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DEVELOPING A SCALE TO INVESTIGATE LEARNERS' ATTITUDES TOWARDS
EDUCATIONAL VIRTUAL REALITY APPLICATIONS (EdVR- AS)*

Research Paper

Melike Akgelik?, Bahar Baran?
Abstract

This study describes the process of developing an attitude scale to determine middle school
students' attitudes towards educational virtual reality applications. The process started with
writing the test items of the scale by conducting a literature review, and then continued with
a semi-structured interview with six students. Then quantitative scale development studies
included two main steps. The sample of the first step of the study consisted of 850 middle
school students who were let them watch videos about educational virtual reality applications
or had previous experience of using virtual reality applications. As a result of Exploratory
Factor Analysis (EFA), a single factor structure consisting of 18 items emerged and this
structure explained 54.96% of the variance. The Cronbach Alpha coefficient was 0.95. After
Confirmatory Factor Analysis (CFA), the Cronbach Alpha coefficient was 0.94. The sample of
the second step of the study consisted of 26 6th grade students who have experienced
educational virtual reality applications individually. Descriptive statistical methods were used
in the analysis of the data obtained from this group and the Cronbach Alpha reliability
coefficient was calculated to measure the reliability. The Cronbach Alpha coefficient was 0.90.
The analysis results showed that the compliance statistics of the eighteen-item attitude scale
was at a good level; it showed that the scale was a reliable and valid measurement tool that
could be used to determine students' attitudes towards educational virtual reality
applications.

Keywords: virtual reality; attitude; middle school student; scale development.
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21



Melike Akgelik, Bahar Baran

OGRENCILERIN EGITSEL SANAL GERCEKLIK UYGULAMALARINA KARSI
TUTUMLARINI ARASTIRMAYA YONELIK OLCEK GELISTIRILMESi (ESG-TO)

Arastirma Makalesi
Oz

Bu calisma, ortaokul 6grencilerinin egitsel sanal gergeklik uygulamalarina yénelik tutumlarini
belirlemeye yonelik bir tutum 6lgegi gelistirme surecini anlatmaktadir. Sireg, bir literatir
taramasi yapilarak olgegin test maddelerinin yazilmasiyla baslamis, ardindan alti 6grenciyle
yari yapilandirilmis gériisme ile devam etmistir. Olcek gelistirme calismasi iki adimdan
olusmustur. Arastirmanin ilk adimindaki 6rneklem, egitsel sanal gergeklik uygulamalariile ilgili
videolar izletilen veya daha dnce sanal gergeklik uygulamalarini kullanma deneyimi olan 850
ortaokul 6grencisinden olusmustur. Acimlayici Faktor Analizi (AFA) sonucunda 18 maddeden
olusan tek faktorlii bir yapi ortaya cikmistir ve bu yapi varyansin % 54.96'sin1 aciklamistir.
Cronbach Alpha katsayisi 0,95’tir. Dogrulayici Faktor Analizi (DFA)' dan sonra Cronbach Alpha
katsayisi 0,94 olarak bulunmustur. Arastirmanin ikinci asamasinin érneklemini egitsel sanal
gerceklik uygulamalarini bireysel olarak deneyimlemis 6. sinifa giden 26 Ogrenci
olusturmustur. Bu gruptan elde edilen verilerin analizinde tanimlayici istatistiksel yontemler
kullanilmis ve gilvenilirligi 6lgmek icin Cronbach alfa glivenirlik katsayisi hesaplanmistir.
Cronbach Alpha katsayisi 0,90'dir. Analiz sonuglari, on sekiz maddelik tutum olceginin uyum
istatistiklerinin iyi dizeyde oldugunu; Olcegin, Ogrencilerin egitsel sanal gerceklik
uygulamalarina yonelik tutumlarini belirlemede kullanilabilir glivenilir ve gecerli bir 6lgme
araci oldugunu gostermistir.

Anahtar Kelimeler: sanal gerceklik; tutum; ortaokul 6grencisi; dlcek gelistirme.

Genis Ozet

Son vyillarda sanal gergeklik teknolojisi ile ilgili calismalarin artmasiyla, bu teknolojiyi
bilimsel ¢alismalarinda konu edinen bilim insanlari yontemsel olarak gecerli ve glivenilir arag
ve gereglere ihtiya¢g duymuslardir. Literatiirde sanal gergeklik uygulamalarinin farkh
degiskenler Uzerindeki etkisi incelenmistir. Arastirmalarda, sanal gergeklik kullaniminin
ogrencilerin akademik performans, derse olan ilgi, motivasyon ve 6grenme kaliciigina etkisi
(Aktamis & Arici, 2013; Gedik, 2020; Villena Taranilla, Cézar-Gutiérrez, Gonzalez-Calero &
Lépez Cirugeda, 2019); 6grenme ve gorev performansi (Liou, Yang, Chen & Tarng, 2017);
o0grenme ciktilari ve basari puanlari (Liou & Chang, 2018), problem ¢6zme performanslari
(Araiza- Alba, Keane, Chen & Kaufman, 2021) incelenmistir. Sanal gergeklik teknolojisi
kullanimindaki tutumlari inceleyen g¢alismalarda, arastirmacilar tarafindan hazirlanan yari
yapilandiriimis gériisme formlarinin élgme araci olarak kullanildigi gérilmektedir. Tutumlar,
olaylara veya nesnelere olumlu ve olumsuz tepki verme egilimidir (Burns & Dobson, 1981).
Tutumlarin bilissel, duyussal ve davranissal olmak lzere ¢ ana bilesenden olustugu kabul
edilmektedir. inceoglu’na (2004) gore kiside tutum olusumu, kisinin bir olay veya nesne
hakkinda bilgi sahibi olmasiyla baslar. Kisinin konu hakkindaki bilgisi bakis agisini olumlu
etkiliyorsa bu, kisinin o konuya yoénelik tutumunun da olumlu oldugunu gosterir (aktaran
Tavsancil, 2018).

