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ABSTRACT
Attitudes Towards Using Augmented Reality

in Corporate Training: A Case Study

In today's rapidly changing world, trainers are required to develop themselves for
using technology in their trainings to reach the new generation's needs, and
Augmented Reality (AR) is one of the novelties coming with developing technology.
Many researches show the benefits of AR usage in education but there are limited
studies for corporate trainings. Increasing the use of AR in corporate trainings
exactly depends on the development of internal trainers. This study aims to
investigate the knowledge level and attitudes of internal trainers about AR usage in
education. Based on this purpose, a case study was undertaken with 61 people in a
corporate retail company, Turkey. Participants attended to a training session about
AR, started with an awareness survey and finished with evaluation survey and
interviews. Theoretical model of this study is based on Technology Acceptance
Model (TAM). The hypotheses are tested by paired samples t-test, regression,
ANOVA and independent samples t-test analysis. The results showed that after two-
hours training and application session, almost all participants liked the whole AR
experience and found it “beneficial”, “funny”, “engaging”, “interacting”, “creative”
and “motivating” for educational use. They have also intended to use AR in their
trainings. The other new implications are the suggestions of internal trainers for AR
usage examples in different training types and for the development of AR platforms

or applications. There are some other findings supporting previous studies. As a

result, the future of AR usage in corporate trainings looks bright.



OZET
Kurumsal Egitimlerde Artirilmis Gergeklik Kullanmaya Y 6nelik

Tutumlar: Bir Vaka Calismasi

Teknolojinin hizla degistigi ve gilinliik hayatimiza yenilikler kattig1 cagimizda, i¢
egitmenlerin yeni neslin ihtiyaclarina uygun hareket etmek icin teknolojiye ve
yonelimlere hilkmedebilmeleri ve egitimlerinde dogru sekilde uygulayabilmeleri
gerekiyor. Arttirtlmis Gergeklik (AG), teknolojinin sundugu yeni olanaklardan
birisidir. Kurumsal egitimlerde AG kullanimina yonelik sayica az ¢alisma
bulunmakta ve bunu arttirmanin yolu, i¢ egitmenlerin bu konuda yetistirilmesinden
gecmektedir. Bu ¢alismanin amaci, i¢ egitmenlerin AG ile ilgili bilgi diizeyinin ve
AG’yi egitimlerinde kullanmaya yonelik tutumlarinin incelenmesidir. Bu amagla, bir
tekstil-perakende sirketinde, 61 i¢ egitmen; On test ile baslayan, bilgilendirme ve
uygulama egitimi ile devam eden, son test ve goriismeler ile biten bir vaka
caligmasina katilmiglardir. Teknoloji Kabul Modeli’ne dayanan aragtirmada toplanan
veriler; bagimli 6rneklem t-testi, regresyon, ANOVA ve bagimsiz 6rneklem t-testi ile
analiz edilmistir. Sonuclara gore, bilgilendirme egitiminin sonunda; katilimcilarin,
AG deneyimini sevdigi, egitimde kullanimi hakkinda “faydali”, “eglenceli”,
“etkilesimli”, “yaratic1” ve “motive edici” gibi olumlu yorumlarda bulundugu ve
egitimlerinde kullanmaya yonelik tutum gelistirdigi goriilmiistiir. Ayrica, AG’nin
farkli egitimlerde kullanimina yonelik 6rnekler ile AG uygulamasinin gelismesi
gereken teknik 6zelliklere yonelik onerilerde bulunmuslardir. Literatiirii destekleyen

baska sonuglar da gézlemlenmis olup, AG’nin kurumsal egitimlerde kullanimina

yonelik olumlu sonuglara ulasilmistir.
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CHAPTER 1

INTRODUCTION

Education is a general term for the process of facilitating learning, or the acquisition
of knowledge, skills, values, beliefs, and habits, while training is a continuous
process from hire to retire to improve critical competencies needed for job
performances entirely through so that organizations could reach their targeted
outcomes (Aguinis & Kraiger, 2009; Grossman & Salas, 2011).

Teachers or trainers who are the actors of this process transform the content
into learning material via the help of technological tools and teaching methods to
reach previously defined targets. In the digitizing world, the participant and trainer
profiles in the training process have changed, technological tools have been
diversified and teaching methods have differentiated. As a result, it is not possible to
go on with older methods and habits.

Technology is diffusing rapidly into every field, and education is one of the
key areas affected by these innovations. Nowadays, as the life styles of individuals
change, trainers need to not only have a good subject matter expertise but also new
competencies to be in line with 21% century requirements. In other words; trainers
should know their subject matter well, should be good at applying learning principles
and theories, as well as should use technology in their trainings. As a result, by
increasing the skill of technology usage, following up technological trends and
integrating them into their training in a suitable way, trainers can grow up individuals

that can adapt and contribute to the information age.



Augmented Reality (AR) is one of the important technological trends started
to be used widespread in education. According to Yuen, Yaoyuneyong, and Johnson
(2011), “With AR, educators' dream of ubiquitous learning can become a reality”.
Through AR, learners could be able to gain immediate access to a wide range of
location-specific, enhanced and interactive information. Research shows that the use
of AR in education results in numerous advantages for both participants and trainers.
In addition, it is seen that AR supports the efficiency of training results. Although
there are some studies on K12 teachers' awareness of AR and their desire to use AR;
there are not many studies on adult education. For this reason, there is a crucial need
for case studies on adult education, particularly for internal trainers in corporate
environment.

In a corporate company, internal trainers have a crucial role of training
people, spreading corporate information, and increasing skills of these trainers that
will help the company to reach more effective and productive results.

This study is carried out to investigate the knowledge level and attitudes of
internal trainers about AR usage in education. To be able to achieve this purpose,
trainings are organized to increase the knowledge level of participants about AR
usage in a corporate retail company, Turkey. At the beginning of the training session,
an awareness survey is applied to participants with the purpose of collecting some
descriptive data and investigating their prior knowledge about AR. At the end of the
training session, an evaluation survey is applied for evaluating the change of the
participants' knowledge level about AR and understanding their tendency to use AR
in their trainings. After training session was completed, semi-structured interviews
were made with some voluntary participants to collect their shining ideas and

specific views about AR usage in education.



Methods are applied to the collected data coming from awareness survey and
evaluation survey. Open ended questions and interview notes are also included in the
study.

The thesis is composed of following chapters: Chapter | is related to the
introduction of the study. Chapter 11 covers the literature review of technology usage
in education, corporate training and Augmented Reality. In Chapter I11, theoretical
model will be proposed. Chapter IV presents the methodology of this study. In
Chapter V, the findings and the results of the study will be given. Finally, Chapter VI
contains the summary of findings, limitations of the study and suggestions for future

research.



CHAPTER 2

LITERATURE REVIEW

In this chapter, the literature will be presented under three main parts as follows:

Technology in education, technology in corporate learning and augmented reality.

2.1 Technology in education

Before focusing on technology usage in education, it is crucial to understand deeply
what the learning is, how people learn, how the learning styles are changing. In this
part, important studies on learning, adult learning, digitized age, changing lifestyles

and transformation in education will be presented.

2.1.1 Learning

Changing world has given rise to the appearance of varied lifestyles, work conditions
and learning habits. In line with these changes, researchers have been finding out
many theories about how human beings learn (Ertmer & Newby, 1993, p.52). In
1996, Shunk started his book with the definition of “Learning involves acquiring and
modifying knowledge, skills, strategies, beliefs, attitudes, and behaviors.”

According to chronological order, behaviorists have seen "learning" as a
specific change in the observable performance and they put learner in a reactive role
in this process. Researchers indicate that learning occurs when learner gives a proper
response after the presentation of an environmental stimulus (Ertmer & Newby,
1993, p.55). While environmental conditions receiving the greatest emphasis in
behaviorism, knowledge acquisition and mental abilities gain more importance in

cognitivism. Cognitivists describe learning as the change on the knowledge level.



Jonassen (1991) pointed out that “learning is concerned not so much with what
learners do but with what they know and sow they come to acquire it” (as cited in
Ertmer & Newby, 1993, p.58). In this process, learner has a very active role. After
that, constructivists appeared and described learning as interpreting and constructing
knowledge from individual’s active experiences and interactions (Bednar,
Cunningham, Duffy, & Perry, 1992; Ertmer & Newby, 1993, p.63). Tapscott (1998)
introduced the concept that learning has been occurring best by doing. Not
surprisingly, it can be easily seen that learners are getting more and more active roles

during the learning process than before.

2.1.2 Adult learning
Developmental psychologists state that human beings have different physical, mental
and psychological needs and skills in different age groups. Piaget (2008) points out
that understanding sequential developments of human beings from birth to death is
highly important since every stage comes with different needs and responsibilities.
People would live up to their full potential only if they can successfully go through
these stages. For instance, primary school children can learn in a very different
setting from a high school student or an adult. In fact, pedagogy and andragogy are
two important disciplines that have been appeared to explain these differences.
According to Malcolm Knowles (1980), pedagogy is “the art and science of
teaching children”. The word pedagogy comes from; peda meaning “child” and
agogus meaning “leading”. Therefore, all assumptions of pedagogy are based on
teaching children simple skills like reading and writing. On the other hand; Knowles

defined andragogy as “the art and science of helping adults learn”.



