result of the study, it was

concluded that as the daily internet usage time increases, the digital literacy attitude levels also increase.

According to the research findings, the digital literacy levels of teacher candidates do not differ according to their
family income. Similarly, in the study conducted by Yaman (2019), it was observed that there was no significant
difference between the family income status of teacher candidates and their digital literacy levels. In the studies
conducted by Acar (2015) and Yesildal (2018), it was observed that there is a significant difference between the
family income status of teacher candidates and their digital literacy levels. In the study conducted by Ogal (2017),
digital literacy proficiency perceptions of both teachers and parents were examined. As a result of the study, no
significant difference was observed between teachers' family income status and digital literacy proficiency
perceptions. However, it was observed that there was a significant difference between the family income status of

the parents and their perceptions of digital literacy proficiency.

According to the research findings, the digital literacy levels of teacher candidates do not differ according to the
education levels of their mothers and fathers. In the study conducted by Ocak and Karakus (2019), it was observed
that there was no significant difference between mother and father education levels and digital literacy levels. Acar
(2015) and Ogal (2017) observed in their studies that there is a significant difference between parental education
levels and digital literacy levels. In the study conducted by Yaman (2019), there was no significant difference
between the mother and father education levels and digital literacy levels of teacher candidates only in the technical

sub-dimension.

has been observed. He observed that the digital literacy levels of the teacher candidates whose mother education
level is secondary school are higher than the teacher candidates whose mother education level is primary school.
In the father's education level, he observed that the digital literacy levels of the teacher candidates whose education
level is secondary school and undergraduate education are higher than those with primary school education. In the
study conducted by Yesildal (2018), the relationship between the digital literacy levels of adults and their
educational status was examined. It has been observed that the digital literacy levels of illiterate and primary school

graduates are lower than those of graduate, undergraduate, associate degree and high school graduates.

According to the research findings, the digital literacy levels of teacher candidates do not differ according to the
device they most prefer while connecting to the internet. It has been observed that the most used device of teacher
candidates is other devices. In the study conducted by Onursoy (2018), it was stated that the devices most used by

university students while performing their digital literacy behaviors are smartphones and computers.

According to the research findings, the digital literacy levels of pre-service teachers do not differ according to their
daily use of social media. However, in the study conducted by Yaman (2019), it was observed that there is a
significant difference between the digital literacy levels of teacher candidates and their social media use. He
observed that the digital literacy levels of pre-service teachers who use social media are higher than those who do
not. In the study conducted by Hamutoglu, Giingdren, Uyanik, and Erdogan (2017), it was observed that there is

a significant difference between the digital literacy levels of teacher candidates and the frequency of their use of
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social media. They observed that the digital literacy levels of teacher candidates who always use social media are

higher than those who use social media occasionally and rarely.

According to the research findings, the digital literacy levels of teacher candidates do not differ according to their
daily digital literacy training. In the study conducted by Yaman (2019), it was observed that there was no
significant difference in the social factor dimension between the pre-service teachers' previous digital literacy
training and their digital literacy levels.

According to the research findings, the digital literacy levels of teacher candidates differ according to the purpose
they use the internet the most. However, in the study conducted by Kozan (2018), it was observed that there was
no significant difference between the types of sites that teacher candidates visit the most and their digital literacy

levels.

According to the research findings, the strategies of teacher candidates in searching and interpreting information
in the web environment do not differ according to gender. Similarly, in studies conducted by Tatar (2016), Sirakaya
and Cakir (2014), Tekin and Polat (2017), they observed that there was no significant difference between the
gender of pre-service teachers and their online information search strategies. In the study conducted by Turan,
Reisoglu, Ozcelik, and Goktas (2015), it was observed that there was no significant difference between the gender
of teachers and their online information seeking strategies. Ay (2016), on the other hand, observed that there is a
significant difference between the gender of pre-service teachers and their online information seeking strategies.
This significance indicates that male teacher candidates feel more competent than female teacher candidates in
terms of using online information search strategies effectively. In the study conducted by Geger and lIra (2015), it
was observed that there was a significant difference between the gender of university students and the strategies
of searching and interpreting information in the web environment. This significance means that male students use
a single source among the strategies of searching and interpreting information in the web environment, choosing
relevant content for the purpose, technical features and visual content strategies more often than female students.
According to the research findings, the strategies of teacher candidates for searching and interpreting information
in the web environment do not differ according to their grade levels. However, in the study conducted by Geger
and Ira (2015), it was observed that university students' strategies for searching and interpreting information in the
web environment differed significantly according to their grade levels. This significance indicates that 1st grade
students use the strategy of questioning different sources among the strategies of searching and interpreting
information in the web environment more than 4th grade students. In addition, this significance indicates that 4th

grade students trust official and expert websites more than 1st grade students.

According to the research findings, the strategies of teacher candidates for searching and interpreting information
in the web environment do not differ according to their daily internet usage time. Similarly, in the study conducted
by Geger and Ira (2015), it was observed that university students' strategies for searching and interpreting
information in the web environment did not show a significant difference according to their daily internet usage
time. In the study conducted by Tekin and Polat (2017), it was observed that the online information search and
interpretation strategies of teacher candidates did not show a significant difference according to their daily internet
usage time. In the study conducted by Turan and her colleagues (2015), it was observed that teachers' online
information search and interpretation strategies did not show a significant difference according to their daily

internet usage time.
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According to the research findings, the strategies of teacher candidates for searching and interpreting information
on the web do not differ according to the frequency of searching for information on the Internet. However, in the
study conducted by Sirakaya and Cakir (2014), it was observed that teacher candidates showed a significant
difference between their online information search and interpretation strategies and their frequency of searching
for information on the Internet. This significance indicates that the pre-service teachers who have a high frequency
of searching for information on the Internet are higher in online information-seeking strategies such as problem
solving, trial and error and control strategies.

Conclusion

This research aimed to examine the relationship between pre-service teachers' digital literacy levels and their
strategies for searching and interpreting information in the web environment. A relational screening model was

used in this study, which is quantitative research. The Findings obtained because of the study are given below.

The study involved teacher candidates, whose digital literacy levels and methods for searching and interpreting
information online were influenced by factors such as gender, class level, weighted grade point average, daily
internet usage, daily social media usage, prior digital literacy education, and mother's educational attainment. It
was found that there was no statistically significant difference in terms of father's educational attainment or
preferred device variables for Internet access. Stated differently, these factors include the gender, grade level,
amount of time pre-service teachers spend on the internet and social media each day, prior experience with digital
literacy, and mother education. The degree of digital literacy and the methods for finding and analyzing
information in an online setting remain constant regardless of an individual's educational background, father's
educational background, or preferred internet-connected device. It was observed that the digital literacy levels of
the teacher candidates participating in the research showed a significant difference according to the frequency of
searching for information on the web. In other words, the digital literacy levels of teacher candidates change
according to the frequency of searching for information on the web. It has been observed that the digital literacy
levels of teacher candidates who always seek information on the web are higher than those who often or generally
seek information. However, it was observed that there was no significant relationship between the frequency of
information search on the web and the strategies of searching and interpreting information on the web. In other
words, the strategies of searching and interpreting information in the web environment do not change according

to the frequency of information search on the web by the pre-service teachers.

It has been observed that both the digital literacy levels and the strategies of searching and interpreting information
in the web environment of the teacher candidates participating in the research differ according to the variable of
the purpose of using the internet the most. In other words, digital literacy levels and strategies of searching and
interpreting information in the web environment change according to the purposes of using the internet the most.
In terms of digital literacy, it has been observed that this change is higher among the pre-service teachers who use
the internet for the purpose of using social media the most compared to the pre-service teachers who use it for
research purposes. In terms of information search and interpretation strategies in the web environment, it was
concluded that the pre-service teachers who use the internet mostly for social media are at a higher level than the

pre-service teachers who conduct research.

It was observed that both the digital literacy levels and the strategies of searching and interpreting information in

the web environment of the teacher candidates participating in the research showed a significant difference
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according to the constant internet connection variable. In other words, digital literacy levels and strategies for
searching and interpreting information in the web environment change depending on the condition that pre-service
teachers have a constant internet connection. It has been concluded that the pre-service teachers who have a

continuous internet connection are higher in both of them than those who do not.

It was observed that the digital literacy levels of the teacher candidates participating in the research did not show
a significant difference according to the family income status variable. In other words, digital literacy levels of
teacher candidates do not change according to family income level. On the other hand, it was noted that the
prospective teachers' methods for looking up and analyzing data online differed significantly depending on their
family wealth. Stated differently, the methods used by prospective teachers to find and analyze material on the

internet vary depending on their family's income.
Suggestions

The following suggestions can be made for research to be conducted in line with the data obtained as a result of

the research:

1.  The sample of this study consists of teacher candidates. Therefore, there may be an educational effect on the
data obtained in the study. Therefore, since different Findings can be obtained in different samples, the study can

be repeated using different methods on different sample groups.

2. This research covers only pre-service teachers who continue to study at the university. The scope of the

research can be expanded by repeating the same study to include the graduate teacher candidates.
3. In-faculty projects can be developed so that teacher candidates can improve their digital literacy.

4. In order for pre-service teachers to use the strategies of searching and interpreting information effectively in

the web environment, trainings can be given to pre-service teachers to gain metacognitive skills.

5. In the lessons, activities can be developed to improve both the digital literacy levels of teacher candidates

and their strategies for searching and interpreting information in the web environment.
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Calisma Arduino Uno mikrodenetleyicisi ve mobil uygulamay1 birlestiren, bir findik kurutma
sistemi olarak kullanilmasi diisiiniilmiis bir sistemin tasarlanmasidir. Sistemin yazilim boliimi
kodlama konusunda {ist diizey bilgisi olmayanlarm bile uygulama gelistirmek i¢in kullanabildigi
blok tabanli bir yazilim olan MIT App Inventor ile kodlanmistir. Bu ¢aligmada bir findik kurutma
sistemi gelistirmek i¢in MIT App Inventor ile mobil uygulama tasarimi ve Bluetooth modiiliinii
kontrol edebilmek i¢in Arduino IDE yazilimi kullanilmistir. Kapsamli olarak gelistirilen sistem,
Tinkercad ile tasarlanan dis diizenek, Arduino Uno mikrodenetleyicisine bagh yagmur sensorii,
Bluetooth HC-06 modiilii ve iki adet Sg-90 servo motordan olusmaktadir. Sistemin ¢aligma
prosediirii, yagmur sensorii yagmuru algilamasi akabinde uygun a¢1 degeri verilen servo motor
sistemin kapagini kapatacaktir. Sistemin iizeri MIT App Inventor platformunda tasarlanan mobil
uygulama ve Arduino Uno mikrodenetleyicisine bagli HC-06 Bluetooth modiilii tizerinden uygun
ag1 degeri verilen diger bir servo motor ile de agilmasi saglanmistir. Geligtirilen sistemin prototipi,
maliyet olarak findik kurutma i¢in kullanilan diger sistemlere oranla daha az olmasi ve bu sistemin
birgok farkli amag i¢in kullanilabilecek olabilmesi 6n plana ¢ikan 6zelliklerdir.
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Abstract

The study aims to design a system that combines Arduino Uno microcontroller and mobile
application and is intended to be used as a hazelnut drying system. The software part of the system
is coded with MIT App Inventor, a block-based software that is used to develop applications even
by those who do not have a high level of knowledge in coding. In this study, MIT App Inventor
was used to develop a hazelnut drying system and Arduino IDE software was used to design a
mobile application and control the Bluetooth module. The comprehensively developed system
consists of an external mechanism designed with Tinkercad, a rain sensor connected to an Arduino
Uno microcontroller, a Bluetooth HC-06 module and two Sg-90 servo motors. The operating
procedure of the system is that after the rain sensor detects rain, the servo motor given the
appropriate angle value will close the system cover. The system was also turned on with a mobile
application designed on the MIT App Inventor platform and another servo motor, which was given
the appropriate angle value via the HC-06 Bluetooth module connected to the Arduino Uno
microcontroller. The prototype of the developed system stands out for its lower cost compared to
other systems used for hazelnut drying and its potential to be used for various purposes.
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Smart Drying System

Extended Abstract
Introduction

MIT App Inventor is a block-based software on which even those who are not ambitious about coding can easily
develop applications (Y1lmaz & Ustiin, 2021). With the mobile application developed with App Inventor and the
HC-06 Bluetooth module connected to the Arduino Uno microcontroller, the Arduino microcontroller board can
be provided to communicate with other wireless devices via Bluetooth wireless serial communication. Thanks to
this module that supports Bluetooth 2.0, the Arduino microcontroller can send commands to sensors and devices

wirelessly.