22
EGITIM TEKNOLOJISI Kuram ve Uygulama



Developing A Scale to Investigate Learners' Attitudes towards...

Bilimsel bir calismada, elde edilecek verilerin dogru ve glivenilir olmasi icin veri
toplamada kullanilacak 6lgme aracinin gegerli ve glivenilir olmasi gerekir. Bu dogrultuda
ortaokul 6grencilerinin egitsel sanal gerceklik uygulamalarina yénelik tutumlarini belirlemede
kullanilabilecek glvenilir ve gecerli bir 6lcege ihtiya¢ vardir. Bu calismada: "Ortaokul
Ogrencilerinin Egitsel Sanal Gergeklik Uygulamalarina Yénelik Tutum Olgegi, ortaokul
ogrencilerinin sanal gergeklik uygulamalarina yoénelik tutumlarini degerlendirmek igin
kullanilabilecek gegerli ve glivenilir bir 6lgme araci midir?" sorunun cevabi aranmistir.

Gahsmadaki katimcilar belirlenirken 6grencilerin sanal gergekligi kullanma deneyimleri
dikkate alinmis ve ¢alisma fakh gruplarla iki farkli adimda yiarataimastir. Calismanin birinci
adiminda daha genis bir kitleye ulagsmak igin egitsel sanal gergeklik uygulamasi "video izleme"
yontemi ile 6grenciler tarafindan deneyimlenmistir. Bunun igin gesitli platformlardan
(Facebook, WhatsApp ve siniflardaki akilli tahtalar) 6grencilerle egitimde kullanilan sanal
gerceklik uygulamalarini gosteren 6rnek bir uygulama videosu paylagiimistir. Calismanin ikinci
adiminda ise, egitsel sanal gerceklik uygulamasini “bireysel” olarak deneyimleyen 6grenciler
yer almaktadir. Bu grupta yer alan her 6grenci sinif ortaminda bir kulaklik ve joystick ile egitsel
sanal gergeklik uygulamasini kullanmistir.

Olgegin deneme maddelerinin yazilmasi icin énce konu ile ilgili literatiir gézden
gecirilmis ve daha sonra bazi 6lcek maddeleri arastirmacilar tarafindan gelistirilmistir. Ayrica
daha o6nce sanal gerceklik uygulamalarini kullanan alti ortaokul 6grencisine sanal gerceklik
uygulamalarinin resimleri gosterilmis ve bu uygulamalarin derste kullanimina iliskin
disiinceleri ile ilgili gériismeler yapilmistir. Ogrencilerden alinan cevaplara gore gelistirilen
maddelerde bazi degisiklikler yapilmis ve yeni tutum maddeleri eklenmistir. Boylelikle 24
maddelik bir soru soru havuzu olusturulmustur. Asil uygulamadan 6nce her sinif diizeyinde (5-
6-7-8) bir kiz ve bir erkek olmak lizere toplam sekiz 6grenci ile 6lgek sorularinin anlasilabilirligi
ve dlcek icin gereken siire ile ilgili pilot calisma yapilmistir. Olgekte yer alan sorulari anlamada
herhangi bir sorun yasanmamis ve 6grencilerin 6lcegi tamamlama sireleri ortalama bes dakika
olarak gergeklesmistir. Adim 1'deki veriler, pilot calismadan iki hafta sonra 6grencilerin ana
uygulamada egitim gorduikleri siniflarda arastirmaci gézetiminde toplanmistir. Calismanin
ikinci bolimunde veriler, 6grencilerin egitsel sanal gerceklik uygulamasini bireysel olarak
deneyimledikten iki hafta sonra bir sinifta arastirmaci tarafindan toplanmistir.

Calismanin birinci adimindan elde edilen verilerin analizinde ©6lgegin gecerlilik
calismasinin yiritilmesi icin verilere AFA ve DFA uygulanmis ve uzman goriisii alinmistir. ilk
olarak egitim teknolojileri, Tiirkce ve 6lcme alanlarindan toplam 10 uzmanin gérusleri
alinmistir. Uzman gorisleri dogrultusunda iki maddenin degerlendirme puanlarinin daha
disuk dizeyde oldugu ve ¢ maddenin de benzer seyleri 6l¢tigu gerekgesiyle toplam bes
madde Olgekten gikarilmigtir. Geriye kalan 19 maddelik 6lgegin 6grencilerin egitsel sanal
gerceklik uygulamalarina yoénelik tutumlarini 6lglip Olgemeyecegini degerlendirmek igin
madde analizi yapiimistir. Bu kapsamda 6lgegin deneme formunda yer alan her bir madde igin
alt % 27’lik ve Gst % 27'lik gruplar belirlenmis ve aralarindaki fark t-testi ile degerlendirilmistir.
Bu test, arastirmacilarin en dusiik puana sahip grup ile en yiksek puana sahip grup arasinda
en yiiksek farka sahip maddeleri bulmasini saglamistir. Olcekte t degeri 10 ve (izerinde olan
maddeler daha yliksek diizeyde ayirt edicilige sahip olduklari icin 6lcege alinmak Uzere
secilmistir. Olcekteki her bir maddenin kendi basina bir faktér olup olmadigini ve hangi
degiskenlerin birlikte faktér olusturdugunu anlamak igin Agimlayici Faktor Analizi (AFA)
uygulanmistir. AFA ve DFA katilimcilari izmir ili Buca ilgesinde bir devlet okulunda 6grenim
goren 5, 6, 7 ve 8. sinif 6grencilerinden olusan bir gruptan basit rastgele 6rnekleme yontemi
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ile belirlenmistir. Okuldaki her sinif seviyesinde 8 sube vardir (A’dan H’ye). AFA igin her sinif
seviyesindeki dort subeden 422 6grenci; DFA i¢in ayni sinif seviyesindeki farklh dort subeden
428 6grenci secilmistir.