Adult Learning has appeared after World War II and the first books about
Adult Education have begun to be seen during 1950s. After that time, many studies
have been done but all the basics could be seen in the research of Knowles known as
the origin of adult learning. In the study, andragogy assumptions include that as
individuals’ mature (Knowles, 1980, p. 44-45):
e their self-concept moves to a self-directed human being
e they have experience that is a highly rich resource for learning
e they have oriented to learn in relation with developmental tasks of their social
roles,
¢ and they need to make applications immediately and thus they have oriented
toward performance-centeredness.
Knowles (1980) described the learning assumptions of andragogy as follows:
e Adults can learn.
e Learning is an internal process.
e There are superior conditions of learning which are:

o The learners feel a need to learn.

o The learning environment is characterized by physical comfort,
mutual trust and respect, mutual helpfulness, freedom of expression,
and acceptance of differences.

o The learners perceive the goals of a learning experience to be their
goals.

o The learners accept a share of the responsibility for planning and
operating a learning experience, and therefore have a feeling of
commitment toward it.

o The learners participate actively in the learning process.



o The learning process is related to and makes use of the experience of
the learners.
o The learners have a sense of progress toward their goals.

According to Adult Learning Theory, adults come to learning environment
with different feelings, viewpoints, needs and purposes, and thus education should be
arranged to satisfy all these expectations. To sum up, the world is changing and
digitizing faster and faster during the last decades, and it becomes easier to make

necessary arrangements with the help of technology-supported opportunities.

2.1.3 Digitized age

From the beginning of the history, people have always been discovering new ideas
and tools according to their specific needs. With these inventions, technology has
developed step by step through agricultural, industrial and information eras (Blinder,
2006). In similar, Plumanns, Sommer, Schuster, Richert, and Jeschke (2016) define
the first three industrial revolutions as “the invention of water and steam engine,
centralized electric power infrastructure and mass production as well as digital
computing and communications technology”.

Inevitably, among these revolutions, digital technology is the fastest one
affecting human beings in a huge manner. Rohs and Bolten (2017) point out that
digital media and technologies have gained an increasingly important role in all areas
of society. According to Prensky (2001a, p.2) arrival and rapid dissemination of
digital technology in the last decades of the twentieth century have changed many
things so fundamentally that “there is absolutely no going back”. Researchers point
out that digital technology has placed a big role in people’s lives and today, world is

standing on the verge of a very different era unlike the previous ones.



Plumanns et al. (2016) define the fourth revolution as “Industry 4.0” and they
underline that this era will come with some major challenges to almost every part of
society.

During the last century, people have gained different features according to the
era in which they born and live through. In addition, public attitudes have changed
and the gap between the generations have become obvious (Wolf, Carpenter, &
Qenani-Petrela, 2005).

Tapscott (1998) defines the ones born between 1946 and 1964 years as baby
boomers. Moreover, generation X covers the people born between 1965 and 1976
while generation Y is the ones born between 1977 and 2000 (Wolf et al., 2005).
Other researchers divide the ones born after 1980 and call them as the “Net
Generation”, “Millennials” or “Digital Natives” (Tapscott, 1998; Prensky 2001a;
Nicholas, 2008).

Digital natives are “fluent naturally” with all kinds of information and digital
technologies (Thompson, 2013). In addition, they have very different cognitive and
social skills than the previous ones in two aspects: First one is based on
neurobiology. Prensky (2001a, 2001b) underlines that the brain structure changes
with respect to the inputs it receives and thus all the thinking patterns change.
Thompson (2013) also clarifies that while the students’ brains are developing,
exposition to digital media changes the way of thinking as well as learning. The
second one is related with social psychology. Environment and culture where the
people are raised influence how they think and behave. In other words, Prensky
(2001b) defines that “one’s thinking patterns change depending on one’s
experiences” and this results in changing lifestyles and the variety of needs in

different parts of life.



2.1.4 Changing lifestyles and learning needs

Digital natives who are the first generation growing up with digital devices do not
hesitate while using any kind of technology. In fact, their entire lives have been
surrounded by the digital age tools such as computer games, e-mail, Internet, cell
phones and instant messaging (Prensky, 2001a). Thompson (2013) specifies that
“digital native generation is universally proficient on all digital technology tools”.
However, not surprisingly, Mat-jizat, Jaafar, and Yahaya (2017) point out that
nowadays new generations mostly prefer smartphones more than computers.

Close relationship with digital technology make digital natives earn a new
lifestyle surrounded with different abilities, preferences, and attitudes while
shopping, working, learning, etc. (Thompson, 2013). The learners have changed
radically in a very short period of time but the education systems have continued
with older methods. Prensky (2001a) defines that “Today’s students are no longer the
people our educational system was designed to teach”. Looking from educational
aspect, digital natives and the later generations do not feel comfortable if they do not
see the technology in the classroom. Reigeluth specifies that:

One of the few things that practically everyone agrees on in both education

and training is that people learn at different rates and have different learning

needs. Yet our schools and training programs typically teach a predetermined,
fixed amount of content in a set amount of time. (2016, p.1)

Prensky (2001b) agree that digital natives have some new skills of 21* age and
unfortunately, traditional teacher or trainers easily ignore this crucial need. New

learners cry out for their learning desires.



Mat-jizat et al. (2017), give the details of learning preferences of new comers
as follows:

¢ Doing is more important than knowing or memorization of facts

(knowledge),
e Aneed for immediacy,
e Not dictating a solution, rather than, solving problems with trial and error
approach,

e Low boredom threshold,

e Multitasking and parallel processing,

e Visual, non-linear and virtual learning

e Collaborative learning, and

o Constructivist approach

In summary, digital natives prefer visual communications as well as adaptive,
interactive and social environments. According to International Education Advisory
Board (2008), they like to be in control and they tend to take more risk than previous
ones (as cited in Mat-jizat et al., 2017). In addition, they can feel bored easily since
they have short attention span and lack concentration. Trainers or educators feel
something is going wrong but they continue to give instruction as they do in the past.
Previous studies agree that if educators do not adopt their instruction to new learners’
needs then they will fail to reach learning objectives. All educators should urgently
respond today’s learners differing needs (Prensky, 2001b, p.6; Tapscott, 2008, p. 368;

Rosen, 2010; Thompson, 2012, p.12).
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2.1.5 Transformation in education
According to previous studies of Tapscott (1998) and Reigeluth (2016), there have
been some new shifts in training systems covering these essential characteristics:
e Learner-centered vs. teacher-centered instruction
e Learning by doing and discovering vs. teacher presenting
e Learning how to learn vs. just absorbing material
e Lifelong learning vs. school learning
e Facilitating trainer vs. transmitter trainer
e Attainment-based vs. time-based progress
e Customized vs. standardized instruction
e Criterion-referenced vs. norm-referenced testing
e Collaborative vs. individual
e Enjoyable vs. unpleasant
Using technology in education is a good solution to reach these
characteristics. At the same time, according to the study of McKnight et al. (2016);
there are some advantages of technology usage in education:
e Technology improves access to all resources at anytime and anywhere
e Technology enhances communication and feedback between learners, trainers
and other third parties
e Technology restructures trainers time
e Technology extends purpose and open new perspectives for learners

e Technology shifts teacher and student roles

11



Due to the changing lifestyles and the different needs of the new generation,
the use of technology in education has become inevitable. So, to provide this vision
for these new comers, there should be a big transformation in education. It is
necessary to design systems with strategic thinking, to follow and invest in new

trends, and to develop well qualified trainers or teachers.

2.2 Technology in corporate training
In this part, the workplace learning will be discussed in terms of the role of internal

trainers and technology usage in corporate trainings.

2.2.1 Lifelong learning in workplace

World has been changing tremendously during the last centuries and business world
has been adopting to the transformation processes because of these changes.
Organizations that aim to sustain their present success in future are making a big
effort to analyze past and present change elements and to make a difference in their
vision. With this point of view, they make huge investment into technology, develop
their employees by spreading lifelong learning culture, and prefer to work with such
people. After industrial revolution, during a long time, the people who work like
machines were needed, while today's expectations differ from the history since
digitalization and globalization reshape the requirements of global labor market
(OECD, 2012, p.26). Today's employees should be powerful in understanding,
thinking, developing, adding value, and being innovative (Arguinis & Kraiger, 2009;
Gibson, 2016). Companies know that they should work with such employees to gain

competitive advantage and reach their target.
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Plumanns et al. (2016) underline the high effects of ongoing digitalization for
today’s occupations in such a way that “some occupations will be ceased, others will
change, and new ones will occur.” As a result, people will trach down the new
occupations which will be popular in the next decade. Moreover, they are aware of
the increasing number of new competencies arising from new occupations day after
day. Consequently, willingness to adopt these changing conditions, standards and
trends coming from digitalization is the most crucial skill to have the power of
competition while building a successful future for millennium workers. So, lifelong
learning is gaining more and more importance for workers besides organizations at
these days (Gibson, 2016; Kincheloe, 1995).

Lifelong learning is as a self-motivated process to get required knowledge for
especially for adults’ continuous development. Gibson (2016) defines lifelong
learning as “the practice of consciously choosing to improve rather than decline, and
to move forward rather than fall behind.” As lifelong learning has gained popularity,
the companies increase the training and development activities more and more.