Arduino Uno is an open-source microcontroller that is easy to program and can be updated at any time. By
appealing to a broad spectrum of professionals and students, Arduino Uno is designed to develop devices that can
interpret sensors and environmental data (Ismailov et al., 2022). It is easier to upload new code to Arduino Uno
than to previous circuit boards because it does not need any additional hardware to upload code. A USB cable is
all it takes to upload the code (Badamassi, 2014). Almost all Arduino modules are compatible with the Arduino

IDE, a software that allows editing, compiling and uploading code (Fezari & Al Dahoud, 2018).

Arduino IDE is a platform-independent integrated development environment. Developed from C and C++
languages, Arduino IDE is a free software license (GPL) and an open-source programming language. Free software
is defined as the free sharing, modification, reuse and distribution of modified versions of developed software.
(Akadal et al. 2013). Open-source software, on the other hand, is software whose source code is publicly available
so that it can be studied, modified, developed and shared by enthusiasts and advanced programmers. (Steiniger &
Hunter, 2013). Thanks to these features, its development and debugging are carried out by a large network of
programmers. This makes transactions much faster. In this context, it can be used with debugging and some

advanced features with the new version 1.8.10, which was updated in 2019.

The drying system using Arduino Uno R3 microcontroller aims to optimize the drying time of hazelnuts during
the rainy season. In this respect, it is a very useful system for hazelnut producers in the Black Sea region, which
receives heavy rainfall. In order to emphasize the functionality of this system, first of all, it is necessary to focus
on the difficulty of drying hazelnuts. From the point of view of the hazelnut producer, the hazelnuts collected from
the orchards are brought to the threshing floor on the same day or a few days later, and they are laid in 10-15 cm
thick in the threshing floor and pre-dried in the sun until their outer shells (husk) turn Brown. After the pre-drying
process, the hazelnuts are separated from the husk and left to dry in the sun in thin layers on the awnings. All these
drying processes take 15-20 days, depending on the weather (Ozuyar, 2021). Tons of hazelnuts dried on wide
nylons are collected before they dry out in case of any rain, and they are laid out again when the sun shines. This
study is aimed to save the hazelnut producer from the trouble of collecting and laying the hazelnuts again and
again when it rains and to design a practical, economical, high-added-value system for this purpose. When the
automatic drying systems studied in the literature are examined, the design of an infrared-heated hazelnut dryer
(Keles & Sagilik, 2017), the design of a solar oven (Aktas et al., 2004), and finally, in the study conducted by
Olgun and Rzayev (2000), by drying the hazelnuts with three different solar energy systems the differences
between them were examined. In addition, Modeling of Solar Energy and Heat Pump Assisted Heating-Drying

System (Sevik et al. 2011) studies were also carried out. However, no system design following the rain situation
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with the rain sensor and providing the covering of the system with servo motors and that enables the system to be
uncovered again via the mobile application and Bluetooth (HC-06) module control has been found. Moreover, the
most important feature that distinguishes the system operating in this way from the studies in the literature is that
it is economically low in cost and can be used for several different purposes as a drying system. Accordingly, in

this study, it is aimed to design such a system and reveal the structure of the system.
Method

The design of the monitoring and control processes of the system that works in real-time with a mobile application
has been carried out in four stages. These; The electronic circuit that enables the control of the system and the
measurement of the rain condition, the Arduino IDE software that provides the control of the electronic circuit,
the mobile application that controls the electronic circuit after the rain stops completely, and the application of the
design of the system with Tinkercad, an online 3D design program. The electronic circuit consists of an Arduino
Uno microcontroller, rain sensor, Bluetooth (HC-06) module and two sg-90 servo motors. An analog value can be
read on the sensor output pin as a result of the contact of the parallel wires in the structure of the rain sensor with
water. In the Arduino IDE software, this analog value is interpreted by a control code group and if the rain level
is between 50 and 800, the system is covered using a servo motor. The process of uncovering the system is provided
with a mobile application designed with App Inventor. The mobile application sends an A code to the Arduino
microcontroller with the Bluetooth HC-06 module, and a control code group starts the servo motor and enables
the system to be uncovered again. The system skeleton, to which the electronic circuit is connected and that
functions as a drying system has been designed with Tinkercad and printed with a 3D printer. In this study, Arduino
Uno R3 has been used because it makes it simpler to set up circuits with peripheral modules (Shield) and it also
does not require the programmer required for microcontrollers and it is easier to program when compared to other
development Kits. In addition, the circuit elements that make up the circuit of the study are listed as follows. The
rain condition of the environment is measured with an analog rain sensor (raindrops module). 1 Sg 90 servo has
been used to cover the top of the drying system in case of rain. After the rain stops, Bluetooth Module HC-06 and
1 Sg 90 servo has been used to open the top of the drying system again. The top of the system is covered
automatically when it rains, and when the rain stops, the task of uncovering the system is transferred to the mobile
application. When we press the Open button in the mobile application, a code is sent to the Arduino IDE. The
incoming code is subjected to a control block and if the condition is met, the top of the system is uncovered again.
The prototype design of the system has been designed with Tinkercad. Tinkercad is an online 3D design tool that
works onling, is simple to use, and through which fun designs can be made with its colorful interface. To use the
program, it is enough to open a free account and create a profile. 3D designs can be shared with others or previously
shared designs can also be used. Afterward, the created designs can be printed with a 3D printer. The program can
output in STL, OBJ, and GLTF formats for 3D printers. The system covers the top of the system by making an
angle of 125 degrees through the servo motor, the first angle of which is 50 degrees, depending on the amount of
water coming on the rain sensor. When the user using the mobile application presses the Open button, the mobile
application sends an A code to the Arduino microcontroller via the Bluetooth HC-06 module. The Arduino IDE
software, which detects the code, also uncovers the top of the system by running the servo motor whose first angle

value of 100 and making an angle of 175 degrees.
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Discussion and Conclusion

The parts that make up the developed system are, respectively, the external assembly designed with Tinkercad, the
rain sensor connected to the Arduino Uno microcontroller, the Bluetooth HC-06 module and two sg-90 servo
motors. Rain is detected by the rain sensor in the system and the top of the system is covered by using a servo
motor. Uncovering the system is provided with the Bluetooth HC-06 module and a mobile application designed in

App Inventor.

In the prototype design (Pramudia et al., 2020) project of the automatic anchovy drying robot made using Arduino
ATmega 2560, a roof that closes when it rains and a structure that can turn to sunlight according to the data from
LDR sensors is seen. The anchovy drying container is programmed to move automatically by following the
sunlight movement detected by the LDR sensors in 3 movements. The drying container moved to the right at an
angle of 300 to the horizontal plane, to the middle at an angle of 0, and to the left at an angle of 300 to the horizontal
plane. The biggest disadvantage of this system is that it has a small drying area. However, for the hazelnut drying
process, the hazelnut should be laid in a thin layer and on large areas. In the study, the drying area of the drying
system designed with Thinkercad is more suitable and functional for this process. However, when market research
was conducted in Turkey, the price of a hazelnut/walnut drying machine produced by a company in which
hazelnuts are taken into a closed drying tank on a belt and with a 1-ton hazelnut drying capacity was found to be
195 thousand TL. With the help of this machine, the hazelnut is dried for between 8-20 hours. In the developed
system, it could cost a quarter of its price. In addition, the designed system can also function as a fruit drying,
carpet and laundry drying when the study (Atsiq et al., 2022) on the laundry drying system is examined, and this
study consists of Arduino Uno Microcontroller, an LDR connected to it, Rain sensor and Motor Driver. The LDR
in the system controls the sun condition in the sky and if the weather is cloudy, the motor driver pulls the clothesline
towards an enclosed area. The rain sensor also detects when it rains and quickly pulls the clothesline towards an
enclosed area. The disadvantage of this designed system is the constant pulling of the clothesline, which is the
main part of the system, every time when the sky is clear and cloudy or in a single drop of rain. In such a study, It
will mean that the laundry lying on the clothesline is constantly moving, perhaps falling and getting dirty. In the
developed system, products such as carpets, laundry and hazelnuts, which are placed inside for drying purposes,
do not need to move continuously. The moving part in the system is the roof part that protects the products.
Moreover, the coding of the system is coded with the Arduino IDE, which is widely used. Considering this
situation, it is seen that there is a clear way to create innovations by adding new modules to the system at the point

of further development of the system.
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Giris

Mobil uygulama, akilli telefonlar gibi tagiabilir cihazlar igin 6zel olarak kodlanmig, tasarlanmig ve uygulamaya
dokiilmiis yazilimlardir (Ciloglu, Ozeren, & Ustun, 2021; Guler, Ustun, & Yilmaz, 2022). Akill1 telefonlarin
islevselligi artip ekran boyutu 5 ingte standartlastikga tablet ve bilgisayar gibi cihazlara oranla daha fazla tercih
edilir hale gelmekte ve bu cihazlar i¢in uygulama gelistirmekte giderek 6nem kazanmaktadir (Gartner, 2015).
Elektronik bilesenlerin kiigiilmesi ve kablosuz iletim hizindaki gelismeler, mobil cihazlarin kullanimini her alana
tasimigtir (Portolan ve digerleri, 2011; Yilmaz, Ustun, & Guler, 2021). Her gegen giin hizla gelisen bilisim
enddistrisinin bir kolu olarak diisiinebilecegimiz mobil uygulamalar siirekli bir artis egilimindedir (Pekytirek,
Saglam & Ustun, 2020) ve mobil uygulamalarin ¢esitliligi son kullanicilarin ihtiyaglarina gore hizla artmaktadir

(Tosunoglu & Ustun, 2021).

Egitim, saglik, turizm gibi her alanda birgok ihtiyaci karsilayan mobil uygulamalar1 gerceklestiren yazilimcilar
adeta inovasyon motoru olarak calisirlar (Dalmasso ve digerleri, 2013). Mobil uygulama gelistiriciler bu
platformlarda uygulamalarmi gelistirmek i¢in ¢esitli mobil uygulama gelistirme yazilimi kullanirlar (Giilciioglu,
Ustun & Seyhan, 2021). Bu uygulama gelistirme yazilimlarindan biri MIT App Inventor’dir. MIT App Inventor
kodlama konusunda iddiali olmayanlarin bile kolaylikla uygulama gelistirebilecegi blok tabanli bir yazilimdir
(Yilmaz & Ustiin, 2021). App Inventor islemsel diisiinmeyi mobil uygulamalar yoluyla 6gretmeyi amagclayan,
Ogrenenlerin bilesenleri tasarim ekranina siiriikle-birak yontemiyle ekledigi ve uygulama tasarlayabildigi bir

platformdur (Patton ve digerleri, 2019).