AFA sonrasi iki faktor ortaya cikmustir. ilk faktor yikleri 0.32 ile 0.87 arasinda degismekte
olup, acikladigi toplam varyans %54,42'dir. ikinci faktér yikleri 0,32 ile 0,49 arasinda
degismekte olup, agikladigi toplam varyans %4,96'dir. Her iki faktorde de benzer faktor yikine
sahip olan bir madde oOlgek disinda tutularak AFA tekrarlanmistir. Bu madde g¢ikarildiktan
sonraki AFA sonucu, faktor yiklerinin 0.60 ile 0.85 arasinda oldugunu ve tek faktér tarafindan
aciklanan toplam varyansin %54.96 oldugunu gostermistir. Diger gruptan elde edilen verilere
yapilan Dogrulayici Faktor Analizi (DFA) sonuglari, bu 6lgegin tek faktorli modelinin verilere iyi
uydugunu dogrulamistir. Olcegin son hali 18 maddeden olusan 5'li likert tipi bir tutum
Olgegidir.

Guvenirlik calismasi icin madde toplam korelasyonlari ve Cronbach Alpha katsayilari
incelenmistir. Bu ¢alisma igin madde toplam korelasyon degerleri 0,56 ile 0,82 arasinda
degismektedir. Bu degerler 0.30'un altinda oldugunda yorumlanamaz (Biylikoztiirk, 2002;
Harrington, 2009). Ancak degerler 0.30 ve Uzeri ise Olcekteki maddeler 6lcilmek istenen
ozelligi 6lcebilmektedir (Green & Salkind, 2008). Cronbach Alpha katsayisi AFA' dan sonra 0,95
ve DFA' dan sonra 0,94 olarak bulunmustur.

Gahsmanin ikinci adiminda katilimcilardan elde edilen verilerin analizinde tanimlayici
istatistiksel yontemler kullanilmis ve givenilirligi 6lcmek icin Cronbach alfa glivenirlik katsayisi
hesaplanmistir. Cronbach Alpha katsayisi 0,90'dir. Analiz sonuglari, on sekiz maddelik tutum
Olgeginin uyum istatistiklerinin iyi diizeyde oldugunu; o6lcegin oOgrencilerin egitsel sanal
gerceklik uygulamalarina yonelik tutumlarini belirlemede kullanilabilecek glvenilir ve gecerli
bir 6lcme araci oldugunu gostermistir.

Introduction

Technology which is used in education may increase interaction, provide equal
opportunities among students, and motivate students (Youngblut, 1998). Thanks to
technology, we may have information about places we have never seen or envisioned, or have
a chance for learning by doing and experiencing events that we cannot experience daily
(inceelli, 2005). Nowadays simulation (Akdeniz, Oztiirk & Bakirci, 2017; Kim, Park, Lee, Yuk &
Lee, 2001), augmented reality (Erbas & Demirer, 2014; Kocoglu, Akkus & Ozhan, 2018) and
virtual reality (Tepe, Kaleci & Tiizlin, 2016) have been very popular technologies that offer an
opportunity to learn and vitalization technologies with experience. The common point of the
three technologies is that they offer opportunities for living in virtual or semi-virtual
environments (Akdeniz, Oztiirk & Bakirci, 2017; Emre, Selguk, Budak, Biitiin, & Simsek, 2019).

There are different definitions of virtual reality, which is the subject of this study, in
national and international literature. According to Kayabasi (2005), virtual reality enables
three-dimensional pictures and animations designed in a computer environment to give
human mind a feeling of being in a real environment by using technological tools (headgear,
glasses, joystick, etc.) and it is a technology that enables it to interact with objects in the
environment. Somyirek (2014) defines virtual reality as the creation of a new three-
dimensional and interactive virtual environment by modeling the real world in a computer
environment. In this way, objects are transferred to three-dimensional environments instead
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of being static and provides users an opportunity to interact. According to Azuma (1997),
virtual reality completely immerses a user in an artificial environment and this user cannot see
the real world items around him. According to another definition, virtual reality is a simulation
in which computer graphics are used to create a virtual world that looks realistic (Burdea &
Coiffet, 2003). Virtual reality is a computer-generated artificial set of images and sounds to
create a simulated environment that includes auditory, visual, tactile, and other types of
sensory feedback (Smutny, Babiuch & Foltynek, 2019). For Pantelidis (1993), virtual reality is
a highly interactive computer-based multimedia in which a user becomes a participant in a
"near real" world with a computer. Virtual reality is a computer interface that provides a high
degree of immersion, reliability, and interaction to convince a user that they are in a
computer-generated environment as much as possible, rather than being an outside observer
(Bell & Fogler, 1995).