According to Goldstein and Ford (2002), “training” refers to a systematic
approach to learning and improving individual, team, and organizational
effectiveness (as cited in Aguinis & Kraiger, 2009). A specific learning goal which is
mostly based on a job performance problem is accomplished by training while
creating permanent cognitive and behavioral changes.

In organizations, while poorly trained workers make more mistakes and cause
extreme costs, well prepared trainings improve motivation, commitment, good
relationships, work quality and productivity of workers (Arthur, Bennett, Edens, &

Bell, 2003; Grossman & Salas, 2011).
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At the same time, a good designed training is a powerful tool that brings
about a highly important competitive advantage to the corporations. Consequently,
companies make highly increasing investments in learning and development
activities day by day.

The Association for Talent Development (ATD) which is a professional
membership organization supporting those who develop the knowledge and skills of
employees in organizations around the world published the 2016 State of the
Industry Report (SIR, 2016). According to this report:

e Annually $1,252 is reserved for the training and development of each
employee.
e Each employee has taken 33.5 hours of training in their organizations in

2015.

Hester, Hutchins, and Burke-Smalley (2016) summarize that development of
knowledge, skill, and ability is going to continue to be a prioritized issue for

workplace.

2.2.2 Internal trainers

Corporate trainings are separated into many subgroups according to the
competencies (behavioral development, leadership development, and occupational or
technical development) which will be aimed to be developed after the training
sessions. The role of the instructor is mainly undertaken by outsourced firms
especially in behavioral and leadership trainings. On the other hand, occupational or
technical trainings are mostly given by internal trainers due to a few reasons; (1)
institutions do not want to share their technical or professional information with

outsource firms, (2) big budgets are needed for outsourced trainings,
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(3) internal trainers have such a permanent and vast corporate memory that anyone
else cannot have apart from the organization (Gibson, 2016). Consequently, trainings
with internal trainers provide speed, cost advantages and information security to the
institution. For this reason, companies generally invest on their internal trainers to be
equipped with necessary skills.

Gibson (2016) introduces internal trainers who are the expert of their subject
matters and have the years of experience as well as huge industry expertise.
Therefore, Subject Matter Experts (SMEs) have some strengths contributing to their
trainings as follows (Gibson, 2016, p.45):

e adetailed knowledge for the training in the direction with job skills

e arich personal experience to support training with real-life examples and
field applications

¢ asmall amount of time needed to prepare the course content,

e an automatic credibility for the participants

¢ industry expertise which is hard to reach for outsourced trainers

Besides strengths, there are some weaknesses related with SME trainings. As
SMEs do not have any expertise on how adults learn, they generally tend to transfer a
vast amount of knowledge to the participants even more than the desired level. So,
this big amount of transfer leads to the confusion and information overload for
participants. Such trainings could not satisfy training needs completely and thus the
training goals and purposes could not be reachable. To prevent from such results;
efficient, understandable, and relevant learning experiences should be designed in
workplace learning activities with the help of adult learning principles which are as

follows (Gibson, 2016, p.45):
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e Autonomy: Adults need to have control of their learning activities and resist
to the situations in which they are imposed to do something.

e Experience: Adults come to learning environment with their own experiences
and they need to make connections with these previously owned ones.

e Motivation: Adults like to learn how useful the training will be and if they are
satisfied about training need, they enter learning environment with a big
internal motivation.

e Relevance: Adults should be provided relevant information with their training
need.

e Application: Adults need to apply the information immediately during or after

the training.

2.2.3 Technology usage in corporate training

Learning and Development (L&D) departments in corporate organizations aim to
professionalize their internal trainers with Train the Trainers’ Program in order that
SMEs start to learn adult learning principles and apply to their trainings. This is a
good solution for developing andragogy skills, but this is only one part of
professionalization of adult trainers in today’s and future’s world. Due to digitized
age, trainers also need to learn and develop their technological skills. Therefore,
SMEs and all internal trainers should follow technology, learn new coming trends
and apply them into their trainings in order to be in line with digital era requirements.
Otherwise, Giannoukos, Hioctour, Galiropoulos, and Besas (2017) give warning that
they are “at risk of digital exclusion”. In summary, digitalization brings new
opportunities as well as challenges for SMEs and internal trainers like all adult

educators.
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L&D departments and organizations should create supportive strategies and
environment for SMEs and internal trainers to follow and evaluate new technologies
in terms of their usefulness for supporting teaching/learning processes (Rohs &
Bolten, 2017). Plumanns et al. (2016) give an example for new trends that a large
market arises in the field of augmented and virtual learning environments with the
advent of Industry 4.0. To understand whether this trend improves users’ learning
outcomes; the trainers need be involved in such projects, develop ideas about the
usage in trainings and practice to see how beneficial the results are.

According to the new report published by ATD Research (2016) with the
name of “Virtual Classrooms Now: Using Technology to Reach Today’s
Workforces”, about two-thirds (64 percent) of organizations experience virtual
classrooms for employee learning. Moreover, another 22 percent define that they are
not using virtual classrooms now, however, they plan to experience within two years’
time.

As can be seen from these recent studies, most companies are aware of the
importance of following and applying technological trends into all areas that affect
their business results, and hence they take crucial actions to get benefits into their all

Processes.

2.3 Augmented reality

Nowadays, one of the important technological trends started to be used widespread in
education is Augmented Reality (AR), which is used to add virtual objects into real
environments. With recent advances in mobile technologies, AR has become more

and more popular.

17



Especially, the fast-developing features of mobile devices (mobile platforms -
10S and Android, built-in cameras, GPS sensors, and Internet access) allow AR to be
reachable by broad public today and seems to get more emphasis in the near future
(Azuma, 1997; Yuen et al., 2011; Sommerauer & Muller, 2014; Uluyol & Eryilmaz,

2014).

2.3.1 Investigating AR from past to future

2.3.1.1 The sword of Democles

Although AR seems as a new coming trend, in fact, it has a history of nearly a half-

century. The beginning of Augmented Reality was based on Sutherland’s work in

1968 which used an optical see-through head mounted display (HMD) to present 3D

graphics. The HMD was named as “The Sword of Damocles” which was mounted on

the ceiling of the room. Sutherland explained the purpose of the research as follows:
The fundamental idea behind the three-dimensional display is to present the
user with a perspective image which changes as he moves. The retinal image
of the real objects which we see is, after all, only two-dimensional. Thus if
we can place suitable two-dimensional images on the observer's retinas, we

can create the illusion that he is seeing a three-dimensional object. (1968,
p.757)

Because of the limited capacity of the computers, only very simple wireframe
drawings could be displayed. However, the study was accepted as the base of
augmented and virtual reality (Azuma et al., 2001; Lee, 2012).

Only three decades after, at the beginning of 1990s, Tom Caudell, a former
Boeing researcher, was first coined the term “Augmented Reality” to describe the

process of augmenting the real world by virtual data.

18



In 1992, Caudell and Mizell used an HMD for assisting maintenance and
repairing tasks in the aircraft industry and that was a good example for a wide variety
of fields in the industry (Lee, 2012; Bacca, Baldiris, Fabregat, & Graf, 2015;
Diegmann, Schmidt-Kraepelin, Van den Eynden, & Basten, 2015).

At these times, AR had been accepted as a form of virtual reality and it had
been thought that AR could only be usable with an HMD. However, with evolving
technologies, it was realized that AR was a concept rather than a technology and AR
could take place with more hardware and software options.

As aresult, in the 1990s, AR started to take the attention of researchers as an

interesting topic (Wu, Lee, Chang, & Liang, 2013).

2.3.1.2 Areality-virtuality continuum
In 1994, Milgram and Kishino developed a continuum to describe and differentiate
the concepts of reality, virtuality and mixed reality so that the same terminology
would be used by the later researchers in their studies and theoretical discussions.
According to the study of Milgram and Kishino (1994), the different
combinations are illustrated in Figure 1, from a completely real environment to a
completely virtual one. While real environment (known as Reality) was shown at one
side of the continuum, virtual environment (known as Virtual Reality) was at the
opposite side. Real Environment includes completely real objects which essentially
exist within that world without the necessity of any device to see, touch or
experience. However, Virtual Environment is composed of solely virtual objects
which are digitally synthesized and produced by the computers to give the feeling of
“it was real”. A more complicated one is mixed reality (MR) that comprises of both

real and virtual objects at the same time within a single display.
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Consequently, mixed reality took place between two sides of the continuum and
could be divided in two parts according to the level of virtuality or reality of the

environment: Augmented Virtuality (AV) and Augmented Reality.

| Mixed Reality (MR) |

~t -
Real Augmented Augmented Virtual
Environment  Reality (AR) Virtudity (AY)  Environment

Virtuality Continuum (¥ C)

Fig. 1 Simplified representation of a "virtuality continuum" (Milgram & Kishino,
1994, p.3)

Reality is a familiar concept for everyone since it is about the things that can
be seen, heard, touched and get experienced in some way. However, Mixed Reality
(MR) refers to the condition that brings real world elements and virtual elements
together. The process of using real-world objects as a background and enhancing
them with digitally synthesized elements is called Augmented Reality. On the other
hand, adding the real elements into surrounding virtual environment is known as
Augmented Virtuality. In summary, this differentiation between AR and AV is
directly based on whether reality or virtuality is being enhanced and on the weight of
the augmentation. In other words, the more the level of augmentation increases, the
closer the environment to the Virtual Reality is (Milgram & Kishino, 1994; Azuma et
al., 2001; Pan, Cheok, Yang, Zhu, & Shi, 2006).