App Inventor, Stratch benzeri bir arayiize sahiptir ve Android tabanli ¢aligan uygulamalar gelistirilebilen bir aragtir
(Efendi, 2018). App Inventor baslangicta Google tarafindan gelistirilmis olsa da Google 2011 yilinda kaynak
kodunu yayinlayarak sunucusunu feshetmistir. Bu gelismelerden sonra App Inventor platformunun yaraticis1 Hal
Aberson MIT siirlimii i¢in harekete gegmis ve App Inventor, A2 siiriimii 6 Aralik 2013 tarihinde yayinlamistir.
“App Inventor Classic” olarak da bilinen MIT App Inventor, AI2 siiriimii ile tamamen tarayic1 iizerinden ¢aligir
hale gelmistir. App Inventor’un sahip oldugu araglar ile basit bir radyo uygulamasindan Arduino mikro denetleyici

sistem ve sensorlerinin de kontrol edilebildigi daha gelismis uygulamalar gelistirilebilir.

App Inventor ile gelistirilen mobil uygulama ve Arduino mikro denetleyicisine bagli HC-06 Bluetooth modiilii ile
Arduino mikro denetleyici kartinin diger kablosuz cihazlarla Bluetooth kablosuz seri haberlesmesi iizerinden
iletisim kurmasi saglanabilir. Bluetooth 2.0’1 destekleyen bu modiil sayesinde Arduino mikrodenetleyicisi
sensorlere ve cihazlara kablosuz olarak komut gonderebilir. Literatiir incelendiginde Arduino ATMEGA328 mikro
denetleyicisi, HC-06 ve App Inventor’dan olusan sesli komut tabanli bir ev otomasyon sistemi tasarlanmistir
(Amoran ve digerleri, 2021). Bu sistemde kullanict, sisteme baglandiktan sonra Bluetooth modiiliit Google Asistan
sesli uyarilar ile elektrikli ev aletlerini kontrol eder, agik veya kapali hale getirebilir. Arduino mikrodenetleyicisi
ve Bluetooth modiilii ile tasarlanan bir diger ¢alisma ise kablosuz su seviyesi izleme sistemidir (Asha & Srija,
2020). Bu sistemde Arduino sensorleri ile su seviyesi okunur ve 6nceden tanimli seviye degiskeni ile su seviyesini
takip edilir. Bluetooth modiilii ile su seviyesi kayith cep telefonuna aktarilarak siirekli olarak su seviyesi ile ilgili
kontrol saglanmaktadir. Ayrica Bluetooth modiilleri ve Arduino kullanilarak akilli tekerlekli sandalye (Lodhi ve

digerleri, 2016), Bluetooth ve Arduino BT teknolojisine dayali bir ev otomasyon sistemi (Piyare & Tazil, 2011),
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Bluetooth 6zellikli Arduino-Uno tabanli taginabilir elektrokardiyogram (EKG) prototipi (Iskandar ve digerleri,
2019), Arduino'ya entegre bir Bluetooth aracisi kullanarak tiim elektronik ekipmanlari kontrol edebilen bir uzaktan

kumanda (Rahmiati ve digerleri, 2014) gelistirilmistir.

Bluetooth HC-06 modiilii seri port tizerinden ¢alisir ve birgok cihazla uyumlu bir sekilde ¢alisabildigi gibi en sik
birlikte kullanimi1 Arduino Uno mikrodenetleyicisidir. Arduino Uno programlanmasi kolay, istenildigi zaman
giincellenebilen agik kaynakli bir mikro denetleyicidir. Arduino Uno profesyoneller ve 6grencileri kapsayan genis
bir yelpazeye hitap ederek sensorler ile ¢evre verilerini yorumlayabilen cihazlar gelistirmesi i¢in tasarlanmistir
(ismailov ve digerleri, 2022). Arduino Uno’ya onceki devre kartlarina gore yeni kod yiiklemek daha kolaydir,
clinkii kod yiiklemek icin ayrica bir donanima ihtiyaci yoktur. Kod yiiklemek i¢in bir USB kablosu yeterlidir
(Badamassi, 2014). Hemen hemen tiim Arduino modiilleri kodu diizenlemeye, derlemeye ve yiiklemeye imkan

veren bir yazilim olan Arduino IDE ile uyumludur (Fezari & Al Dahoud, 2018).

Arduino IDE platform bagimsiz tiimlesik bir gelistirme ortamidir. C ve C++ dillerinden gelistirilen Arduino IDE
Ozgiir yazilim lisansi1 (GPL) ve agik kaynak kodlu bir programlama dilidir. Gelistirilen yazilimin {icretsiz olarak
yeniden kullanilmasi, degistirilmesi, paylasilmasi ve degistirilmis seklinin tekrar dagitimina izin vermesi 6zgiir
yazilim olarak tanimlanmaktadir (Akadal ve digerleri, 2013). A¢ik kaynak kodlu yazilim ise kaynak kodu herkese
acik olan boylelikle de meraklilar1 ve ileri seviye programcilar tarafindan incelenebilen, degistirilebilen,
gelistirilebilen ve paylagilabilen yazilimlardir (Steiniger & Hunter, 2013). Bu 6zellikleri sayesinde gelistirilmesi,
hatalarin ayiklanmasi biiyiik bir programci ag1 tarafindan gergeklestirilmektedir. Bu durum islemlerin ¢ok daha
hizli olmasini saglamaktadir. Bu baglamda 2019 yilinda giincellenerek 1.8.10 yeni siiriimii ile beraber hata

ayiklama ve farkli gelismis 6zellikleri de kullanilabilmektedir.

Arduino Uno R3 mikrodenetleyici kullanan kurutma sistemi yagishi mevsimde findik kurutma siirecini optimize
etmeyi amaglamaktadir. Bu acgidan 6zellikle bol yagislar alan Karadeniz bolgesindeki findik iireticileri igin ¢ok
kullanigh bir sistemdir. Bu sistemin islevselligini vurgulayabilmek i¢in Oncelikle findik kurutmanin zorlugu
iizerinde durmak gereklidir. Findik {ireticisi agisindan bakildiginda, bahgelerden toplanan findiklar birkag giin
icerisinde harmana getirilir ve harmanda 10-15 cm kalinliginda serilerek giines altinda 6n kurutma ile dis kabuklari
(ziiruflar1) kahverengi oluncaya bekletilir. On kurutma isleminin akabinde findiklar patozla dis kabuklarindan
ayrilip tenteler lizerine alinarak ince tabakalar seklinde giineste kurumaya birakilir. Tim bu kurutma iglemleri
havanin durumuna gére 15-20 giin siirer (Ozuyar, 2021). Genis naylonlar iizerinde kurutulan tonlarca findik
herhangi bir yagmur goriilmesi durumunda kurumadan toplanmakta, giines agtiginda tekrar serilmektedir. Yapilan
caligma ile findik tireticisini yagmur yagdiginda findiklarin tekrar tekrar toplama-serme zahmetinden kurtarmak

ve bu amag dogrultusunda pratik, ekonomik, katma degeri yiiksek bir sistem tasarlanmasi1 amaglanmaktadir.

Literatiirde ¢alisilan otomatik kurutma sistemleri incelendiginde Infrared 1sitmal findik kurutma makinasi tasarimi
(Keles & Sagilik, 2017), glines enerjili bir firn tasarimi (Aktas ve digerleri, 2004) ve son olarak Olgun ve Rzayev
(2000) tarafindan yapilan ¢alismada findigin ¢ farkli giines enerji sistemi ile kurutulmasi yapilarak birbirleri
arasindaki farklara bakilmigtir. Bununla beraber Giines Enerjisi ve Is1 Pompasit Destekli Isitma-Kurutma
Sisteminin Modellenmesi (Sevik ve digerleri, 2011) ¢alismalar1 da yapilmustir. Fakat yagmur sensorii ile yagmur
durumunu takip eden ve servo motorlar ile sistemin kapanmasini saglayan; sistemin iizerinin mobil uygulama ve
Bluetooth (HC-06) modiilii kontrolii {izerinden tekrar agilmasini saglayan bir sistem tasarimina rastlanmamugtir.
Ayrica, literatiirde yer alan ¢alismalardan bu sekilde ¢aligan bir sistemi ayiran en 6nemli 6zellik, ekonomik olarak
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maliyetinin diisiik olmast ve kurutma sistemi olarak birka¢ farkli amag i¢in de kullanilabilir olmasidir. Bu
baglamda Tiirkiye’de piyasa arastirmasi yapildiginda bir sirketin trettigi findigin bir bant iizerinde kapali bir
kurutma tankina alinarak ve 1 ton findik kurutma kapasitesi olan bir findik/ceviz kurutma makinasinin fiyati 195
bin tl olarak goriilmiistiir. Findik bu makine ile 8-20 saat arasinda kurumaktadir. Gelistirilen sistem ise bunun
¢eyrek maliyetine mal olabilmektedir. Ayrica tasarlanan sistem meyve kurutma, hali ve gamasir kurutma sistemi

olarak da islev gorebilmektedir.
Yontem

Sistem Yapisi

Mobil uygulama ile ger¢cek zamanli ¢alisan bir sistemin izleme ve kontrol islemlerinin tasarimi dort agamali olarak
gergeklestirilmigtir. Bunlar; sistemin kontroliinii ve yagmur durumunun Slglilmesini saglayan elektronik devre,
elektronik devrenin kontroliinii saglayan Arduino IDE yazilimi, yagmurun tamamen dinmesinin ardindan
elektronik devreyi kontrol eden mobil uygulama ve sistemin tasariminin ¢evrimici 3D tasarim programi olan
Tinkercad ile uygulanmasi. Elektronik devre; Arduino Uno mikro denetleyicisi, yagmur sensorii, Bluetooth (HC-
06) modiilii ve iki adet sg-90 servo motordan olugmaktadir. Yagmur sensoriiniin yapisinda bulunan paralel
cekilmis iletken hatlar suyla temas etmesi sonucu sensor ¢ikis pininde analog bir deger okunabilmektedir. Arduino
IDE yaziliminda bu analog deger bir kontrol kod grubu tarafindan yorumlanarak yagmur miktart 50 ile 800 arasi
ise sistemin iizerini bir servo motor kullanarak kapatmaktadir. Sistemin {izerinin tekrar agilma islemi ise App
Inventor ile tasarlanan bir mobil uygulama ile saglanmaktadir. Mobil uygulama Bluetooth HC-06 modiili ile
Arduino mikro denetleyicisine bir A kodu gondermektedir ve bir kontrol kod grubu servo motoru ¢aligtirarak
sistemin {izerinin tekrar agilmasini saglamaktadir. Elektronik devrenin baglandigi ve kurutma sistemi olarak islev

saglayan sistem iskeleti Tinkercad ile tasarlanmis ve 3D yazici ile basilmistir.
Elektronik Devre

Bu calismada, ¢evresel modiillerle (Shield) birlikte devre kurmay1 daha basit hale getirmesi, Mikrodenetleyiciler
icin gerekli olan programlayiciya ihtiyag duymamasi, programlamasi diger gelistirme kitlerine nazaran daha
anlagilir ve kolay olmasi nedeniyle Arduino Uno R3 kullanilmistir. Arduino Uno mikro denetleyicisi bes liniversite
arkadas1 tarafindan 2005 yilinda Italya’nin Ivrea Interaction Design Enstitiisiinde gelistirilmistir (Zlatanov, 2015).
Arduino ile eglenceli ve yaratict STEAM egitimleri verilebilir. STEAM daha gesitli ve yenilik¢i bir ig giicii
yetistirmeyi amaglayan, bilim, teknoloji, mithendislik konularinin yani sira sanat ve tasarimi da igeren daha genis
bir egitim modelini tanimlar (Allina, 2018). STEAM egitimi problem ¢ézme becerisi, yaraticiligi, 6grenci
katilimin1 ve diger biligsel faydalari gelistirmek icin STEAM konularini sanat ile birlestirir (Perignat & Katz-
Buonincontro, 2019). Arduino’nun ag¢ik kaynak yaklagimi 6grencileri ¢alistikga gelistirir ve giliglendirir. Bunun

yaninda pro serisi ile [oT uygulamalar1 gelistirilebilir (Arduino Team, 2023).