Virtual reality technology, which has become very popular today and is encountered in
many fields, is also used in the fields of engineering, medicine, art, entertainment, military
airline industry (Carruth, 2017; Huang, Rauch & Liaw, 2010; Lau & Lee, 2015; Ozdemir, 2017;
Radianti, Majchrzak, Fromm & Wohlgenannt, 2020; Shufelt, 2006; Tepe, Kaleci & Tizin,
2016). Similar to these areas, the use of virtual reality technology in education has also
increased. Virtual reality (VR) studies associated with experimental design, which greatly
improves learning with interactive experiences and software embedded teaching methods,
have revealed some important results for the use of virtual reality in education. Some of the
reasons why virtual reality is preferred in educational environments are that it can provide
learners with highly interactive experiences (Gokoglu & Cakiroglu, 2019). The use of virtual
reality in the lesson has benefits such as encouraging students to creativity and participating
in the lesson, increasing their motivation, moving from passive to active and helping to
transfer knowledge (Araiza- Alba, Keane, Chen & Kaufman, 2021; Hu, Wu & Shieh, 2016; Liou
& Chang, 2018). Virtual reality applications are very suitable for conveying difficult abstract
concepts because they allow visualization (Burdea & Coiffet, 2003). While providing ideal
environments to embody abstract knowledge and facilitate learning this information; Virtual
reality applications can be used in areas such as geography and history. (Lei, Zhang, Wang &
Rau 2018; Ozdemir, 2017; Tepe, Kaleci & Tiiziin, 2016). Teaching the course with a virtual
reality learning environment provides students with three-dimensional visuals and rich
interaction opportunities (Beas, 2016). Therefore, virtual reality technologies seem promising
in that they give students the opportunity to experience real life in the classroom. Virtual
reality technology adds vitality by transforming various lesson elements such as classroom,
lecture, subject, concept and painting into three-dimensional by removing them from being
two-dimensional static objects. Students can be a researcher experimenting with virtual
reality applications in the lab, embark on a historical journey, or live on an island surrounded
by three-dimensional geographic shapes. Considering these features and advantages related
to virtual reality, it is important to learn the attitudes of students towards virtual reality
technology that they will use individually in lessons or at home in the education system that
changes according to the conditions of the period.

The increase in studies on virtual reality technology in recent years has revealed the
need for scales to be used in studies using these technologies. In studies, the effect of virtual
reality use on students' academic performance, interest in the course, motivation and learning
persistence (Aktamis & Arici, 2013; Gedik, 2020; Villena Taranilla, Cézar-Gutiérrez, Gonzalez-
Calero, & Ldpez Cirugeda, 2019); learning and task performance (Liou, Yang, Chen, & Tarng,
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2017); learning outcomes and achievement scores (Liou & Chang, 2018), problem solving
performances (Araiza-Alba, Keane, Chen & Kaufman, 2021) were examined. In studies
examining attitudes in using virtual reality technology, it is seen that semi-structured
interview forms prepared by researchers are used as a measurement tool. Attitudes are the
tendency to react positively and negatively to events or objects (Burns & Dobson, 1981). It is
accepted that attitudes consist of three main components: cognitive, affective and behavioral.
According to inceoglu (2004), the formation of an attitude in a person starts when the person
has knowledge about an event or an object. If the knowledge of the person on the subject
positively affects his / her point of view, this indicates that the individual's attitude towards
that subject is positive (as cited Tavsancil, 2018).

In a scientific study, the measurement tool to be used in data collection must be valid
and reliable for the data to be obtained to be accurate and reliable. There is a need for a
reliable and valid scale that can be used to determine middle school students' attitudes
towards educational virtual reality applications in this direction. When the virtual reality
attitude scale (Yesiltas, 2019) used in education was examined, it was determined that this
scale was a rearranged version of the augmented reality attitude scale developed by another
group of researchers and used in foreign language teaching. This revised attitude scale is also
limited to use in the science lesson only. The related scale has some limitations in terms of
reliability and validity. Children's positive attitudes towards any subject can positively affect
them behaviorally and cognitively. Similarly, a virtual reality application to be used to support
the lesson may affect their course success. For this reason, it was aimed to contribute to
existing experimental designs by developing a valid and reliable attitude scale to measure
children's attitudes towards educational virtual reality applications. In this study: "Is the
Attitude Scale of Middle School Students towards Educational Virtual Reality Applications a
valid and reliable measurement tool that can be used to evaluate middle school students'
attitudes towards virtual reality applications?" the answer to the question has been sought.

Method

Two consecutive studies were carried out to develop a scale measuring middle school
students’ attitudes towards educational virtual reality. The study started with the researchers
writing trial items based on literature review. After, 10 experts evaluated the items, the trial
scale was developed. Attitude may be towards an existing known situation or towards a newly
emerging event/ phenomenon/ technology with different factors. During the process of this
research, virtual reality technology is a new technology that is not very known and
experienced among secondary school students. This situation was seen as a validity threat by
the researchers that the students could think about the attitudinal expressions in the scale.
When other studies on the subject (Peker 2014; Aktas, 2017; Altinbay, 2019) are examined, it
is seen that the researchers carried out the study without any manipulation to the target
group. In this study, educational video was used to inform students in order to prevent this
disadvantageous situation. With educational video technology supported by visually rich
content, it was ensured that a high number of students quickly learned SG technology, which
is not possible to try individually.