Virtual Reality is an interactive, immersive and imaginative environment. In
VR, participants experience 3D representation of the real-world, navigate in abstract
environments, look from different perspectives to specific events and perform
dangerous tasks in safe conditions (Milgram & Kishino, 1994; Burdea & Coiffet,
2003; Huang, Rauch, & Liaw, 2010; Wojciechowski & Cellary, 2013; Ke, Lee, &

Xu, 2016, p. 212).
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2.3.1.3 Increasing attention toward AR

After the research of Milgram and Kishino (1994) added important concepts to the
literature, in 1997, Azuma published a study with the name of “A Survey of
Augmented Reality”. In this study, the researcher described the developments and
problems related with AR.

One of the important points is that Azuma (1997) avoided to limit AR to
specific technologies, and defined AR as a system with three important
characteristics:

e combining real and virtual objects in a real environment,
e running interactively in real time, and
¢ aligning real and virtual objects with each other to reach 3D preview (Azuma

et al., 2001; Sommerauer & Muller, 2014).

Azuma (1997) pointed out a different usage of AR that as well as overlaying
virtual objects in the real environment, it was also possible to hide or remove some
objects in the perceived environment (Azuma et al., 2001).

After Azuma’s study, in the late 1990s, AR’s growth and progress became
remarkable as a research field. In the following years, several conferences and
workshops started to be focused in this area such as International Workshop and
Symposium on Augmented Reality, the International Symposium on Mixed Reality,
and the Designing Augmented Reality Environments workshop. Moreover, some
organizations were established like Mixed Reality Systems Lab in Japan and the
Arvika consortium in Germany. Parallel to the rising popularity, in the field, the
number of developers started to increase. As a result, first AR toolkit was developed

(Azuma et al., 2001; Phan & Choo, 2010).
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Since 2000s, technological wave has been accelerating, and the processing
power of personal computers and mobile devices have been rising more and more.
These rapid speeds of devices and widespread usage of Internet provided AR
applications to improve and differentiate (Dede, 2008; Yuen et al., 2011). Many
companies started to invest in this field and online AR development tools like
Aurasma, Layar, Wikitude, Blippar, etc. appeared to make AR development easy for
public users. As a result, day by day, AR used projects has been proliferated.

Azuma is one of the first people to study about Augmented Reality and he is
known as the father of this field. In 1997, in his study, he predicted that “Within
another 25 years, we should be able to wear a pair of AR glasses outdoors to see and
interact with photorealistic dinosaurs eating a tree in our backyard”. Supporting the
estimation of Azuma, researchers and futurists predict that AR will be an inseparable
part of everyday life soon. Some industry experts especially from maintenance and
repairing fields have been using AR to import benefits into their business. In
addition, nowadays, audio-visual media, e-commerce, travel, marketing and
education are the other fields trying to get use of AR technology (Yuen et al., 2011;

Uluyol & Eryilmaz, 2014; Bacca et al., 2015).

2.3.1.4 From today to future

Nowadays, an increasing number of researchers and some famous research
companies have been showing a big interest towards investigating what would be
possible in AR/VR field in near future. Deloitte University Press, a global research
center of Deloitte Company, has published the Technology Trends Report (Deloitte
TTR, 2018) and specified that “Augmented reality and virtual reality revolution has

reached a tipping point”.
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Pokemon Go, a popular location-based AR game, earned a surprising
popularity all over the world after it had released in July 2016. What Pokemon Go
accomplished is that the game reached a record-setting number of users as soon as it
was introduced to public. Today, there are still a huge number of Pokemon Go
gamers around the world. The purpose of the game is to walk around the streets,
parks and other locations to find out Pokemons. With the help of a handheld device,
people see Pokemon in their actual environment. Therefore, the mechanic of the
game is simply based on the characteristics of location-based AR applications.

Juniper Research, founded in 2001, is one of the leading analyst firms in the
mobile and digital technology sector, identifying and appraising new high growth
market sectors within the digital ecosystem. Juniper Research (JR, 2017) estimated
approximately 500 million total downloads for Pokemon Go at the end of 2016 while
this number was 17 million for the total of other AR Games. Pokemon Go has
become a popular issue around the world and this situation shows the companies
aiming to make investments into AR field that this is only the beginning of AR
technology and the society is ready for more.

Deloitte University Press emphasized that it is crucial to support AR/VR
technologies and other tech trends together to evolve in Tech Trends 2017 report
(Deloitte TTR, 2017). For instance, IoT, internet of things makes the objects
connected to each other, and in such an environment, taking the signals as an input
from these connected objects provides a more interactive AR experience for users.
Therefore, in the near future, all technology trends will come together and be usable
in a nested way. The report underlines some investment companies in Silicon Valley

to think about the ways of reaching this vision.
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Gartner, known as the world’s leading research and advisory company with
unique combinations of trusted insights, strategic advices and practical solutions has
released “Top 10 Strategic Technology Trends for 2017 at the end of the last year
(Gartner, 2017). Three important themes which were intelligence, digital, and mesh
have formed this report, and “Virtual & Augmented Reality” was in the 4" place,
under the digital theme. The company defined virtual reality (VR) and augmented
reality (AR) as the way of transforming people’s interaction with each other and with
software systems by providing an immersive environment. The report predicted that
“Over time AR and VR expand beyond visual immersion to include all human
senses. Enterprises should look for targeted applications of VR and AR through
2020.”

According to the estimation of JR (2017), the AR market will be expected to
grow from $515 million in 2016 to $5.7 billion in 2021. In addition, “Worldwide
Semiannual Augmented and Virtual Reality Spending Guide™ has been prepared by
International Data Corporation (IDC), a global provider of technology markets with
expertise on technology trends in over 110 countries from 1964. The study shows
that AR/VR market will increase from $9.1 billion in 2017 to approximately $160
billion in 2021 with an annual growth rate of 113.2 percent.

Figure 2 shows what the market share will be for different device and
platform types. In short term, handheld devices will bring more income and HMDs
are only in prototyping phase whereas in long term HMDs will be more commonly

used in society (Deloitte TTR, 2018).
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.
®
Short term Medium term Long term

Fig. 2 Digital reality in the marketplace (Deloitte TTR, 2018, p.78)

Supporting this result, during the last decade, most companies have
developed AR focused strategies and moved towards AR/VR to invest in this
visionary field. During 2017, as was estimated, the leading technology companies
like Apple, Google, Facebook, etc. have made important attacks:

e Apple introduced ARKit (2017) which is a framework that provides an easy
way to public people to create an augmented reality experience on i10S

devices without a developer need.
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e After a short time, like Apple’s attempt, Google has presented ARCore (2017)
which is a platform for building augmented reality applications on Android
devices. Looking from backward, Google has made too many attempts such
as Google Glass, Tango, Cardboard, has learnt many lessons from these steps
and has been designing strategies feed for future.

e Following these, Mark Zuckerberg, known as an internet entrepreneur and co-
founder of Facebook, made his comments during Facebook’s annual F8
developer conference (Facebook F8, 2017) in San Jose. He emphasized that
Facebook team has been working on incorporating AR on smartphones
regardless of the type of device or mobile platform. AR has gained attention
of these important companies during 2017.

Another futuristic evidence is “Top 10 Strategic Technology Trends for 2018
which was introduced by David Cearley, vice president of Gartner Fellow, at Gartner
2017 Symposium/ITxpo in Orlando, Florida (Gartner, 2018). He said that
“Technology will be embedded in everything in the digital business of the future.”
As same as the previous report, AR and VR technologies have taken 7™ place with
the name of “Immersive Experience” under digital theme. The report (Gartner, 2018)
predicted that in the following next five years Mixed Reality would be in the
foreground. After Apple’s ARKit and Google’s ARCore attempts, it would be
possible to wait the battles for smartphone-based AR and MR in 2018.