Calismanin devresini olusturan devre elemanlar su sekilde siralanmaktadir. Ortama ait yagmur durumu analog
yapiya sahip yagmur sensorii (raindrops modiile) ile Ol¢lilmektedir. Yagmur durumunda kurutma sistemini
kapatmak icin 1 adet Sg 90 servo kullanilmigtir. Yagmurun dinmesinin ardindan tekrar kurutma sisteminin {izerini

acmak i¢in Bluetooth Modiili HC-06 ve 1 adet Sg 90 servo kullanilmistir.
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Sistem Tasarim

Sistemin prototip tasarimi Tinkercad ile tasarlanmistir. Tinkercad online olarak ¢alisan, kullanimi basit, rengarenk
arayliizii ile eglenceli tasarimlar yapilabilen bir online 3D tasarim aracidir. Programi kullanabilmek igin ticretsiz
bir hesap agmak ve profil olusturmak yeterlidir. 3D tasarimlar baskalariyla paylasilabilir veya daha dnceden
paylasilmis tasarimlar da kullanilabilir. Sonrasinda ise olusturulan tasarimlar 3D yazici ile basilabilir. Program 3D

yazicilar i¢in STL, OBJ, GLTF formatlarinda ¢ikt1 verebilmektedir.

Tasarlanan sistem Sekil 1°de de goriildiigii tizere 2 adet alt tabaka (1), siirgii sistemini tasiyan 8 adet dikme (2), 4
adet siirgili sistemi (3) ve siirgli sisteminin i¢inde hareket eden ve cati gérevini iistlenen bir iist tabakadan (4)

olusmaktadir.

§:i | [@ alttaban n % Yy ,;‘OQ

® - g

WSt tresess drn e

Sekil 1. Tinkercad Tasarimi

Bulgular

Sistem yagmur sensorii tizerine gelen suyun miktarina gore ilk agis1 50 derece olan servo motor araciligiyla 125
derecelik bir ag1 yaparak sistemin iizerini kapatmaktadir. Mobil uygulamayi kullanan kullanict A¢ butonuna
bastiginda mobil uygulama Arduino mikro denetleyicisine Bluetooth HC-06 modiilii iizerinden bir A kodu
yollamaktadir. Kodu algilayan Arduino IDE yazilimi da ilk ac1 degeri 100 olan servo motoru ¢alistirarak ve 175
derecelik bir a¢1 yaptirarak sistemin {izerini tekrar agilmasini saglamaktadir. Caligmanin devre semasi Sekil 2°de

goriilmektedir.
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Sekil 2. Sistemin Devre Semast

Arduino IDE yazilimi

Arduino IDE (Entegre Gelistirme Ortami1), MAC, Linux, Windows ortamlarinda ¢aligabilen, hemen hemen tim

Arduino modiilleriyle uyumlu, kod yazmak ve derlemek i¢in kullanilan bir yazilimdir (Fezari ve Al Dahoud, 2018).
Kullanilan Arduino IDE yaziliminda yagmur yagdiginda sistemin tizerini kapatan kod blogu asagidaki gibidir.
if((yagmur > 50 && yagmur <= 800) && key==0){

ServoAc.write(100);

for (open = 50; open <= 125; open +=1) {

ServoKapat.write(open);

delay(100);

}

key++;}

Sistem yagmur yagdiginda otomatik kapanmakta yagmurun dinmesiyle birlikte sistemin {izerini agma isini mobil

uygulamaya devretmektedir. Mobil uygulamadan Ac¢ butonuna bastigimizda Arduino IDE’ye bir kod
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gonderilmektedir. Gelen kod bir kontrol bloguna tabi tutulmakta ve sart saglanirsa tekrar sistemin {iizeri

acilmaktadir. Kod blogu asagidaki sekildedir.
if(hc06.read()=="A"{

ServoKapat.write(50);

for (close = 100; close <= 175; close += 1) {
ServoAc.write(close);

delay(100); }

key--;}

Mobil Uygulama

Calismada Bluetooth modiilii ile haberlesecek mobil uygulama App Inventor ile programlanmigtir. Mobil

uygulama kodlama kismi Sekil 3’te tasarim kismi ise Sekil 4’de goriilmektedir.

Viewer

when QNS S BeforePicking
o, set (EGRTHES - EEETES to BiuetoothCiient! -

-| AddressesAndNames -

when [EEGNEIEN AfterPicking
S istPicker! + W Selection - RGME N BluetoothClient1 - J#s1=xd
EL O =23 | istPicker! + B

@) 1§ BluetoothClient! - | IsConnected -
then  set B BackgroundColor - U

when Click @
do | (o] if BluetoothClient1 » B IsConnected -
L= Sl BluetoothClient] » JEEGIEY

when Click
do | (2] if BluetoothClient! - I IsConnected -

\_

o

A Y Lebelt - Y BackgroundColor - 3

X

: BAGLANTI YOK B —
]

Sekil 3. App Inventor Kod Blogu
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Sekil 4. Mobil Uygulama Arayiizii

Gelistirilen sistem, sensor ve Arduino kartin baglantis1 $ekil 5’te goriindiigii gibidir.

Sekil 5. Sistemin Son Goriiniimii

Tartisma ve Sonug¢

Yapilan ¢aligma ile Karadeniz bolgesinin bol yagmur alan bir bolge olmasi sebebiyle ¢ok zahmetli bir hal alan
findik kurutma isleminin maliyetinin diisiik, kullanimi1 rahat ve fonksiyonel bir sistem ile kolaylastiriimasi
amagclanmistir. Gelistirilen sistemi olugturan pargalar sirasiyla, Tinkercad ile tasarlanan dis diizenek, Arduino Uno
Mikro denetleyicisine bagli yagmur sensorii, Bluetooth HC-06 modiilii ve iki adet Sg-90 servo motordan

olugsmaktadir. Sistemde yagmur sensorii ile yagmur algilanmakta ve servo motor kullanilarak sistemin {izerinin
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kapanmas1 saglanmaktadir. Sistemin iizerinin tekrar agilmast ise, Bluetooth HC-06 modiilii ve App Inventor da

tasarlanan bir mobil uygulama ile saglanmaktadir.

Arduino ATmega 2560 kullanilarak otomatik hamsi kurutma robotunun prototip tasarimi (Pramudia ve digerleri,
2020) projesinde yagmur yagdiginda iizeri kapanan bir ¢ati ve LDR sensorlerinden gelen veriye gore giines 1s18ina
donebilen bir yap1 goriilmektedir. Hamsi kurutma kabi LDR sensorleri tarafindan algilanan giines 15181 hareketini
3 hareket halinde takip ederek hareket etmeye otomatik olarak programlanmistir. Kap saga dogru yatay diizleme
300, ortaya 0 ve sola yatay diizleme 300°lik aciyla hareket etmistir. Bu sistemin en biiyiik dezavantaji kiigiik bir
kurutma alanina sahip olmasidir. Oysaki findik kurutma islemi i¢in findigin ince bir tabaka halinde ve biiyilik
alanlara serilmesi gerekmektedir. Yapilan ¢aligmada, gelistirilerek Thinkercad ile tasarlanan kurutma sisteminin,
kurutma alan1 bu islem i¢in daha uygun ve iglevseldir. Camagir kurutma sistemi ile ilgili yapilan Atsiq ve digerleri
(2022) caligsmasi incelendiginde, Arduino Uno Mikrodenetleyici ona bagli bir LDR, Yagmur sensorii ve Motor
Siiriictiden olugmaktadir. Sistemdeki LDR havanin giines durumunu kontrol eder ve hava kapali ise motor siiriicii
camasir ipini kapali bir alana dogru ¢eker. Yagmur sensorii de yagmur yagdigin algilar ve yine ¢amasir ipini
kapali bir alana dogru hizla ¢eker. Bu tasarlanmis olan sistemin dezavantaji giinesin her agmasinda ve
kapanmasinda veya bir yagmur damlasinda sistemin ana pargasi olan ¢amasir ipinin siirekli ¢ekilmesidir. Bu
sekildeki bir calisma ise; ipte serili olan ¢amasirlarin siirekli hareket etmesi anlamina, belki de diismeleri ve
kirlenmeleri anlamia gelecektir. Gelistirilen sistemde i¢ine kurutma amacl konulan hali, ¢amasir, findik gibi
tirtinlerin siirekli hareket etmesine gerek yoktur. Sistemde hareket eden kisim iriinleri koruyan cati kismidir.
Bununla birlikte sistemin kodlamasi genis bir kitle tarafindan kullanilan Arduino IDE ile kodlanmistir. Bu agidan
bakildiginda sistemin daha da gelistirilmesi noktasinda sisteme yeni modiiller eklenip inovasyon olusturma

konusunda oniiniin a¢ik oldugu goriilmektedir.

Dis diizenegi 6zgiin bicimde tasarlanan ve Arduino sensorlerinin entegre edilip ¢aligir hale getirilen sistemin 2
adet Wireless NRF24L01 2.4 GHz Transceiver modiil eklenerek daha uzak mesafelerden de kontrol edilebilir hale
gelebilir. Ayrica gliniimiizde yaygin olarak kullanilan Flutter veya React Native gibi ¢apraz platformlar kullanarak

gelistirilen sistem yazilimi sayesinde platform bagimsiz olarak ¢alistirilabilir.
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Yapay Zeka Okuryazarhgi Olgeginin Tiirkceye Uyarlanmasi

Fatma Gizem Karaoglan Yilmaz 1, Ramazan Yilmaz ©*?
Oz

Yapay zeka okuryazarligi kavrami giiniimiizde yapay zeka teknolojilerinin gelismesine ve her sektorde
kullanimmm yayginlasmasiyla birlikte daha da onemli hale gelmistir. Bireylerin yapay zeka
okuryazarligt durum ve diizeylerini belirlemek igin uluslararasi literatiirde cesitli 6lgme araglarinin
kullanildig1 gériilmektedir. Ancak ulusal literatiirde bu amagla gelistirilmis bir 6l¢me aracinin olmadigi
goriilmiigtiir. Bu aragtirma, Laupichler ve arkadaglari (2023) tarafindan gelistirilen "Yapay Zeka
Okuryazarhigi Olgegi"nin Tiirk kiiltiiriine uyarlamasi, dlgegin gecerlilik ve giivenilirlik analizlerinin
gerceklestirilmesi amacglanmugtir. Olgek, ‘teknik anlama (technical understanding)’, ‘elestirel
degerlendirme (critical appraisal)’, ‘pratik uygulama (practical application)’ olmak iizere ii¢ boyuttan
ve 31 maddeden olusmaktadir. Olgek uyarlama galismast lise ve {istil egitim diizeyine sahip 653 geng
ve yetiskinden elde edilen veriler ile gergeklestirilmistir. Yapay Zeka Okuryazarligi Olgegi'nin ii¢ faktor
ve 31 madde igeren yapisinin, dogrulayici faktor analizi sonuglarina dayanarak, gergek verilerle uyumlu
oldugunu gostermektedir. Ayrica, dlgegin giivenilirligi ve madde ayirt ediciligi yiiksek oldugu sonucuna
varilmstir. Olgegin Tiirkge versiyonunun giivenilirlik katsayilari, alt faktorler igin .97 ile .98 arasinda
degismekte olup, 6lgegin genel giivenilirlik katsayisi .99'dur. Sonuglar dogrultusunda, Yapay Zeka
Okuryazarhigi Olgeginin bu 6lciim aracinin, bireylerin yapay zekd okuryazarlik diizeylerini
degerlendirmek igin gegerli ve giivenilir bir secenek oldugunu gostermektedir. Bu caligma ile,
Tiirkiye’de yapay zeka okuryazarhiginin degerlendirilmesine 6nemli bir katki saglayacag diistiniilmekte
olup, bu uyarlama caligmasi ile bireylerin yapay zeka konusundaki okuryazarlik seviyelerinin daha iyi
anlasilmasi ve gelecekteki arastirmalara temel olusturulmasi hedeflenmektedir.