At the application time of first step of this study, secondary school students' prior
knowledge and experience with virtual reality were at a very low level. With the thought that
they would not be able to develop an attitude to virtual reality they had not heard before, the
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students who would be included as the sample of the study were shown a video about a
student using educational virtual reality and also shared this video with them by social media.
In this way, many students have gained prior knowledge about educational VR applications in
a short time. Then trial scale was applied to them. EFA (Exploratory Factor Analysis) and CFA
(Confirmatory Factor Analysis) were data analysis technics of this step. The aim of the second
study, unlike the first study, was to test whether the same scale items would work with SG
experienced students (Figure 1). Therefore, students who individually experienced
educational VR applications related to human body and planet subjects participated to the
second step of this study.

Trial Items Literature review
and
Developing the Scale

Interview with 6 students

10 experts
Step 1. Informing Participants = Applying EFA & DFA
Educational VR by Presenting an Educational
Attitude Scale VR Video n= 850 students
Step 2. Informing Participants - Cronbach Alfa

by Letting Them Experience

Educational VR n= 26 students

Figure 1. The Process for EdVR-AS

Turkey Statistics Institute [TUIK] (2020) reported by sharing the "Proportion of
Availability of Devices in Households" that people in Turkey has mostly cell phones and
portable computers. The report did not indicate any data on virtual reality technology. The
lack of such data indicates that virtual reality, which is a popular technology in the world, is an
expensive technology due to system requirements and so there are limited people
experiencing it although it is known by individuals in technology. For this reason, while
determining the participants in the scale development study, students' experiences of using
virtual reality were also taken into account. In Step 1, to reach a wider audience, it was enough
to introduce educational virtual reality applications to students owing to "watching video"
method. But, in Step 2, the researchers studied with students who individually had
experienced an educational virtual reality application.

The process steps in Figure 1 are as follows:
Writing Trial Items and Developing the Scale

The literature review about scale development in similar topics helped researchers to
compose a base how to proceed during test construction and writing trial items. In addition,
researchers studied with six middle school students who used virtual reality applications
before. The students examined some pictures of virtual reality applications to remember it
and then the researchers conducted a semi-structured interviews to reveal their ideas about
the use of educational virtual reality. So, after new attitude items were added and some
changes has been made, the scale included 24 trial items. Ten educational technology and
Measurement experts evaluated items owing to a form which aimed to evaluate whether or
not the items had an understandable language they were suitable for the student level.
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Step 1: Informing Participants by Presenting an Educational VR Video

Before examining students' attitudes towards educational virtual reality applications, a
sample application video showing how virtual reality technology was used in education was
shared with them from various platforms. First of all, a Facebook page which many students
in the school followed was used to announce the video link (Figure 2). This video consisted of
the movements and experiences of a student while he was using a virtual reality application
about the Solar System subject. Then, another post about the video was sent to the students
and their parents in WhatsApp groups to reach more participants. Finally, the researchers
showed sample videos in a class environment. Students who did not come to school on the
days when the sample application video was watched may not have watched the video. In
addition, students who are not in their groups on WhatsApp and Facebook or who cannot
access these posts may not have watched the video. It constitutes a limitation of this research.

Yeni nesil teknolojilerden biri olan "Sanal Gergeklik"
uygulamasi ornedginin gosterildigi bu video, okulumuz 5., 6.
7. ve 8. simif ogrencileriyle yurutulecek bir ¢ga...

Sanal Gergeklik Uygulamasinda Glnes Sistemi
Konusu.mp4

Figure 2. Facebook Announcement About the EdVR App Video?®

Step 2: Informing Participants by Letting Them Experience Educational VR

This step included middle school students who individually experienced educational
virtual reality application by using a headset and joysticks. The researcher informed the
students about the educational virtual reality applications and said that two sample
applications will be used. Students used each of the educational virtual reality applications on
human body and planet subjects for five minutes. Figure 3, shows one of the students using
the application.

3 The link to the video about the educational virtual reality application
(https://www.youtube.com/watch?v=SYvax5EVnR4
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-4

Figure 3. A Student Using the EdVR App Individually

Study Group

Ethical report regarding the study was taken from Dokuz Eylul University. The study was
conducted in two different schools in Buca, Izmir in the 2019-2020 academic year. Step 1
included students with and without VR experience (Mixed) while Step 2 included students
with VR experience.

Step 1- Students with and without SG Experience (Mixed)

In the first step of the research, 5th, 6th, 7th and 8th grade students studying in a public
school in Buca, Izmir are involved. There are 8 branches at each grade level in the school (A to
H). The researchers used a simple random sampling method to determine participants for EFA
and CFA. Four hundred and twenty-two students from four branches at each grade level (5B,
5E, 5F, 5G; 6B, 6E, 6F, 6G; 7B, 7E, 7F, 7G; 8B, 8E, 8F, 8G) for EFA; For CFA, 428 students from
four different branches at the same grade level (5A, 5C, 5D, 5H; 6A, 6C, 6D, 6H; 7A, 7C, 7D, 7H;
8A, 8C, 8D, 8H) were selected (Table 1). This research tried to give the possibility of being
selected equally to both study groups and compose a valid sample that represents the whole
group (Blyukoztirk, Cakmak, Akgiin, Karadeniz & Demirel, 2018). EFA- Study Group included
217 (51.4%) female and 205 (48.6%) male while CFA- Study Group included 218 (50.9%)
female and 210 (49.1%) male. In the EFA group, there were 92 (21.8%) students from 5th level,
101 (23.9%) from the 6th level, 112 (26.6%) from 7th level and 117 (27.7%) from 8th level. In
the CFA group, there were 99 (23.1%) students from 5th level, 102 (23.8%) from 6th level, 108
(25.1%) from 7th level and 119 (27.8%) from 8th level (Table 1).