Concluding all developments, investments and predictions, AR is a well-
known technology, but it is still at its infancy. As Lee defined (2012) “The future of
AR as a visualization technology looks bright”. Consequently, as a promising

technology, AR will be gaining more and more importance soon.
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2.3.2 AR definition
Since 1990s, there has been an increasing number of studies focusing on augmented
reality field. As a result, definitions of AR have become to be varied with respect to
different aspects as follows:
e Adding virtuality into reality
o Augmented Reality is quite appropriate for describing the essence of
computer graphic enhancement of video images of real scenes
(Milgram & Kishino, 1994)
o AR allows the user to see the real world, with virtual objects
superimposed upon or composited with the real world (Azuma, 1997).
o An AR system supplements the real world with virtual (computer-
generated) objects that appear to coexist in the same space as the real
world (Azuma et al., 2001).
o The ability to overlay computer graphics onto the real world is
commonly called Augmented Reality (Billinghurst, 2002).
o AR allows digital content to be seamlessly overlaid and mixed into
our perceptions of the real world (Yuen et al., 2011).
o Augmented reality is an emerging form of experience in which the
real world is enhanced by computer-generated content which is tied to
specific locations and/or activities (Yuen et al., 2011).
o AR lets users perceive the real world, along with 'added' data, as a
single, seamless environment (Yuen et al., 2011).
o AR exploits the affordances of the real world by providing additional
and contextual information that augments learners’ experience of

reality (Wu et al., 2013).
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o In AR, virtual information is presented on the real environment as if it
coexists with real objects (Santos, Taketomi, Yamamoto, Rodrigo,
Sandor, Kato, 2015).

e Asabridge between reality and virtuality

o AR can be thought of as the "middle ground" between VE
(completely synthetic) and telepresence (completely real) (Milgram,
Takemura, Utsumi, & Kishino, 1994).

o AR bridges the gap between the real and the virtual in a seamless way
(Chang, Morreale, & Medicherla, 2010, as cited in Lee, 2012).

e Removing real object from real environment

o Current work has focused on adding virtual objects to a real
environment. However, graphic overlays might also be used to
remove or hide parts of the real environment from a user (Azuma,
1997).

o Certain AR applications also require removing real objects from the
perceived environment, in addition to adding virtual objects. For
example, an AR visualization of a building that stood at a certain
location might remove the building that exists there today (Azuma et
al., 2001).

e Effect for senses
o AR can potentially apply to all senses, including hearing, touch, and

smell (Azuma et al., 2001).
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e As atechnology

©)

Augmented reality refers to a wide spectrum of technologies that
project computer generated materials, such as text, images, and video,
onto users' perceptions of the real world (Yuen et al., 2011).

AR could be created by utilizing and connecting various innovative
technologies (e.g., mobile devices, wearable computers, and
immersion technologies) (Wu et al., 2013).

Augmented reality applications are complex technological
experiences, delivering learning content through a medium different
from non-AR experiences (Radu, 2014).

Augmented reality refers to technologies that dynamically blend real-
world environments and context-based digital information
(Sommerauer & Muller, 2014).

Augmented reality is an emerging technology that utilizes mobile,
context-aware devices (e.g., smartphones, tablets) that enable
participants to interact with digital information embedded within the

physical environment (Dunleavy, 2014).

e As avariation of MR

O

AR is a variation of MR since it uses virtual objects to add into real
scene (Milgram et al., 1994).

Augmented reality is a variation of virtual environments, or virtual
reality as it is more commonly called (Azuma, 1997).

AR is quite similar to virtual reality. Both are interactive, immersive,

and include information sensitivity (Yuen et al., 2011).
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2.3.3 AR types
Some studies classify augmented reality according to the device or technology used

while the others group related to the trigger element that starts the AR engagement.

2.3.3.1 Device-based AR types
Since 1960s, augmented reality content has been viewed via several devices. Radu
(2014) summarized AR experiences depending on the devices used in three groups:
e Head-Mounted-Display AR
e Webcam-based AR and
e Smartphone-based AR

Head-mounted-display (HMD) AR was the first example usage of AR
experiences. In this type, people had to wear specialized glasses to get inside the
augmented world. Additionally, users could see both real and the digitalized world on
the screen of HMD (Yuen et al., 2011). In these early times, unsurprisingly, it was
hard to feel impressed while wearing glasses. Hopefully, recently, technology
companies will make investments in this field and device. As a result, many new
glasses have been developed and used by people following this technology.
Consequently, as Plumanns et al. (2016, p.395) defined, new versions like Oculus
Rift provides “sensations of immersion, flow, and spatial presence.”

Webcam-based AR application has been used more through in the early
2000s. This AR type lets users to experience Augmented Reality through a computer.
It starts with getting a real environment as a background by the computer camera,
continues with adding digital layout and objects, and finalizes with showing the

augmented experience on computer screen or a projector (Radu, 2014).
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Smartphone-based AR applications are the ones which are used widespread
nowadays. Users may see the digitalized world through the smartphone camera. The
mobility of the devices provides people move through their environment during the
experience of Augmented Reality and gives a feeling of flexibility to the user. As a
result, the faster handheld devices and mobile platforms develop, the more AR users
would increase (Yuen et al., 2011; Radu, 2014).

To sum up, Smartphone-based AR applications are more widely used but
HMD is also a preferred type with respect to the older version. Soon, it would not be
a surprise that HMDs will be evolved and some new devices which are completely

different from previous ones appear since AR is still a developing technology.

2.3.3.2 Trigger element-based AR types
Some researchers have grouped AR applications according to the trigger element that
starts the experience (Yuen et al., 2011; Dunleavy & Dede, 2014; Mat-jizat et al.,
2017). In the literature, it is possible to see differing names, but an Augmented
Reality content can be triggered mainly in two ways:

e Location based AR

e Marker based AR

Location based AR is used on GPS-enabled smartphones equipped with GPS

technology, an accelerometer, and a digital compass (magnetometer) (Yuen et al.,
2011). GPS signals take the location information from the environment and start the
AR interaction according to this data (Dunleavy & Dede, 2014; Mat-jizat et al.,
2017). This type best fits into the situations that people need to get a 3D augmented
information about where they are. Field experiments or trips and adventure games

could be examples for the usage areas of Location based AR applications.
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Marker based AR is another type in which people should place the camera of
their mobile devices to a triggering object for starting the AR engagement (Yuen et
al., 2011; Dunleavy & Dede, 2014). In this type, marker could be a 2D QR Code as
well as a 3D marker image according to the used AR platform. After the smartphone
camera perceives the marker image, 3D animations and digital information come into
real environment. Additionally, as people move the smartphone camera on the
marker image, 3D enhanced content changes as well.

Consequently, Location based AR and Marker based AR are two developing
aspects of augmented reality experiences. Although they are classified as two
different types in the literature, it would be better to accept that they could be used

together for reaching more immersive interactions.

2.3.4 AR features
Researchers have defined some similarities and common features between AR and
VR (Dunleavy et al., 2009).

According to Milgram et al. (1994), AR is a variation of MR since it uses
virtual objects to add into real scene. In addition, Yuen et al. (2011) points out the
similarity between AR and VR in terms of immersion, interactivity and information
sensitivity. Similarly, Fonseca, Marti, Redondo, Navarro, and Sanchez (2014)
underlines the common features as follows: immersion, navigation, and interaction.

Burdea and Coiffet (2003) defined immersion, interaction and imagination as
the properties of VR. Moreover, Pan et al. (2006) accepted both VR and MR as a
technological breakthrough and underlined that they owned immersive, interactive
and imaginational advantages. Based on these properties, another research was

conducted by Huang et al. (2010). This study investigated the relationships between
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these features of VR, and one of the important findings was about the similarity
between AR and VR in terms of defined properties. As a result, in this part,
Augmented Reality will be detailed in terms of the following features: immersion,

interaction and imagination.

2.3.4.1 Immersion

Milgram et al. (1994) defined immersion as “virtual and real environments can each
be displayed without the need for the observer to be completely immersed within
them”. Furthermore, Ke et al. (2016) has compiled two different definitions. First
one is “the subjective impression that one is participating in a comprehensive,
realistic experience”. Second one is “the semi-voluntary experience of being
transported into an alternate context for an extended duration”.

Another research done by Sherman and Craig (2003) has classified
immersion in two parts: physical immersion and mental immersion. Physical
immersion is related with movements and actions inside the virtual scene whereas
mental immersion is more about the “state of being deeply engaged” in a VR
environment (Huang et al., 2010).

Deloitte TTR (2018) underlines that “Immersive technology is the next
computing platform, after mobile”. According to the report, over the next few years,
immersive technology will be inseparable part of our daily life. Many researchers
have been dealing with advantages of these technologies in very different areas. For
instance, Dunleavy et al. (2009) pointed out that immersion technology could
provide usefulness and change people’s preferences in so many different areas, such

as learning styles (Fonseca et al., 2014).
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Huang et al. (2010) defined that with immersive technologies, people
experience more than the one which has totally happened in classroom. As a result,
learners feel inside of the issue, cognitively more engaged and have the chance of
getting more knowledge and skill in such situations. In their study, Huang et al.
(2010) summarized the positive sides of using immersive VR technologies in

traditional classroom as follows: motivation, deep learning and active learning.

2.3.4.2 Interaction

Steuer (1992, p. 14) investigated the prior studies about the term interactivity and
summarized the ones related with VR environment. One important point in the study
is the definition of interactivity: “the extent to which users can participate in
modifying the form and content of a mediated environment in real time”. The study
includes the factors affecting interactivity as follows (Steuer, 1992):

...speed, which refers to the rate at which input can be assimilated into the

mediated environment; range, which refers to the number of possibilities for

action at any given time; and mapping, which refers to the ability of a system
to map its controls to changes in the mediated environment in a natural and

predictable manner. (p. 15)

Looking from learning aspect, interactivity means that learners are actively
engaged in learning process by putting theoretical concepts into daily life exercises
and applications. This is called experiential learning which best could be happening
in teaching labs. However, traditional learning system has some restrictions to
increase the number of experiential learning classes due to the need for expensive
equipment, safety measures, and trained people (Wojciechowski & Cellary, 2013).

VR or MR technologies could overwhelm these restrictions easily. A VR

system could perceive users’ gestures as input and give a reaction to these actions

simultaneously while users could follow these reactions in a screen.
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In addition, users could also have the chance of experiencing all the results of their
actions by touching, hearing, seeing smelling and tasting just like in real life (Huang
etal., 2010).