Adaptation of Artificial Intelligence Literacy Scale into Turkish

Abstract

The concept of artificial intelligence literacy has become more important today with the development of
artificial intelligence technologies and its widespread use in every sector. It is seen that various
measurement tools are used in the international literature to determine the status and level of artificial
intelligence literacy of individuals. However, it has been observed that there is no measurement tool
developed for this purpose in the national literature. This study aims to adapt the "Avrtificial Intelligence
Literacy Scale" developed by Laupichler et al. (2023) to Turkish culture and to carry out validity and
reliability analyses of the scale. The scale consists of three dimensions ‘technical understanding’, ‘critical
appraisal', 'practical application’, and 31 items. The scale adaptation study was carried out with the data
obtained from 653 young people and adults with high school and higher education levels. Based on the
results of confirmatory factor analysis, it is shown that the structure of the Artificial Intelligence Literacy
Scale with three factors and 31 items is compatible with the real data. In addition, it was concluded that
the reliability and item discrimination of the scale were high. Cronbach's a coefficients calculated for
the Turkish version of the scale ranged between .97 and .98 for different sub-factors and .99 for the
overall scale. In light of these findings, it is concluded that this measurement tool the Artificial
Intelligence Literacy Scale is a valid and reliable option for assessing individuals' Al literacy levels. This
study is thought to make an important contribution to the assessment of artificial intelligence literacy in
Turkey, and this adaptation study aims better to understand the literacy levels of individuals on artificial
intelligence and to provide a basis for future research.
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Artificial Intelligence Literacy Scale

Extended Abstract
Introduction

Nowadays, especially with the use of productive artificial intelligence (Al) applications starting to play a more
important role in various fields including health, finance, education, transport, and production, it can be said that
artificial intelligence literacy has become an important literacy to be gained for individuals from all fields. Having
Al literacy can help individuals understand how Al technologies work, what kind of algorithms are used when
analyzing and processing data, how to measure the accuracy and reliability of Al models, ethical issues that may
arise, and the effects of Al systems on people and society. Thus, individuals can make more effective decisions
when using artificial intelligence-supported systems. They can act more consciously by considering ethical, legal,
and social consequences in their decisions. As a result, having artificial intelligence literacy can help people
understand and manage artificial intelligence technologies while providing useful information about future job
opportunities and career paths. For this reason, it has become a necessity for each individual to have artificial

intelligence literacy today.

In this study, it was aimed to adapt the Artificial Intelligence Literacy Scale developed by Laupichler et al. (2023)
into Turkish. The scale developed by Laupichler et al. (2023) consists of three dimensions: ‘technical

understanding’, ‘critical appraisal’, and ‘practical application'.

When the literature is examined, it is seen that there is a limited number of measurement tools in the literature
(Laupichler et al. 2023) to measure artificial intelligence literacy. In Turkey, there is no measurement tool to
measure artificial intelligence literacy. With this research, the Artificial Intelligence Literacy Scale (Laupichler et
al. 2023) will be adapted into Turkish and a new and original measurement tool will be introduced to the national
literature for Turkey. Thus, this measurement tool will pave the way for new research on artificial intelligence in
Turkey. This research will also contribute to increasing the knowledge and awareness of individuals who are not
experts in artificial intelligence to understand the concept of artificial intelligence literacy. These are the new and

original aspects of our research; it is thought that it will contribute to the literature at this point.

Method

Within the scope of the research, it was aimed to adapt a scale in order to reveal the artificial intelligence literacy
status of individuals who are not experts in artificial intelligence. For this purpose, the research was conducted on
high school students, university students, and university graduates in the spring semester of 2022-2023. The study
was carried out on a total of 653 participants who voluntarily agreed to participate in the study and responded to

the data collection tool.

The scale to be adapted was transferred to the web-based environment after the completion of the process steps
specified in the subheadings below. Then, the link to the web format of the scale was sent to high school students,
university students, and university graduates via e-mail. In the first part of the prepared web-based form, the
research objectives were included, and voluntary participation approval was obtained from the participants. For
the participants who voluntarily agreed to participate in the study, the second section containing the items of the
scale was opened. The participants sent their responses by answering the questions in the second part of the form.

The age range of the participants in the study varied between 14 and 54 and the average age was 26.5. The snowball
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sampling method was used in the research, and the age range was kept wide. In accordance with snowball
sampling, a high school and a university were determined as the target. The data collection tool was sent to the
students in these high schools and universities via e-mail. Then, these students were asked to forward the link to
their friends studying at different high schools and universities. The questionnaire was also applied to university
graduate employees living in the city where the research was conducted and working in various public institutions.
Then, these employees were asked to forward the link to the web-based scale form to their university graduate

friends living in different cities. In this way, it was aimed to reach more people through snowball sampling.

The Atrtificial Intelligence Literacy Scale developed by Laupichler et al. (2023), was adapted into Turkish, and the
personal information form prepared by the researchers was used as a data collection tool in the study. This study
aimed to adapt the Artificial Intelligence Literacy Scale to Turkish culture, and for this purpose, necessary
permissions were obtained from the developers of the scale. Then, the process steps described in the data analysis
section were applied. In the study conducted by Laupichler et al. (2023), the Artificial Intelligence Literacy Scale
includes three factors (‘Technical Understanding’, ‘Critical Evaluation’, ‘Practical Application) and 31 items. The
scale has a Likert-type seven-point scale ranging from "(1) Strongly disagree” to "(7) Strongly agree”. A high
score obtained from the scale indicates that the individual's artificial intelligence literacy level is high, and a low

score obtained from the scale indicates that the individual's artificial intelligence literacy level is low.

Discussion and Conclusion

Firstly, the scale was examined by experts, and then a language equivalence study was carried out. The results of
language equivalence revealed a high correlation between the equivalent forms of the scale. CFA results show that
the fit of the model determined for the Artificial Intelligence Literacy Scale, which consists of three factors, is at
an acceptable level. Reliability findings reveal that the scale is reliable, and the scale items are highly

discriminative.
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Giris

Yapay zeka kavrami OpenAlI’nin bir iiriinii olan ChatGPT nin kullanima siiriilmesiyle birlikte popiilerligi daha da
artmasina karsin tarihgesine bakildiginda 1950°lere dayanan bir gegmisinin oldugu goriilmektedir. 1950’de Alan
Turing tarafindan 6nerilen Turing Testi, yapay zeka i¢in bir kilometre tag1 olarak goriilmektedir (Turing, 2009;
Muggleton, 2014). Turing Testi, bir makinenin insan gibi davraniglar sergileyebilme yetenegini 6l¢gme konusunda
kullanilmistir. 1960°1ar-1970'ler’de uzman sistemler, 1980’lerde yapay sinir aglari, 1990’larda makine 6grenmesi
ve veri madenciligi, 2000’lerde ise derin 6grenme kavrami yapay zekad siirecinin kilometre taslarimni
olugturmaktadir (Copeland & Proudfoot, 2007; Haenlein & Kaplan, 2019). Yapay zeka disiplinlerarasi bir alan
olup, bilgisayar bilimleri, matematik, istatistik, psikoloji, felsefe, hukuk gibi bircok alandan beslenmektedir
(Dartnall, 1994; Flasinski, 2016). Dolayistyla yapay zeka kavramini anlamak da bu dlgiide karmagik ve zor hale
gelebilmektedir. Diger taraftan OpenAl tarafindan Kasim 2022°de kullanima sunulan ChatGPT ile birlikte iiretken
(generative) yapay zekd uygulamalarinin sayis1 her gegen giin artar hale gelmistir (Deng & Lin, 2022; Lund &
Wang, 2023). Bu uygulamalar kullanicilarin ¢ok fazla teknik ve kuramsal bilgi gerektirmeden, ihtiyaglarim
kargilamaya yonelik ¢oziimlerdir. Ancak kullanilan iiretken yapay zeka uygulamalarinin en azindan temel diizeyde
de olsa arka planini anlayabilmek, uygulamanin ¢alisma mantigini kavramak, kullanicilarin daha giivenilir ve etkin
sekilde bu uygulamalardan yararlanmalarini kolaylastiracaktir. Bu nedenle giiniimiizde bireylerin yapay zeka

okuryazari olmasi bir gereklilik haline gelmeye baslamistir (Yilmaz & Karaoglan Yilmaz, 2023a, 2023b).

Yapay zeka okuryazarligi; makine dgrenimi, derin 6grenme, sinir aglari, dogal dil isleme ve bilgisayarh
gorii gibi temel yapay zeka kavramlarinin anlagilmasini ve bilgisini ifade eden bir kavramdir (Laupichler ve
digerleri, 2022). Yapay zeka okuryazarligi ayn1 zamanda yapay zekanin yararlari ve sinirlamalari, etik sonuglari
ve toplum iizerindeki etkisinin de anlasilmasini icermektedir (Su ve dig., 2023; Wang ve arkadaslari, 2023). Yapay
zekd okuryazarligina sahip olmak, yapay zeka teknolojisinin yeteneklerini ve siirlamalarini kavrayabilmek ve
gergek diinyadaki sorunlart ¢6zmek igin bunun nasil kullanilabilecegini anlamak anlamina gelmektedir (Kong ve
digerleri, 2022). Ayrica, yapay zekd okuryazarligi; dogrulugu, onyargilari, etik sonuglari, birey ve toplum
tizerindeki potansiyel etkileri dahil olmak iizere yapay zeka sistemlerini elestirel bir sekilde degerlendirebilmek

anlamina gelmektedir (Kong ve digerleri, 2023).