Table 1. Demographics for EFA-Study Group and CFA- Study Group

EFA-Study Group | (EFA) CFA-Study Group Il (CFA)
5th 6th 7th 8th Total 5th 6th 7th 8th Total
level level level level level level level level
Female 47 48 57 65 217 55 48 58 77 218
Male 45 53 55 52 205 44 54 50 52 210
Total 92 101 112 117 422 99 102 108 119 428
(%21,8) (%23,9) (%26,6) (%27,7) (%23,1) (%23,8) (%25,1) (27,8)
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Step 2- Students with VR Experience

The second step of the study was carried out with 26 6th grade students in a private
school in Buca, Izmir (A different school than the school in step one). VR Study Group included
students 8 (30.7%) female and 18 (69.3%) male.

Collection of Data

Content validity: Expert opinions were collected to evaluate the content validity of
EdVR-AS. For this, the trial scale was sent to five faculty members. They evaluated test items
according to criteria "a) Suitable, b) need to be developed and c) Not suitable". The experts’
study area was educational technology, Turkish language expert and Measurement. Experts
evaluated the scale items according to criteria such as "a) Suitable, b) The item should be
slightly revised, c) The item should be seriously revised and d) The item not suitable".

Before collecting the students’ data, a pilot study was conducted with eight students,
one female and one male from each grade level (5-6-7-8), and the understandability of the
scale questions and the time required for the scale were determined. There was no problem
in understanding the items in the scale and they completed the scale an average of five
minutes.

The first step: one of the researcher went to school and collected data from students.
the date collection was realized two weeks later after the pilot study.

The second step: The same researcher went to school to collect two weeks later after
the students experienced the educational virtual reality application individually.

Data Analysis

Literature review: Scale development studies indicated that different analysis methods
were used to ensure reliability and validity of the scale such as factor Analysis (discovery and
confirmatory), expert comments, Cronbach alpha coefficient, Pearson product moment
correlation coefficient, Kuder-Richardson reliability coefficients, and consistency between
measurements. Similar methods were used in this study for validity and reliability studies.

The content validity: expert opinions were evaluated with the Lawshe (1975) technique
and the Davis (1992) technique. The Excel program was used and the points for per item were
calculated.

The first step: Item analysis, exploratory factory analysis and the Lower and Upper 27%
groups have been examined by SPSS 24 software. Then, confirmatory factor analysis was
conducted to test whether the theoretical structure determined in the Exploratory Factor
Analysis exists in the series. In the Confirmatory Factor Analysis, maximum likelihood
estimation was used and in hypothetical models, x? / df, GFl (goodness of fit index), AGFI
(adjusted goodness of fit index), CFl (comparative fit index), RMSEA (root mean squared error
of approximation), RMR (root mean square residual) values such as residue and SRMR
(standard root mean square residual) were examined. Lisrel 8.5 software was used for CFA.

The second step: While analyzing the scale scores of the second research group,
descriptive statistical methods were used and the Cronbach Alpha reliability coefficient was
calculated to measure the reliability.
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Findings

Content Validity of EdVR-Attitude Scale

Content validity converts qualitative expert opinions into quantitative statistical data
(Yurdugiil, 2005). A valid scale is expected to measure intended property if the content validity
had an acceptable level (Schriesheim, Cogliser, Scandura, Lankau, & Powers, 1999).

In this study, first of all, qualitative opinions were obtained from five experts working in
the field of educational technologies in order to understand whether the test items in the
scale properly measure the desired behaviors to be measured. The researchers evaluated the
data and changed the structure of some items but none of the items were eliminated.

Then, different five expert opinions (Three educational technologies field experts, one
measurement field specialist and one Turkish field specialist) were evaluated by Davis (1992)
technique. Based on this technique, the experts rated the items as a) Suitable, b) The item
should be slightly revised, c) The item should be seriously revised and d) The item not suitable.
The content reliability index is the division of the number of experts who marked the options
(a) Suitable and (b) The item should be revised slightly to the total number of experts
(Yurdugl, 2005). 0.80 and over is acceptable. Two items in this study were excluded from the
scale since they were at lower levels. Three items were also excluded since they measured the
same things. The final version of the scale consists of 19 items with high content validity index.

Item Analysis

ltem analysis was conducted to evaluate whether the 19-item “EdVR Attitude Scale”
would measure secondary school students’ attitudes towards educational virtual reality
applications. In this context, for each item included in the trial form of the scale, the groups
of 27% and upper 27% were determined and the difference between them was evaluated by
t-test. This test let researchers to find items with the highest difference between the group
with the lowest score and the group with the highest score. The lower and upper group means,
standard deviations, values and probability values of the items included in the scale are
presented in Table 2.

The item was used in the scale because the items with a t-value of 10 and above had a
high level of discrimination. Among EdVR AS items, the lowest t value was 12.21 and the
highest t value was 22.60.

Table 2. The Results of the Independent Samples T-test Between the Lower 27% and Upper
27% Groups of the Scale

No Items Group n

1=

SS t sd p

1 | am interested in the lessons in which Lower 114 2,75 1,36 13,93 226 <0,05
Educational Virtual Reality (EAVR) Upper 114 4,72 0,64
apps are used.