According to Moore (1989), there are three types of interactions which are
critical in VR environments: learner-to-learner, learner-to-content interactions and
learner-to-instructor. Learners need to communicate between each other to share
ideas. Learners also want to interact with the content to construct their understanding
easily. In addition to these, as like in classroom, learners require to be in touch with
the instructor for motivation and also getting feedback about their situation (as cited
in Huang et al., 2010). Some other studies also defined that interaction characteristics
of VR and MR technologies make it easier for people to deeply understand a new
knowledge with the help of realistic-looking environments, 3D models, multimodal
feedbacks, and avatar of trainers (Huang et al., 2010; Fonseca et al., 2014; Radu,

2014, p.1534; Santos et al., 2015).

2.3.4.3 Imagination
Imagination is another significant property of immersive environments. Huang et al.
(2010) specified that imagination is the ability of helping people to perceive abstract
or nonexistent things. Stapleton, Hughes, Moshell, Micikevicius, & Altman (2002)
have defined imagination as the skill of completing a story’s missing parts in a
creative way.

In VR or AR environments, there are some important skills like creativity,
critical thinking, and problem-solving which have a strong connection with
imagination capability. 3D visualization of immersive technologies and interactivity

options create an imaginative atmosphere.
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This supernatural effect of the environment let people think more creative,
use more critical thinking skills, follow more invisible cues and find easier solutions
to their problems. Consequently, using VR or AR technology, these skills get better

and contribute to increase in imagination capability (Huang et al., 2010).

2.3.5 AR usage in different areas

It could be easily seen that best practices in Augmented Reality field have well
designed characteristics in terms of immersion, interaction, and imagination. In other
words, when an AR application is designed by satisfying these features, it will
possibly be a well-known example like PokemonGo game. There are also some other
fields implementing AR in their contexts and get advantages of the technology such
as advertisement-marketing, architecture and construction, entertainment, medicine,
military, travel, and training (Azuma, 1997; Yuen et al., 2011; Mat-jizat et al., 2017).

e Advertisement-marketing field uses to get attention of customers.

e Architecture and construction field uses to visualize a virtual construction
project in 3D models to provide easy understanding for designers, workers,
and customers.

e Entertainment area uses virtual singers and hologram show performances to
present audiences more engaging experiences.

e Medicine is an important area implementing new technologies quickly and
easily. With AR usage, medical surgeries and clinical operations could be

simulated in a more cost effective and safer environment.
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e Military is another significant and prior field getting advantages of
technology trends. A well-known example usage of AR in this field could be
aircraft simulations.

e Travel field highly utilizes the GPS-supported functions of AR. For instance,
while reaching a destination point, holographic signs or markers can appear
in a virtual map. Another important usage is the one that tourists can learn
additional information about historically or culturally important places.

e Training is a special field using AR in many different settings.

Nowadays, AR seems to be an expensive technology and thus, the limited
number of examples could be seen. However, in the near future, the benefits will get
more emphasis and numerous ways will occur to develop AR projects (Yuen et al.,
2011). To sum up, as researchers and futurists define, AR systems will be used in

many areas more than today.

2.3.6 AR usage in education

AR is an exciting concept that has started to be used widespread in education since
this innovative technology could make trainers' dream of personalized, deep, and
active learning come into real (Yuen et al., 2011). However, while applying a trend
into any part of daily life, it is necessary to see both positive and negative sides,
define important points, and plan carefully. Similarly, AR has important advantages

as well as some crucial discussion points when using in education.
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2.3.6.1 Advantages of AR usage in education

AR creates magical experiences by using new technologies. However, this value of
AR experience is not only about the technology, but also related with its designation,
integration, and implementation (Wu et al., 2013).

The number of previous researches has investigated the benefits of AR usage
on education from early childhood to adult training. As expected, the results have
introduced that AR could be a powerful tool to use in education and could provide
many advantages from different perspectives (Billinghurst, 2002; Shelton & Hedley,
2002; Klopfer & Squire, 2008; Yuen et al., 2011; Lee, 2012; Wu et al., 2013;
Dunleavy & Dede, 2014; Radu, 2014; Uluyol & Eryilmaz, 2014; Santos et al., 2015).

For instance, some studies have covered technological advantages while
some others have included learning or teaching advantages. However, Diegmann et
al. (2015) have conducted a detailed literature review to investigate a set of 25
publications. As a result, researchers have defined 14 benefits under six different
groups as in the first column of Table 1. Although this is a good contribution, there
are still several advantages that might be added to these groups. The second column
of Table 1 shows the extended version of the ones coming from Diegmann et al.

(2015).
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Table 1. List of Augmented Reality Advantages

Original Grouping

Extended Grouping

Concentration

Satisfaction

Main Topic Sub Topic Main Topic Sub Topic
State of Mind Motivation State of Mind Motivation
Attention Attention

Concentration

Satisfaction

Teaching

concepts

Student-centered

learning

Collaborative

Teaching

concepts

Student-centered

learning

Collaborative learning

Interactivity

learning
Contextual learning
Problem-based
Learning
Presentation Details Presentation Details
Accessibility Accessibility
Information information

Interactivity

Learning type

Learning curve

Creativity

Learning type

Learning curve

Creativity

Content

understanding

Spatial abilities

Memory

Content

understanding

Spatial abilities

Memory

Achievement level

Reduced costs

Reduced costs

Safety

Efficiency and
Effectiveness

The extended version of AR advantages is as follows (Diegmann et al., 2015):
1) State of the Mind
a) Increased motivation: AR has a special feature that makes students more
interested, engaged, and motivated while learning a content (Yuen et al.,

2011; Lee, 2012; Radu, 2014; Mat-jizat, Jaafar, & Yahaya, 2017).

39



b)

d)

Increased attention: Engaged and motivated students could direct their
attention to learning activities in longer durations (Radu, 2004;
Wojciechowski & Cellary, 2013).

Increased concentration: With the help of interactive AR experience,
students could deeply focus and highly concentrate into learning concepts
for longer durations.

Increased satisfaction: Because of high enthusiasm and fun, students are

quite satisfied during AR supported learning experience (Radu, 2014).

2) Teaching concepts

a)

b)

Increased student-centered learning: Diegmann et al. (2015) has defined
student-centered learning as “a teaching concept in which conventional
lectures are replaced by new active and self-paced learning programs”.
AR supports learning-by-doing environment in which students take both
the responsibility and control of their own learning process and behave in
correspondence to their own capability. Trainers help them by acting as a
facilitator (Yuen et al., 2011; Lee, 2012; Wojciechowski & Cellary, 2013;
Mat-jizat, Jaafar, & Yahaya, 2017).

Improved collaborative learning: AR increases collaborative learning by
creating possibilities for more communication and cooperation among
students as well as between students and teacher. With the help of these
relationships, it would be easier to transfer knowledge (Billinghurst,

2002; Radu, 2004; Yuen et al. 2011; Wojciechowski & Cellary, 2013).
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c)

d)

Contextual/situated learning: AR experiences occur in real environments
with the addition of rich and valuable virtual content. As a result, students
have the chance of learning an ability or information in its actual context,
and they can apply these knowledge and skills in their real environments
(Lee, 2012; Wojciechowski & Cellary, 2013). This makes learning more
meaningful and concrete.

Problem-based learning: AR gives the chance of looking to an issue or a
concept from different perspectives and this is a critical skill needed for
solving problems. Trainers as a facilitator introduce a problem to learners
in an AR experience and learners try to solve the issue by discovering

different ways. (Huang, Rauch, & Liaw, 2010)

3) Presentation

a)

b)

Increased details: Comparing to traditional learning environment, AR
could give the opportunity of reaching more detailed information with
respect to students’ own learning capability.

Increased information accessibility: AR supported learning environments
have better opportunities to make easier access to learning content and
related information.

Increased interactivity: Diegmann et al. (2015) defined increased
interactivity as “a precondition for other presented benefits”. Similarly,
Mat-jizat, Jaafar, & Yahaya (2017) underlined that “AR can provide a
unique and interactive experiences to students”. As a result, the transfer of
learning is maximized much more than before with the interaction of
learners with 3D content, learning tool, and teacher. (Radu, 2004; Lee,

2012).
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4) Learning type

a)

b)

Improved learning curve: Delello (2014) pointed out that AR would be a
powerful tool to overcome learning disabilities or of barriers by
differentiating learning to the type of learners. In other words,

AR provides learning environment with different tools for different
learning styles (Yuen et al., 2011). As a result, students learn easier and
faster than before.

Increased creativity: AR promotes creative learning environments for
learners to discover new knowledge and skills from different ways. As a
result, learners can find innovative solutions to the problems in their
learning environment (Huang, Rauch, & Liaw, 2010; Yuen et al., 2011;

Mat-jizat, Jaafar, & Yahaya, 2017).