Gilintimiizde 6zellikle iretken yapay zeka uygulamalarinin saglik, finans, egitim, ulasim ve {iretim dahil olmak
iizere cesitli alanlarda kullanimmin daha 6nemli bir rol oynamaya baslamasiyla birlikte, yapay zeka
okuryazarliginin her alandan bireyler i¢in kazanilmasi gereken dnemli bir okuryazarlik haline geldigi s6ylenebilir
(Mertala ve digerleri, 2022). Yapay zeka okuryazarligina sahip olmak, bireylerin yapay zeka teknolojilerinin nasil
caligtigini, veri analizi ve iglemesi yaparken ne tir algoritmalar kullanildigini, yapay zekd modellerinin
dogrulugunu ve giivenilirligini nasil 6l¢eceklerini, olusabilecek etik sorunlar1 ve yapay zeka sistemlerinin insanlar
ve toplum ftizerindeki etkilerini anlamalarina yardimci olabilir. Boylece bireyler yapay zeka destekli sistemleri
kullanirken daha etkili kararlar verebilirler (Hornberger ve digerleri, 2023). Kararlarinda etik, hukuki ve toplumsal
sonuglari géz oniinde bulundurarak, daha bilingli bir sekilde hareket edebilirler. Sonug olarak, yapay zeka
okuryazarlhigina sahip olmak, insanlarin yapay zeka teknolojilerini anlamalarina ve yonetmelerine yardimci
olurken, gelecekteki is firsatlar1 ve kariyer yollar1 hakkinda da faydali bilgiler saglayarak daha donanimli bir birey
olmalar1 firsat1 sunabilir. Bu nedenle giiniimiizde her bir bireyin yapay zeka okuryazarligina sahip olmas1 bir

gereklilik haline gelmeye baglamigstir.
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Bu arastirmada Laupichler ve digerleri (2023) tarafindan gelistirilen Yapay Zekd Okuryazarligi Olceginin
Tiirkgeye uyarlanmasi amaclanmistir. Laupichler ve digerleri (2023) tarafindan gelistirilen 6l¢ek ‘teknik anlama
(technical understanding)’, ‘elestirel degerlendirme (critical appraisal)’, ‘pratik uygulama (practical application)’

olmak iizere li¢ boyuttan olusmaktadir.

Teknik anlama alt boyutu, bireylerin yapay zeka teknolojilerini teknik agidan anlamalarimi 6lgmek igin
kullanilmaktadir. Bu alt boyut, bireylerin yapay zeka teknolojilerinin arkasindaki temel matematiksel ve
istatistiksel kavramlar1 anlamalari, yapay zeka algoritmalarinin teknik yonlerini anlamalar1 ve farkli yapay zeka
teknolojileri i¢in hangi tekniklerin kullanildigini bilmeleri gibi kuramsal ve teknik bilgi yeterliligini icermektedir.
Bu alt boyut kapsaminda, bireylerin matematiksel kavramlari anlamalari, lineer cebir, olasilik teorisi ve istatistiksel
analiz gibi temel konulari bilmeleri yer alabilir. Bunun yan1 sira, yapay zeka algoritmalariin teknik yonlerini
anlamalari, model olusturma, model egitme, dogrulama ve test etme gibi tekniklerin farkinda olmalari da bu alt
boyut kapsamindadir. Bu alt boyut ayn1 zamanda, bireylerin yapay zeka teknolojilerinin farkli tiirleri (derin
O0grenme, dogal dil isleme, goriintii isleme, vs.) i¢in hangi tekniklerin kullanildigini bilmelerine, buna iliskin

farkindaliklarini sinamaya yoneliktir.

Elestirel degerlendirme alt boyutu, bireylerin yapay zekd teknolojilerini elestirel bir bakis agisiyla
degerlendirmelerini 6l¢gmeye yoneliktir. Bu alt boyut, bireylerin yapay zeka teknolojileri hakkinda elestirel
diisiinme becerilerini kullanmalar1, yapay zeka teknolojilerinin etik ve sosyal yonlerini degerlendirmeleri ve yapay
zekd teknolojilerinin kullanimiyla ilgili riskleri anlamalarma iligkin bilgi ve farkindaliklari belirlemeyi
amaclamaktadir. Bu alt boyutta 6zellikle veri gizliligi, veri toplama, kisisel mahremiyet ve adalet gibi konularda

bireylerin farkindaliklarinin belirlenmesi 6nemli olabilmektedir.

Pratik uygulama alt boyutu, yapay zeka teknolojilerinin giinliik hayatta uygulanmasi ve kullanimina iliskin bir
kisinin bilgi ve becerisini degerlendirmeye yoneliktir. Pratik uygulama alt boyutunda, yapay zeka teknolojilerinin
pratik kullanimin1 anlama becerisi, yapay zeka teknolojilerini kullanarak ¢oziilebilecek gergek diinya sorunlarini
tanima, yapay zeka teknolojilerinin isletme, saglik, egitim, glivenlik ve diger sektorlerdeki uygulamalarini anlama,
yapay zeka teknolojilerini kendi is, projeleri veya kisisel hayatlarina nasil entegre edebileceklerini anlama gibi

konular yer almaktadir.

Literatiir incelendiginde yapay zeka okuryazarligini 6lgmeye yonelik literatiirde simirli sayida (Laupichler ve
digerleri, 2023) 6lgme aracinin oldugu goriilmektedir. Tiirkiye’de ise yapay zeka okuryazarligini 6lgmeye yonelik
bir 6lgme arac1 bulunmamaktadir. Bu arastirma ile Yapay Zeka Okuryazarlig1 Olceginin (Laupichler ve digerleri,
2023) Tiirk¢eye uyarlamasi yapilarak, Tiirkiye i¢in ulusal literatiire yeni ve 6zgilin bir 6lgme aract kazandirilmisg
olacaktir. Boylece bu 6lgme araci kullanilarak Tiirkiye’de yapay zeka konusunda yeni aragtirmalarin yapilmasina
On ayak olunacag: diisiiniilmektedir. Bu arastirma ayn1 zamanda yapay zeka okuryazarligi kavramini anlamalari
icin yapay zeka konusunda uzman olmayan bireylerin bilgi ve farkindaliginin artmasina da katk: saglayacaktir.

Bunlar aragtirmamizin yeni ve 6zgiin yanlari, bu noktada literatiire katki saglayacag diistintilmektedir.

Yontem

Bu boliim, ¢aligmanin modelini, katilimci grubunu, veri toplama yontemini ve verilerin analizini igeren bilgilere

odaklanmaktadir.
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Arastirmanin Modeli ve Katilmcilar

Aragtirma kapsaminda yapay zeka konusunda uzman olmayan bireylerin yapay zeka okuryazarlik durumlarinin
ortaya konulabilmesi i¢in bir 6lgek uyarlamasi yapilmasi amaglanmistir. Bu amag¢ dogrultusunda arastirma, 2022-
2023 yili bahar doneminde lise 6grencileri, liniversite 6grencileri ve tiniversite mezunlari lizerinde ytlritillmistiir.
Aragtirmaya goniillii olarak katilmay1 kabul eden ve veri toplama aracina yanit veren toplam 653 katilimci iizerinde

calisma gerceklestirilmistir.

Uyarlama caligmast yapilacak Olcek asagidaki alt basliklarda belirtilen islem adimlarinin tamamlanmasinin
ardindan web tabanli ortama aktarilmistir. Ardindan 6lgegin web formatinin baglantisi lise 6grencileri, tiniversite
Ogrencileri ve {iniversite mezunlarina e-posta yoluyla gonderilmistir. Hazirlanan web tabanli formun ilk
boliimiinde arastirma amagclarina yer verilmis ve katilimcilardan goéniillii katilim onay1 alinmigtir. Aragtirmaya
goniillii olarak katilmayi kabul eden katilimeilar i¢in dlgek maddelerinin yer aldigi ikinci boliim agilmaktadir.
Katilimeilar formun ikinci boliimdeki sorulari da cevaplayarak yanitlarmi géndermistir. Aragtirmada yer alan
katilimcilar1 yas aralig1 14 ile 54 arasinda degismekte olup yas ortalamasi 26.5’tir. Aragtirmada kar topu 6rnekleme
yontemi kullanilmis olup yas araligi genis tutulmustur. Kartopu 6rneklemesi geregince dnce bir lise, bir {iniversite
hedef olarak belirlenmistir. Bu lise ve iiniversitedeki 6grencilere e-posta yoluyla veri toplama arac1 gonderilmistir.
Ardindan s6z bu &grencilerden farkli lise ve liniversitede d6grenim goéren arkadaslarina da linki ulagtirmalart
istenmistir. Arastirmanin yapildig: sehirde yasayan ve ¢esitli kamu kurumlarinda gérev yapan iiniversite mezunu
calisanlara da anket uygulanmistir. Ardindan bu calisanlardan farkli sehirlerde yasayan iiniversite mezunu
arkadaslarina da web tabanli 6l¢ek formunun baglantisini iletmeleri istenmistir. Bu sekilde kartopu 6rneklemesi

ile daha cok kisiye erisilmesi amaglanmustir.

Veri Toplama Araglar

Aragtirmada veri toplama araci olarak Tiirk¢e uyarlamasi yapilan Laupichler ve digerleri (2023) tarafindan
gelistirilen Yapay Zekd Okuryazarligi Olgegi ve arastirmacilar tarafindan hazirlanan kisisel bilgi formu
kullanilmistir. Bu calisma, Yapay Zeka Okuryazarligi Olcegini Tiirk kiiltiiriine uyarlamay1 hedeflemistir ve bu
amagcla olgegi gelistirenlerden gerekli izinler alinmistir. Ardindan verilerin analizi boliimiinde agiklanan islem
adimlar1 uygulanmistir. Laupichler ve digerleri (2023) tarafindan gerceklestirilen ¢alismada Yapay Zeka
Okuryazarlig Olgegi, ii¢ faktor (‘Teknik Anlama’, ‘Elestirel Degerlendirme’, ‘Pratik Uygulama’) ve 31 madde
igermektedir. Olgek; “(1) Kesinlikle katilmiyorum” ile “(7) Kesinlikle katiliyorum” arasinda degisen likert tipi
yedili bir derecelendirmeye sahiptir. Olgekten elde edilen puanin yiiksek olmasi bireyin yapay zeka okuryazarlik
diizeyinin yiiksek oldugunu, &lgekten elde edilen puanmn diisiik olmasi ise bireyin yapay zeka okuryazarlik

diizeyinin diisiik oldugunu gostermektedir.

Verilerin Analizi

Bu caligma, olgegin 6zgiin faktor yapisini degistirmeksizin, Tiirk 6grencilerden gelen puanlarin gegerliligini
degerlendirmek amaciyla uzman goriisii destegiyle dogrulayici faktor analizi (DFA) kullanmistir. DFA, bir teorik
yapmin belirli bir modelle uyumunun analiz edildigi bir yontemdir ve bu analiz hem teorik yapilarin hem de
modellerin dogrulanmasinda yaygin olarak kullanilir (Maruyama, 1998). Yapay Zeka Okuryazarhigi Olgegi, daha
once belirlenen kuramsal temellere ve faktor yapisina dayandirilnug bir 6lgektir. Bu nedenle, 6lgegin Tiirk kiiltiirii

icindeki gegerligini belirlemek amaciyla cesitli analizler gerceklestirilmistir. Olgek, ii¢ farkli faktor ve 31 madde
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icermektedir. Madde ayirt ediciligini degerlendirmek amaciyla katilimeilar1 6lgek puanlarina gore tist-alt %27'lik
gruplara ayrilmig ve bu gruplarin madde ortalama puanlar1 arasindaki farklari test etmek icin t-testi kullanilmistir.
Olgegin giivenilirligini degerlendirmek igin, olcek geneli ve alt-faktorler icin Cronbach o katsayilari
hesaplanmistir. Ayrica, faktorler arasindaki iliskileri incelemek igin faktor puanlarinin ortalama ve standart sapma
degerlerine bakilarak Pearson Momentler Carpim Korelasyon teknigi kullanilmistir. Bu tiir analizlerde 6rneklem
biiyiikliigi, elde edilen sonuglarin giivenilirligi agisindan kritik bir dneme sahiptir. Bu ¢aligmada, 653{in izerinde
katilime ile veri toplanmistir. Bu baglamda, bu arastirmadaki 6rneklem biiyiikliigii, farkli arastirmacilar tarafindan
Onerilen minimum 6rneklem biyiikliigl sartlarini saglamaktadir (Comrey & Lee, 1992; Kass & Tinsley, 1979;
Nunnally; 1978).