2 | like using EdVR apps. Lower 114 2,90 1,23 16,65 226 <0,05
Upper 114 4,90 0,35
3 I don’t like using EdVR apps in Lower 114 2,78 1,35 16,28 226 <0,05
lessons.* Upper 114 4,91 0,34
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4 | participate more wilingly in lessons  Lower 114 2,42 1,12 22,60 223 <0,05

where EdVR apps are used. Upper 114 4,90 0,32

5 | enjoy using EAVR apps in a lesson. Lower 114 2,63 1,22 18,86 226 <0,05
Upper 114 4,89 0,37

6 I dont’ know how the time passesina Lower 114 2,84 1,31 12,21 226 <0,05
lesson where EdVR apps are used. Upper 114 4,61 0,80

7 Using EdVR apps make me exciting. Lower 114 2,53 1,31 13,96 226 <0,05
Upper 114 4,58 0,85

8 EdVR apps makes the lesson fun. Lower 114 2,83 1,33 14,60 226 <0,05
Upper 114 4,83 0,60

9 It is unnecessary to use EdVR apps.* Lower 114 3,03 1,39 14,64 226 <0,05
Upper 114 4,96 0,20

10 EdVR apps allows me to learn more Lower 114 2,42 1,11 19,92 226 <0,05
easily. Upper 114 4,75 0,52

11 Thanks to EdVR apps, | understand Lower 114 2,49 1,15 17,56 226 <0,05
complex topics better. Upper 114 4,65 0,62

12 | would also like to use EdVR apps in Lower 114 2,71 1,26 13,67 226 <0,05
learning outside class. Upper 114 4,66 0,85

13 EdVR apps offer an opprtunity to Lower 114 3,00 1,33 12,59 226 <0,05
experiences the places that we cannot  Upper 114 4,76 0,68
go sightseeing.

14  1like to share my experiences in EAVR Lower 114 2,68 1,25 13,39 226 <0,05
apps with my friends. Upper 114 4,55 0,81

15 | remember more the topics covered Lower 114 2,55 1,19 18,45 226 <0,05
using EdVR apps. Upper 114 4,78 0,49

16 | would like EdVR apps to become Lower 114 2,62 1,22 19,09 225 <0,05
widespread. Upper 114 4,89 0,36

17 EdVR apps reduces my anxiety in the Lower 114 2,38 1,13 13,69 226 <0,05
lesson. Upper 114 441 1,11

18 EdVR apps in confusing for me .* Lower 114 2,91 1,34 13,32 226 <0,05

Upper 114 4,75 0,60

Construct Validity

EdVR-AS was evaluated by exploratory factor analysis (EFA) to understand whether each
item was a factor on its own and which variables form factors together. Kaiser-Mayer-Olkin
measure of sampling adequacy and Bartlett’s Test of Sphericity (x?(153) = 4358,17; p=0.000)
were used to evaluate the status of data for factor analysis. KMO criterion of .96 showed a
suitable rate for factor analysis when it was compared with the rate of 0.60 (Tabachnick &
Fidell, 2001).

EFA results indicated two factors. The first factor loadings were ranged between 0.32 to
0.87 and the total variance explained by it was 54.42%. Second factor loadings were ranged
between 0.32 to 0.49 and the total variance explained by it was 4.96%. However, M2 had a
similar factor load on both factors. Therefore, M2 was excluded from the scale and the analysis
was carried out again.
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The last EFA indicated the factor loads were between 0.60 to 0.85 and the total variance
explained by the single factor was 54.96%. The final version of the scale is a 5-point Likert-
type attitude scale consisting of 18 items. The Scree Plot showing that the scale has a single
factor is presented in Figure 4.

T T T T T T T T T T T T T T T T T T
a 2 2 a = c L =] a AN 41 47 43 44 48 4@ AT 4@

Figure 4. The Scree Plot Indicating Single Factor
Reliability Studies for the Data from EFA Study Group

In order to find the reliability coefficient of EdVR-AS, total statistics (item-total
correlations) of items and Cronbach Alpha coefficient were examined. The item total
correlation values for this study ranged from 0.56 to 0.82. These values cannot be interpreted
when they are below 0.30 (Buylikoztlirk, 2002; Harrington, 2009). However, if the values are
0.30 and above, the items in the scale can measure the feature desired to be measured (Green
& Salkind, 2008). In addition, there are opinions in the literature that the correlation value
should not be below 0.40 (Ladhari, 2010; Loiacono, Watson & Goodhue, 2002). The Cronbach
Alpha coefficient was found to be 0.95.

Confirmatory Factor Analysis and Reliability Score for the Data from CFA Study Group

Confirmatory Factor Analysis was used to test the existence of the theoretical structure
after determining the factor structure with the help of EFA (Lomax & Schumacker, 2004). The
CFA results for this study confirmed that the single factor model was a good fit of the data.
The model fit indices for one factor scale consisting of 18 items; x2 = 371.40, df = 132, x2 / df
=2.81, GFI =0.91, AGFI =0.89, CFl = 0.95, RMSEA = 0.06, RMR = 0.05, SRMR = 0.03 was found
(Figure 3). According to Byrne (2011), in cases where the sample size for fit indices is greater
than 250 and the number of observable variables is between 12 and 30; x2/df ratio is less than
5, GFI> 0.90 and CFI> 0.92 RMSEA <0.07; RMR and SRMR values are less than 0.08 (Hu &
Bentler, 1999) points to a good fit.

The Cronbach Alpha reliability coefficient of EdVR-AS after CFA was found as 0.94.
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Figure 5. Path Diagram for EdVR- AS

Descriptive Analysis for EDVR-AS

Descriptive statistics such as mean, median, mode, standard deviation, variance,
minimum and maximum were calculated for 26 students experiencing educational VR
applications before.