5) Content understanding

a)

Improved development of spatial abilities: With the help of AR, learning
content could be presented to the learners in a meaningful and concrete
way that is not possible with traditional teaching methods (Radu, 2004).
Spatial contexts might be one of the best usage areas of this novel way in
learning since it is hard “to gain real-world first-hand experience” in these
fields, and it is beneficial to make “learning-by-doing” type of activities
(Yuen et al., 2011). As a result, AR improves learning of spatial concepts
such as architectural structures, geometrical shapes, chemical structures,
mechanical machinery, astronomy configurations, or spatial configuration
of human organs. In other words, AR could make it easier to understand

abstract issues that are not possible to see by naked eye (Klopfer &
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Squire, 2008; Wojciechowski & Cellary, 2013; Fonseca et al., 2014; Mat-
jizat, Jaafar, & Yahaya, 2017).

b) Improved memory: Many studies show that AR improves knowledge
retention, provides better short and long-term memory results (Radu,
2014; Mat-jizat, Jaafar, & Yahaya, 2017).

c) Achievement level: With the help of improved memory and the other
benefits, the students reach better achievement levels in AR environment
than traditional one.

6) Reduced costs: Although establishing the AR technology has high acquisition
cost, it is easy to see that “this investment is most likely to pay off in the long
term” (Diegmann et al., 2015). Moreover, AR learning environments could
provide cost reduction during experiments by transforming usage of real
supplies with virtual ones (Wojciechowski & Cellary, 2013).

7) Safety: AR learning environments have the chance of practicing dangerous
activities and experiments with virtual objects under safe conditions. This
will protect unskilled learners from unexpected incidents (Lee, 2012;
Wojciechowski & Cellary, 2013; Plumanns et al., 2016)

8) Efficiency and effectiveness: In an AR supported learning environment,
learners could get necessary information and practice important skills at the
right time and the right place. In other words, AR could make all educational
activities to have more productive, efficient and effective results (Lee, 2012).

Owing to these important advantages, AR seems to be an important part of

educational environments in the near future (Lee, 2012; Wu et al., 2013).
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2.3.6.2 Discussion points of AR usage in education

The future of AR looks brilliant. However, after deciding to use AR in education,

there are some crucial points and barriers to consider until the implementation step

(Wu et al., 2013):

Institution aspect: As like previous technology integration examples,

institutions have some constraints related with time and financial sources.

They may see AR implementation in education as time-consuming, expensive

and unnecessary. Although AR brings cost reduction in the long term,

institutions may not accept to pay high costs at the beginning of the process

(Lee, 2012; Wojciechowski & Cellary, 2013; Wu et al., 2013).

Trainer aspect: Many trainers follow technological trends, learn how to use,

and implement them into their life and trainings with their intrinsic

motivation. On the other hand, some others, especially the older ones, resist

learning about any novelty. They produce many excuses since these trends

bring the necessity of learning new teaching styles as well as using new

technologies. (Lee, 2012; Wojciechowski & Cellary, 2013; Wu et al., 2013)

Instructional design aspect: Instructional design field produces the following

questions:

o Who is the target audience? Are there any differences between the
learners in terms of the targeted content and the technology skills?

o What are the goals and objectives?

o What is the content?

o Which training methods and techniques are going to be used?

o How is the training session going to be managed and assessed?
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Unless these main questions are answered and planned according to the
principles and theories coming from instructional design field, every one of
them could transform into strong barriers while using AR in trainings (Radu,
2014).

Content and technology support aspect: The implementation of
hardware/software is an important step, and mostly corporations or
educational institutions overcome this problem by buying AR supported
learning packages including both hardware/software and some limited
content. However, after beginning to use these packages, some devices could
be broken, some software needs to be updated, and some content needs
editing or new production requests start to increase. If all these previously
was not foreseen, it is possible to see some negative consequences (Lee,
2012; Wu et al., 2013).

Usability aspect: Usability of the software has a crucial role. Azuma et al.
(2001) underlined that user interface limitations directly affect how learner’s
feel and think. A usable screen with good design and planned learning content
can make learners to be motivated and satisfied. Owing to these feelings of
learners, trainers get the intention and habit of using AR in education again
and again. On the other hand, when the usability of the screens is limited,
learners may not have fun and unfortunately, trainers may not reach training
purposes at the aimed level. As a result, trainers may decide to refuse using

this new experience during their training sessions (Radu, 2014).
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e Learning aspect:

o Attention-tunneling: AR brings interactivity and excitement to learning
environment, and this novelty may lead to ignore the main topic while
giving attention to more simple parts. Radu (2004) called this challenge
as "attention-tunneling". To avoid this effect, learners should be directed
towards the target in the most accurate way.

o Cognitive load: Radu (2004) summarized Mayer’s multimedia learning
theory as “the human brain has limited capacity for processing
information from sensory channels (thus, too much information results in
cognitive overload and is detrimental to learning)”. In an AR supported
training, learners try to both accomplish lesson tasks or activities and use
new technology or device at the same time. Unless learners are not
supported with enough scaffolding and guidance, this multitasking
process may affect them to feel overwhelmed or cognitively loaded
(Dunleavy, Dede, & Mitchell, 2009; Wu et al., 2013).

o Lack of skills: AR supported trainings have more constructive structure.
That is, learners should use more complex skills like problem-solving,
critical thinking or collaborative approaches. If students lack these
cognitive skills, it is hard for them to adopt this new style of learning.
Consequently, donation of learners with this necessary new thinking skills
is another challenge for learning (Klopfer & Squire, 2008; Wu et al.,
2013).

If all these discussion points are considered seriously and all these restrictions

can be eliminated, AR usage in education is going to provide efficient and effective

learning results.
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2.3.6.3 AR usage examples
Researchers have studied many examples of AR usage with training purposes from a
variety of fields and disciplines, some of which are as follows (Kaufmann,
Schmalstieg, & Wagner, 2000; Fjeld, Juchli, & Voegtli, 2003; Klopfer, & Squire,
2008; Dunleavy et al., 2009; Yuen et al., 2011; Lee, 2012; Di Serio, Ibanez, & Kloos,
2013; Wojciechowski & Cellary, 2013; Santos et al., 2015):
e To learn vocabulary in language learning,
e To feel inside the previous historical events and learn about the culture,
e To getinspired in visual arts,
e To simulate surgical operations in medical training,
e To visualize 3D models in architecture and engineering,
e To understand the relationships between the earth, the sun and the other
planets in astronomy,
e To imagine how an atom or a molecule moves and bonds each other in
chemistry,
e To investigate the structure of human body in biology,
e To understand in a concrete way all shapes and their three-dimensional
constructions in mathematics and geometry,
e To observe various principles and theories in physics.
Studies have shown that AR-based technologies are applicable for teaching and
learning purposes in natural science, medicine, engineering, languages, history, and
other subject areas. Like different fields, AR could also be implemented in different
learning environments such as kindergartens, schools, universities, corporate
trainings, laboratories, museums, parks, and even zoos (Dunleavy & Dede, 2014; Wu

et al., 2013; Sommerauer & Muller, 2014).
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2.3.6.4 AR usage in corporate training

Pioneer companies have been following the technological waves and try to embed all
novelties into their daily routines and according to these developments, revise their
most of the processes. Similarly, AR takes more place in companies’ agenda day-by-
day. They especially integrate AR into their production cycles and trainings of both
employees and their customers.

As looking from a customer’s perspective, an important example is from
Automaker Audi that the company has prepared a virtual room to inform customers
about the vehicles’ inner features, model configurations and some usage tips
(Deloitte TTR, 2018).

Another perspective is the employee training. In corporate training, there can
be numerous examples but the most common one is usage of AR in safety trainings.
Occupational Safety and Health (OSH) trainings are crucially important and
informing the employee under safe conditions is very hard in real environments.
With the help of AR technology, OSH trainings could be simulated without taking
any incident risks. (Lee, 2012) In addition, employees could easily learn company’s
production cycles or core processes via drill and practice environment of AR
technology. For instance, KFC implements a funny way of learning with mixed
reality. The company places the employees in a virtual “escape room” and employees
should finish “a five-step chicken preparation process” to get out of this room
(Deloitte TTR, 2018).

As a result, the more the leading companies look towards AR, the more the
creative examples of AR usage in corporate trainings will arise. Owing to efficient,
effective and productive results, the number of AR supported workplace learning

examples will increase in the near future.
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CHAPTER 3

THEORETICAL MODEL

3.1 Technology acceptance model

In 1975, Fishbein and Ajzen introduced a leading theory which was known as
“Theory of Reasoned Action”. After that Ajzen (1991) underlined that “explaining
human behavior in all its complexity is a difficult task” (p.179) and presented an
extension of this previous model with the name of “The theory of planned behavior"
(p.181). In 1989, Davis developed Technology Acceptance Model based on the main
principles from Fishbein and Ajzen’s study to understand why people accept or reject
certain information technologies (Davis, 1989; Davis, 1993, p.476; Davis &
Venkatesh, 1996, p. 20). TAM has become a fundamental research model in the
literature for learning about new technology acceptance (Ibanez, Di Serio, Villaran,
& Delgado-Kloos, 2016).

The basic TAM model was comprised of perceived usefulness, perceived
ease of use and attitude toward usage, all of which affect actual system use. Davis
(1985, p.26) defined perceived usefulness as “the degree to which an individual
believes that using a particular system would enhance his or her job performance”.
Moreover, Davis (1985, p. 26) described perceived ease of use as “the degree to
which an individual believes that using a particular system would be free of physical
and mental effort”. According to Ajzen (1991, p.188), attitude toward usage can be
explained as “the degree to which a person has a favorable or unfavorable evaluation

or appraisal of the behavior in question”.
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According to TAM which can be seen in Fig. 3, actual system use is affected
from attitude towards usage. Moreover, attitude towards using a system is influenced
by both perceived usefulness and perceive ease of use. In addition, perceived ease of
use has effect on perceive usefulness. Apart from these relationships, some external
variables such as system characteristics, development process or training may impact

perceived usefulness and perceived ease of use.