Bulgular
Dil Esdegerliligi
Dil esdegerligi calismasi kapsaminda, dlgegin Tiirkce ve Ingilizce versiyonlar1 arasindaki tutarlilik iizerinde
calistlmistir. Toplam 21 lisansiistii 6grenci ve akademisyen, dnce dlgegin Tiirkge versiyonuna ve ardindan 3 hafta
sonra ayn1 katilimeilara lgegin Ingilizce versiyonuna uygulanmistir. Bu dil esdegerligi ¢alismasinda, dlgegin

6zgiin Tiirkge versiyonu ile Ingilizce versiyonu arasindaki iliski, yiiksek diizeyde, pozitif ve anlamli bulunmustur

[r=.82; p<.01]. Bu nedenle, 6l¢egin iki versiyonu arasinda esdegerlik oldugu sdylenebilir.
Yap1 Gecerliligi

Olgegin 6zgiin yapismin, toplanan verilerle uyumlu olup olmadigi DFA ile incelenmistir. Ug faktédrlii model igin
uyum indeksleri hesaplanmis ve onerilen degisiklikler uygulanmistir. Bu modifikasyonlarin ardindan elde edilen
uyum indeksleri asagidaki gibidir: [X? /sd= 3.20; RMSEA=.08, SRMR= .0416, GFI=.80, IFI=.95, CFI=.95,
NFI=.92 ve TLI=.93]. Modifikasyonlarin sonuglarina gore, ilgili maddelerin x? (kikare) istatistigine anlamli bir
katkida bulundugu tespit edilmistir (p<<0.01).

DFA sonuglarina gore, X?/sd degeri 3.20 olarak bulunmustur. Bu deger, literatiire gore 5'e esit veya 5'ten kiiciik
ve 3'ten biiyiik oldugunda orta diizeyde uyumu gostermektedir (Kline, 2005; Siimer, 2000). RMSEA degerinin ise
0.08 veya daha diisiik olmas1 genellikle iyi uyumu yansittig1 kabul edilir (Stimer, 2000; Simsek, 2007). Elde edilen
RMSEA degeri bu esik degeri i¢inde bulunmaktadir. SRMR degeri de degerlendirildiginde, genellikle iyi uyumu
yansittig1 kabul edilen 0.08 veya daha diisiik bir degerdir (Brown, 2006; Hu & Bentler, 1999). Bu baglamda,
modelimizin SRMR degeri .0416 olarak bulunmus ve bu deger kabul edilebilir sinirlar i¢indedir. Ayrica, modele
iliskin olarak IFI'nin .95, CFI'nin .95, NFI'nin .92 ve TLI'nin .93 oldugu gézlemlenmektedir. IF1, CFI, NFI ve TLI
indekslerinin .90"n {izerinde olmasi, modelin iyi bir uyumu yansittigint ve .95’in iizerinde olmast milkemmel
uyuma isaret etmektedir (Stimer, 2000; Tabachnick & Fidell, 2001). Sonuglar, analizimizin IFI, CFI, NFI ve TLI
acisindan iyi bir uyuma sahip oldugunu gostermektedir. GFI, .85 degerinin tizerinde oldugunda uyum diizeyinin
kabul edilebilir oldugu séylenebilir (Anderson & Gerbing, 1984; Cole, 1987; Marsh ve digerleri, 1988). DFA
sonuglarina gore, GFI degeri sinir degerler iginde olmasa bile sinir degerlere yakin deger almistir. Sekil 1, iic

faktorlii yapiya sahip olan yapisal esitlik modeli degerlerini sunmaktadir.
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Sekil 1. Olgegin ii¢ faktdriine yonelik standartlastirilmis degerleri

DFA'dan elde edilen ii¢ faktorlii model igin faktor yiikleri Sekil 1'de gosterilmigtir. Sekil 1'de gorildigi
gibi faktor yiikleri Teknik Anlama boyutu igin .86 ile .94, Elestirel Degerlendirme boyutu igin .85 ile .92 arasinda,
Pratik Uygulama boyutu i¢in .86 ile .94 arasinda degismektedir.
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Giivenilirlik Calismalari

Olgegin giivenilirligini belirlemek i¢in Cronbach alfa ve test-tekrar test yontemleri kullanilmistir. .70 ve iizeri
giivenirlik katsayilarinin giivenilir l¢imlere isaret ettigi (Fraenkel, Wallen, & Hyun, 2012) g6z 6niine alindiginda

hesaplanan giivenirlik katsayilar1 yeterli diizeydedir (Tablo 1).

Tablo 1. Yapay zeka okuryazarligi 6lgeginin giivenirlik degerleri

Alt boyutlar Cronbach’s alpha Test-Tekrar Test
Faktor 1: Teknik anlama .98 .98
Faktor 2: Elestirel degerlendirme .98 .98
Faktor 3: Pratik Uygulama .97 .98
Toplam 6lgek .99 .99

Olgegin kararlihigm belirlemek igin, ayn1 23 iiniversite dgrencisine, uygulamadan ii¢ hafta sonra dlcek tekrar
uygulanmistir. Test-tekrar test giivenilirligi, ilk ve ikinci uygulama puanlar arasindaki korelasyon katsayist ile
hesaplanmistir. Elde edilen korelasyon katsayilart oldukca yiiksektir (1>.80). Bu nedenle, 6lgegin kararliliginin

yiiksek oldugu sonucuna varilmistir.

Madde Analizleri

Olgekteki maddelerin ayirt edicilik giiciinii ve toplam puani tahmin etme giiglerini incelemek igin diizeltilmis
madde-toplam korelasyonlar1 hesaplanmis ve katilimeilarin en st %27'si ile alt %27'si karsilagtirilmigtir. Madde

analizinden elde edilen bulgular Tablo 2'de raporlanmustir.
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Tablo 2. Olgek madde analiz sonuglar

Madde Numarasi Madde silinirse Diizeltilmis Ortalama S t
Cronbach alfa Madde-Toplam
degeri Korelasyonlar:
Faktor 1: Teknik Anlama
M1 .989 791 2.7311 1.87430 -17.564
M2 .989 793 2.6131 1.77181 -17.351
M3 .989 811 2.6361 1.82148 -18.851
M4 .989 .854 2.9574 1.91638 -24.065
M5 .989 .818 2.6033 1.78167 -18.387
M6 .989 .875 2.8033 1.85156 -24.009
M7 .989 .874 2.7738 1.83299 -21.730
M8 .989 .865 2.6262 1.78756 -19.514
M9 .989 .868 2.7639 1.88223 -22.682
M10 .989 .861 2.6197 1.80267 -20.076
M11 .989 872 2.7377 1.84873 -23.615
M12 .989 .880 2.7705 1.79173 -22.959
M13 .989 .850 2.7082 1.80736 -20.979
M14 .988 .890 3.0918 1.89999 -28.685
Faktor 2: Elestirel Degerlendirme
M15 .989 .837 3.2295 1.98674 -29.006
M16 .989 .856 3.1967 1.97034 -28.544
M17 .989 .870 3.1738 1.97666 -26.062
M18 .989 .863 3.2033 1.95290 -30.136
M19 .988 .892 3.0295 1.85026 -25.238
M20 .989 874 3.0525 1.90149 -26.502
M21 .989 .848 3.2689 1.95673 -23.458
M22 .989 .880 3.2721 1.92663 -28.222
M23 .988 .894 3.1869 1.97713 -30.541
M24 .989 .832 3.5508 2.00120 -23.795
Faktor 3: Pratik Uygulama
M25 .989 .863 3.2426 1.98352 -27.971
M26 .989 877 3.1410 1.90303 -27.311
M27 .989 871 3.3016 1.93670 -28.791
M28 .988 .888 3.1869 1.93679 -30.018
M29 .989 .861 2.8754 1.81846 -21.498
M30 .989 .819 3.4820 2.02464 -24.172
M31 .989 .857 3.2459 1.90097 -26.045

p<.01

Tablo 2 incelendiginde, katilimcilarin tist %27 ile alt %27'si arasindaki farkin t degerlerinin Teknik Anlama boyutu

icin -17.351 ile -28.685, Elestirel Degerlendirme boyutu i¢in -23.458 ile -30.541, Pratik Uygulama boyutu igin -
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21.498 ile -30.018 arasinda degistigini gostermektedir. Katilimcilarin %27'sinin en st ve en alttaki
karsilagtirilmasi icin t degerleri tiim maddeler icin anlamhidir. Alt ve {ist gruplar arasindaki karsilagtirmalarda

anlamli t degerleri maddelerin ayirt edici giiciine kanit olarak kabul edilmektedir (Erkus, 2012).

Madde toplam korelasyonlarinin Teknik Anlama boyutu i¢in .791 ile .890, Elestirel Degerlendirme boyutu igin
.832 ile .894, Pratik Uygulama boyutu igin .819 ile .888 arasinda degistigi Tablo 2’de verilmistir. Madde toplam
korelasyonlarinin yorumlanmasinda .30 ve iizerinde olan maddelerin yeterli diizeyde ayirt edicilik giicline sahip
oldugu kabul edilmektedir (Biiyiikoztiirk, 2010; Erkus, 2012). Tiim 0&gelerin bu gereksinimi karsiladig:

belirlenmistir. Bu bulgular, 6l¢ekteki tim maddelerin ayrimcr giice sahip oldugunu gostermektedir.
Korelasyon Degerleri

Olgegin ii¢ alt boyutu arasindaki iliski incelenmis ve elde edilen sonuglar Tablo 3’te sunulmustur.

Tablo 3. Alt boyutlar arasindaki korelasyonlar

Faktor 1: Teknik Faktor 2: Elestirel Faktor 3: Pratik Toplam
Anlama Degerlendirme Uygulama
Faktor 1: Teknik r -
Anlama
Faktor 2: Elestirel r .832™ -
Degerlendirme
Faktor 3: Pratik .802™ .934™ -
Uygulama
Toplam .946™ .960™ .940™ -

**. Korelasyon 0.01 diizeyinde anlamlidir.

Tablo 3 incelendiginde, 6lgegin alt boyutlart arasindaki korelasyonun .802 ile .934 arasinda degistigi, dlgek ve alt

boyutlar arasindaki korelasyonun ise .940 ile .960 arasinda degistigi ve .01 diizeyinde anlamli oldugu

goriilmektedir.
Olcek Puanlarinin Yorumlanmasi

Yapay Zeka Okuryazarligi Olgegi, 31 maddeden olusan bir dlgektir. Yanit formati olarak kesinlikle katilmryorum
ile kesinlikle katiliyorum arasinda degisen yedili likert bir 6lgek kullanilmugtir. Olgekten elde edilen toplam
puanlar 31 ile 217 arasinda degismektedir. Yiiksek puanlar, katilimcilarin yapay zeka okuryazarliklarmin

yliksek/gelismis oldugunu ifade etmektedir.
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Tartisma ve Sonug¢

Gergeklestirilen mevcut aragtirmada, Laupichler ve digerleri (2023) galismasi kapsaminda ortaya konulan Yapay
Zeka Okuryazarlig1 Olgeginin Tiirk kiiltiiriindeki gegerlilik ve giivenilirligi incelenmistir. Oncelikle 6lgegin uzman
incelemesi yapilmig ve ardindan dil esdegerligi ¢aligmasi gergeklestirilmistir. Dil esdegerligi sonuglart Slgegin es
deger formlar1 arasinda yiiksek korelasyon oldugunu ortaya koymustur. DFA sonuglari, Yapay Zeka Okuryazarlik
Olgegi'nin ii¢ faktdr yapist igin Onerilen modelin verilere uygun oldugunu kanitlamaktadir. Giivenilirlik

analizlerine gore, 6lgegin giivenilir oldugu ve 6l¢ek maddelerinin yiiksek derecede ayirt edici oldugu anlasiimigtir.