Table 3. Descriptive Statistics on Item Total Scores

Mean 75.90
Median 75.50
Mode 61
Std. Deviation 10.28
Variance 105
Minimum 59
Maximum 90

The Cronbach Alpha reliability coefficient was found to be 0.90 for this group.

Conclusion

This study aimed to develop a scale to investigate middle school students' attitudes
towards educational virtual reality applications (EdVR-AS). A literature review was conducted
to create an item pool, and interviews were conducted with six secondary school students on
the use of virtual reality applications in education. After 10 expert opinions, two items and
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then three items that were thought to be similar in meaning were removed from the scale. A
total of 850 students from two different groups were included in the first study group. Firstly,
item analysis, EFA, and reliability analysis studies were conducted with 428 middle school
students studying at a public school. After EFA, one item was removed from the scale and an
attitude scale consisting of 18 items, was prepared. The scale had a single factor and this factor
explained 54.96% of the variance. The Cronbach Alpha coefficient was found to be 0.95. After
the CFA was conducted with another group of 422 students from the same school, the
Cronbach Alpha coefficient was found to be 0.94. Later CFA results confirmed that the single
factor model of this scale fits the data well.

According to the results of the descriptive statistics of the second study group in which
26 students participated, more than half of the students got a score above the average. The
analyzes showed that the compliance statistics of the eighteen-item attitude scale were at a
good level and the scale could be used to measure students' attitudes towards educational
virtual reality applications. EdVR-AS could be used for different disciplines (mathematics,
science, history, etc.) to examine students' attitudes towards educational virtual reality
applications. In addition, students' educational virtual reality attitudes can be evaluated by
conducting a survey study including different independent and dependent variables.
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Additional Resources

Appendix 1. Egitsel Sanal Gerceklik Uygulamalari Tutum Olgegi (ESG- TO)

(1: Kesinlikle Katilmiyorum; 2: Katilmiyorum; 3: iki Aradayim; 4: Katiliyorum; 5: Kesinlikle

Katiliyorum)
5| 5 £ £ £
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1. | Egitsel Sanal Gergeklik (ESG) uygulamalarinin kullanildig1 derslere ilgi
duyarim.
2. ESG uygulamalarini severek kullanirim.
3. Derslerde ESG uygulamalarini kullanmak istemem.*
4. ESG uygulamalarinin kullanildigi derslere daha istekli katilirim.
> Derste ESG uygulamalarini kullanmaktan zevk alirim.
6. | ESG uygulamalarinin kullanildigi derste zamanin nasil gectigini anlamam.
7. | ESG uygulamalarini kullanmak beni heyecanlandirir.
8. - . .
ESG uygulamalarini kullanmak dersi eglenceli hale getirir.
S ESG uygulamalarini kullanmak gereksizdir.*
10. -
ESG uygulamalarini kullanmak daha kolay 6grenmemi saglar.
11. . .
ESG uygulamalari sayesinde karmasik konulari daha iyi anlarim.
12, - . S
ESG uygulamalarini sinif disi 6grenmelerimde de kullanmak isterim.
13. e N . .
ESG uygulamalari gidip géremedigimiz yerleri deneyimleme firsati sunar.
14. | ESG uygulamalarinda elde ettigim deneyimleri arkadaslarimla
paylasmaktan hoslanirim.
15. ESG uygulamalari kullanilarak islenen konulari daha fazla hatirlarim.
16. | ESG uygulamalarinin yayginlagsmasini isterim.
17. | ESG uygulamalarini kullanmak dersteki kaygilarimi azaltir.
18. | ESG uygulamalarini kullanmak kafamin karismasina sebep olur.*
Bu 6lgek tek faktorliidir. *” I maddelerin ters madde olarak kodlanmasi gerekmektedir.
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Appendix 2. Educational Virtual Reality Applications Attitude Scale (EdVR- AS)*

*The original language of the scale is Turkish. Reliability and validity studies have also been carried out on Turkish
version then its use in this language. The researcher translated the scale into English by taking three expert
opinions.

(1: Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree)

()]
(] ()]
& o
2 <
o [} - >
> g © W
o0 [ b=} b c
c © =} - (=]
<) 2 ] ) =
= o 2 < )
w
1 2 3 4 5
1.| lam interested in the lessons in which Educational Virtual Reality (EdVR)
apps are used.
2. I like using EAVR apps.
3. e 1s . . *
| don’t like using EdVR apps in lessons.
4, .. - .
| participate more wilingly in lessons where EdVR apps are used.
5. . . .
| enjoy using EdVR apps in a lesson.
6. | I dont’ know how the time passes in a lesson where EdVR apps are used.
7. | Using EdVR apps make me exciting.
8.
EdVR apps makes the lesson fun.
9. . "
It is unnecessary to use EdVR apps.
10. .
EdVR apps allows me to learn more easily.
11. .
Thanks to EdVR apps, | understand complex topics better.
12, . . . .
I would also like to use EdVR apps in learning outside class.
13. . .
EdVR apps offer an opprtunity to experiences the places that we cannot
go sightseeing.
14. | | like to share my experiences in EdVR apps with my friends.
15. . .
| remember more the topics covered using EdVR apps.
16. | | would like EdVR apps to become widespread.
17. | EJVR apps reduces my anxiety in the lesson.
18. | EdVR apps in confusing for me .*
This scale is single factor. Items with * should be coded as reverse items.
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