Aragtirma bulgulart dlgegin Tiirk kiiltiirii uyarlamasimin ‘Teknik Anlama’, ‘Elestirel Degerlendirme’, ‘Pratik
Uygulama’ olmak iizere {i¢ boyuttan olustugunu dogrulamaktadir. Dolayisiyla yapay zekad okuryazarlik egitim
miifredati ve programlarinin diizenlenmesinde bu boyutlar dikkate alinarak bir igerik yapilandirmasi yapilabilir.

Sekil 2°de olas1 yapay zeka okuryazarlik egitim basliklar1 verilmistir.

*Yapay zeka kavrami ve temel galiyma
manti§1

*Yapay zekanin diger disiplinlerle
iliskisi

*Makine 6grenmesi ve modelleri

*Derin 6grenme

*Kural tabanli sistemler

*Yapay zekada karar verme siireci

«Takviyeli 6grenme

*Yapay sinir aglar

*Denetimli grenme

*Denetimsiz 6grenme

*Dogal dil isleme

*Goriintii isleme

*Yapay zeka igin veri kaynaklar ve
sensorler

*Biiyiik veri ve analitigi

Teknik Boyut

Yapay Zeka *Veri gizliligi
5 *Veri giivenligi
Okuryazarhgi g e
*Ortaya ¢ikabilecek riskler
*Hukuki sorunlar
*Yasal sorunlar
*Yapay zekanin bireyler ve toplum
iizerindeki potansiyel etkisi
*Yapay zekanin giiglii ve zayif yonleri

Elestirel Boyut

*Yapay zekanin giindelik hayatta
kullanim

*Yapay zeka destekli giincel arag ve
uygulamalar

*Yapay zekanin ilgili disipline (¢aligma
alanina) entegrasyonu

Uygulama Boyutu

Sekil 2. Yapay zeka okuryazarlig igin olas1 konu basliklart

Sekil 2 incelendiginde yapay zeka okuryazarligi miifredat igeriginin 6nemli bir kisminin teknik boyuttan olustugu
goriilmektedir. Bu teknik boyuttaki bilgi ve becerileri bireylere kazandirabilmek giigtiir ve uzun bir siireg
gerektirebilir. Bu nedenle erken yaslardan itibaren okul miifredatlarinda buna yer verilmesi 6nemlidir. Ancak
yetiskinler gibi {ist yas seviyesinden bireylerin teknik boyuttaki becerileri kazanabilmeleri i¢in uzun siireli egitim
programlart diizenleyebilmek zordur. Bunlar i¢in ise en azindan temel diizey bilgi ve becerilerin

kazandirilabilecegi hizmetici egitim etkinlikleri gibi farkindalik egitimleri, kendi seviyelerine uygun sekilde
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diizenlenebilir. Aragtirmalar incelendiginde iiretken yapay zeka teknolojilerinin kullanimimnin yaygimlagmasi ile
birlikte bireylerin yapay zekd okuryazarligi bilgi ve becerilerine gereksinimlerinin daha da artacagi ifade
edilmektedir (Yilmaz & Karaoglan Yilmaz, 2023a, 2023b). Bu nedenle her egitim diizeyi i¢in yapay zeka
okuryazarlik miifredatlarmin gelistirilmesi etkili olacaktir. Ogrencilerin, yapay zekanin temel ilkelerini anlamalars,
bu teknolojinin potansiyel etkilerini degerlendirebilmeleri ve etik sorumluluklarini anlamalari igin firsatlar
sunulmalidir. Yapay zeka okuryazarligi egitim sistemleri i¢in oldugu kadar ¢alisanlar i¢in de giiniimiizde 6nemli
bir bilgi ve beceridir. Yapay zeka ara¢ ve uygulamalari, endiistriyel siire¢lerden saglik hizmetlerine, gevresel
stirdiiriilebilirlige kadar bir dizi alanda biiyilik firsatlar sunmaktadir. Bu nedenle calisanlarinda bu konudaki
okuryazarlik becerilerinin gelistirilmesi ekonomik kalkinma i¢in 6nem arz etmektedir (Budhwar ve digerleri,

2023; Yakovenko ve digerleri, 2022).

Gelecek aragtirmalarda uyarlamasi yapilan 6lgek kullanilarak farkli egitim ve yas seviyelerinden, farkli meslek
gruplarindan katilimeilarin yapay zeka okuryazarlik diizeylerini karsilagtirmaya yonelik ¢alismalar planlanabilir.
Gelecek aragtirmalarda bireylerin yapay zekd okuryazarlik durumlarma etki eden psiko-sosyal, kiiltiirel vb.
faktorler arastirilabilir. Yapay zeka okuryazarhigi sadece teknik bir konu degil ayni1 zamanda etik, sosyal etkileri,
hukuki boyutlar1 ve ekonomik sonuglarini igeren ¢ok boyutlu bir arastirma alanidir. Bu nedenle yapay zeka
okuryazarligi ile ilgili etik meseleler ve toplumsal etkiler iizerine odaklanan yeni aragtirmalar planlanabilir. Yine
gelecek arastirmalarda yapay zekd okuryazarliginin toplumsal esitsizlikleri nasil etkiledigi ve erisilebilirlik

sorunlarini ele alan arastirmalar planlanabilir.
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Ek-1: Yapay Zeka Okuryazarhg Olcegi

Sayin katilimci,

Bu c¢alismanin amaci, bireylerin yapay zeka okuryazarlik durumlarinin belirlenmesidir. Calismada kisisel veri

toplanmamaktadir. Sizden, asagida yoneltilen sorularda kendinize en yakin secenegi isaretlemeniz istenmektedir.

1: Kesinlikle katilmiyorum, 7: Kesinlikle katiliyorum anlamina gelmekte olup, soruya kendi durumunuzu géz

ontinde bulundurarak 1 ile 7 araliginda cevap vermeniz beklenmektedir.

bulunduklar1 ortamda nasil hareket
edebildiklerini ve bulunduklari ortama
nasil tepkiler verebildiklerini
aciklayabilirim.

Faktor Madde Madde QIO ® 6l6|®

Numarasi

Teknik 1 Makine 6grenmesi modellerinin nasil
Anlama egitildigini, dogrulandigini ve test
edildigini agiklayabilirim.

2 Derin 6grenmenin makine 6grenmesiyle
nasil iligkili oldugunu agiklayabilirim.

3 Kural tabanli sistemlerin makine
ogrenmesi sistemlerinden nasil farkli
oldugunu agiklayabilirim.

4 Yapay zeka uygulamalarinin nasil karar
verdigini agiklayabilirim.

5 'Pekistirmeli 6grenmenin' temel diizeyde
nasil ¢alistigini agiklayabilirim (makine
6grenmesi baglaminda).

6 Genel/giiclii ile dar/zayif yapay zeka
arasindaki farki agiklayabilirim.

7 Yapay zeka amaciyla kullanilabilecek
verileri toplamak i¢in Sensoérlerin
bilgisayarlar tarafindan nasil
kullanildigint agiklayabilirim.

8 '"Yapay sinir ag1' teriminin ne anlama
geldigini agiklayabilirim.

9 Makine 6grenmesinin nasil galigtigini
genel diizeyde agiklayabilirim.

10 'Denetimli 6grenme’ ile 'denetimsiz
O0grenme’ arasindaki farki
aciklayabilirim (makine 6grenmesi
baglaminda).

11 Aciklanabilir yapay zeka kavramim
tanimlayabilirim.

12 Baz1 yapay zeka sistemlerinin iginde
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13

Biiytik veri kavramini tanimlayabilirim.

14

Yapay zekanin medya temsillerinin
(6rnegin, filmlerde veya video
oyunlarinda) yapay zeka teknolojilerinin
mevcut yeteneklerinin dtesine gegip
gecmedigini degerlendirebilirim.

Elestirel
Degerlendirme

15

Yapay zeka uygulamalarini gelistirirken
ve kullanirken veri gizliliginin neden
g0z oniinde bulundurulmasi gerektigini
aciklayabilirim.

16

Yapay zeka uygulamalar gelistirirken
ve kullanirken veri giivenliginin neden
g0z Oniinde bulundurulmasi gerektigini
aciklayabilirim.

17

Yapay zekayla ilgili etik sorunlart
tanimlayabilirim.

18

Yapay zeka sistemlerini kullanirken
ortaya c¢ikabilecek riskleri
tanimlayabilirim.

19

Yapay zekanin zayif yonlerini
sayabilirim.

20

Yapay zeka kullanirken ortaya
¢ikabilecek olasi yasal sorunlari
tanimlayabilirim.

21

Yapay zekanin bireyler ve toplum
iizerindeki potansiyel etkisi lizerine
elestirel bir sekilde disiinebilirim.

22

Yapay zeka sistemlerinin
gelistirilmesinde insanlarin neden
6nemli bir rol oynadigini
aciklayabilirim.

23

Yapay zekanin gelistirilmesi ve
uygulanmasinda verinin neden énemli
bir rol oynadigin agiklayabilirim.

24

Yapay zekanin ne oldugunu
aciklayabilirim.

Pratik
Uygulama

25

Giinliik hayatimdan (6zel hayat veya is
yasami) yapay zeka ile iligkili olabilecek
ornekler verebilirim.

26

Yapay zeka destekli teknik
uygulamalardan/araglardan 6rnekler
verebilirim.

27

Kullandigim teknolojilerin yapay zeka
tarafindan desteklenip desteklenmedigini
anlayabilirim.
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28

Alanimdaki bir sorunun yapay zeka
yontemleriyle ¢oziiliip ¢coziilemeyecegini
ve ¢ozlilmesi gerekip gerekmedigini
degerlendirebilirim.

29

Yapay zeka destekli dogal dil islemenin
kullanildig1 uygulamalari sdyleyebilirim.

30

Yapay zekanin son zamanlarda neden
giderek daha 6nemli hale geldigini
aciklayabilirim.

31

Yapay zeka uygulamalarinin en az bir
konu alanindaki etkilerini elestirel olarak
degerlendirebilirim.

Puanlama Yo6nergesi

Alt boyut ve madde sayisi: 3 alt boyut, 31 madde

Teknik Anlama (14 madde): 1, 2, 3, 4,5, 6,7, 8,9, 10,11, 12,13, 14

Elestirel Degerlendirme (10 madde): 15, 16, 17, 18, 19, 20, 21, 22, 23,24

Pratik Uygulama (7 madde): 25, 26, 27, 28, 29, 30, 31

Ters Maddeler: Ters madde bulunmamaktadir.

Olcegin degerlendirilmesi: Bagimsiz boyutlardan alinan yiiksek puan, o boyuta iliskin okuryazarligmn yiiksek

olduguna isaret etmektedir. Olgegin toplam puani, faktdrlerden alinan puanlarin toplanmast ile elde edilmektedir.

190