Perceived
/' Usefulness \
External Attitude Actual
Variables Toward Using System Use
\ Perceived /
Ease of Use

Fig. 3 Technology acceptance model - TAM (Davis, 1985, p.24)

TAM was extended and introduced as Technology Acceptance Model 2
(TAM?2) by Davis and Venkatesh (2000). TAM2 includes new determinants affecting
perceived usefulness: subjective norm, image, job relevance, output quality, result
demonstrability. Furthermore, TAM2 has two moderating variables: experience and

voluntariness. TAM2 can be seen in Fig.4.
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Result
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Fig. 4 Technology acceptance model 2 - TAM2 (Venkatesh & Davis, 2000, p.188)

In Fig. 5, Venkatesh (2000) defined six determinants of perceived ease of use

as follows: computer self-efficacy, perception of external control, computer anxiety,

computer playfulness, perceived enjoyment and objective usability.
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Fig. 5 TAM?2 with determinants of perceived ease of use (Venkatesh, 2000, p.346)

Venkatesh and Bala (2008) integrated the seven determinants (result
demonstrability, output quality, job relevance, image, subjective norm, experience
and voluntariness) with TAM2 and they developed Technology Acceptance Model 3

(TAM3) which can be examined in Fig. 6.
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Fig. 6 Technology acceptance model 3 - TAM3 (Venkatesh & Bala, 2008)

As AR is a promising research area and TAM is a fundamental model in the
literature, AR related studies has become to use Technology Acceptance Model for
understanding whether users accept or reject AR technology. Ibanez et al. (2016)
have investigated the attitude of undergraduate engineering students toward AR

learning activity using perceived enjoyment.
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Results show that perceived ease of use positively affected students’
perceived usefulness and perceived enjoyment. In addition, perceived enjoyment and

attitude toward usage had a positive effect on intention to use AR learning activity.

3.2 Theoretical model

The purpose of this thesis is to investigate the knowledge level and attitudes of
internal trainers about AR usage in education. As mentioned earlier, TAM is a
fundamental research model in the literature for learning about new technology
acceptance. To reach given purpose, depending on TAM’s basic principles, it has
been aimed to propose a new theoretical model to investigate intention to use AR.

Perceived usefulness, perceived ease of use and attitude towards usage are the
main determinants affecting intention to use a new technology. All these aspects are
taken from TAM, but the crucial issue is to define the variables related with these
aspects. At this point, the prior studies about AR usage in education were
investigated.

As given previously, perceived usefulness was defined earlier as “the degree
to which an individual believes that using a particular system would enhance his or
her job performance” (Davis, 1985, p.26). According to the literature, perceived
usefulness could be investigated in two aspects: AR features and AR advantages.

e Previous studies show that AR is a variation of MR with the following
features: immersion, interaction and imagination features (Milgram et al.,

1994; Burdea and Coiffet, 2003; Pan et al., 2006; Huang et al., 2010; Yuen et

al., 2011; Fonseca et al., 2014). If an AR environment is designed with regard

to these features, many advantages could be seen.
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e Furthermore, another study (Huang et al., 2010) shows that all these
advantages could enhance the AR users' performance. In conclusion,
perceived usefulness aspect covers AR features and AR advantages, and AR
features affects AR advantages.

As defined in TAM, perceived usefulness affects AR attitude. Based on this
relationship, AR advantages could affect AR attitude. In addition, as an emerging
technology, AR has a novelty effect on users and AR advantages might influence
intention to use AR directly.

As mentioned earlier, Davis (1985, p.26) defined perceived ease of use as
“the degree to which an individual believes that using a particular system would be
free of physical and mental effort". According to the literature, perceived ease of use
has been investigated in two aspects: application usability (ApUs) and
material/content usability (MCU).

e The more the content is presented, the harder to use an AR system is. In
addition, the structure of the given information also has crucial importance.
So, the amount and structure of knowledge presented by the AR system
affects users’ perception of how easy to use the system (Santos et al., 2015).

e The less the participants meets with user interface and application usage
errors, the easier to use the AR application or the system is (Santos et al.,
2015). So, the applications or systems having good user interfaces and
effective navigation elements without perceptual and ergonomic errors are
perceived as ease to use.

As defined in TAM, perceived ease of use affects AR attitude. Based on this
relationship, application usability (ApUs) and material/content usability (MCU)

could affect AR attitude.
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Attitude towards usage has been defined earlier as “the degree to which a
person has a favorable or unfavorable evaluation or appraisal of the behavior in
question” (Ajzen, 1991, p.188). As defined in TAM, attitude towards usage AR
affects intention to use AR.

In conclusion, theoretical model of this study includes AR features, AR
advantages, material/content usability, application usability and AR attitude as
independent variables and they influence the dependent variable which is intention to

use AR. The theoretical model given in Fig. 7 shows the relationships among the

variables.
Perceived AR Usefulness
AR Features
ArUsftFtr)
l H2
AR Advantages H6
(ArUsfAdv) :
H3
v
AR Attitude H7 Intention to Use AR
_
(ArAtd) (IntToUseAr)
H4 H5
Material/Content Application
Usability (MCU) Usability (ApUs)

Perceived Ease of Use

....................................................................................................................................

Fig. 7 Theoretical model of the study
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As a result, all variables in the theoretical model have been defined based on

the literature and Technology Acceptance Model. Table 2 includes the names and

their abbreviations of the variables in theoretical model.

Table 2. Variable Names and Abbreviations

Variable Name Variable Abbreviation
Material/Content Usability MCU
Application Usability ApUs
AR Features ArUsfFtr
AR Advantages ArUsfAdv
AR Attitude ArAtd
Intention to Use AR IntToUseAr

To test the theoretical model, the items were asked to participants by

conducting an evaluation survey which will be mentioned later in the study.
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CHAPTER 4

METHODOLOGY

This part of the thesis includes the information about the application process and

details of data collection tools.

4.1 Preparation for the application process

This study was conducted in a corporate retail company in Turkey with the purpose
of investigating the awareness and attitudes of internal trainers about AR usage in
education. This company has more than 100 internal trainers who are actually subject
matter experts. In addition, in the company, there is an Academy department, and
nearly 20 training specialists and assistant training specialists are working there. All
these people are the target audience for this research.

For reaching the research purpose, the whole process was planned carefully
with the following steps: Awareness survey, training session, evaluation survey and
interview. The purpose of awareness survey was to examine some descriptive data
and the prior knowledge about AR before the training. In addition, the aim of the
training session was to increase the knowledge level of participants about AR usage
in education. Furthermore, the aim of the evaluation survey was to evaluate the
change of the participants' knowledge level about AR after the training session, and
to understand their tendency to use AR in their trainings. Moreover, the intention of
the interview was to collect shining ideas of AR usage examples and specific views
of participants about the usage of this new technology in education. All these steps

are given in Fig 8.
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Evaluation
Survey

Awareness

Interview
Survey

Training

Fig. 8 The plan of the application process

One of the main issues before the application was the preparation of data
collection tools and this will be detailed later in this chapter. Another crucial issue
was about the preparation of training content, materials, exercises, necessary tools
and applications. In order to handle this point, training method should be selected
appropriately. In other words, the purpose and target audience should be investigated
to define training method. The purpose of the training was to increase the knowledge
level of participants about AR usage in education. In addition, the subject was related
with a technical/technological issue and the target audience was from adult learners
who were far away from this type of issues. According to adult learning theory,
adults want to participate actively in the learning process and they need to make
applications immediately (Knowles, 1980, p. 44-45). Constructivist learning is the
best fitting learning approach to meet the needs of the adult learners in such a setting.
For this reason, training content and exercises were planned and designed according
to constructivist learning approach. As a result, training method was defined so that
participants had such a chance of participating interactive, entertaining, and
memorable learning experience.

The next step was the preparation of the training content. After reviewing
both Turkish and English literature, the outline of training became evident (Ozarslan,
2013; Kucuk, Yilmaz, & Goktas, 2014; Somyurek, 2014; Baysan, 2015; Demirer &

Erbas, 2015; Sirakaya, 2015; Sirakaya & Seferoglu, 2016).
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Based on this outline, training content was prepared as a PowerPoint

presentation. The time plan of training was given as in Table 3.

Table 3. Time Plan and Outline of Training

Activity Duration
1. Introduction 5 minutes
2. Awareness Survey 10 minutes
3. Giving Information About...

* Technological Change .

*  Video: A Z;g)ay in the Z(izuture 15 minutes

* Definitions of AR and VR
4. AR and VR Experience 15 minutes
Coffee Time 10 minutes
5. Giving Information About...

* AR History

* AR Types

* AR Usage Areas ‘ N 25 minutes

* AR Usage Examples in Training

* Hearth Example

* AR Benefits in Training

* AR Development Platforms
6. Summary 5 minutes
7. Evaluation Survey 10 minutes
8. Close-Up 5 minutes
Total 105 minutes

Since the training was experience based, it was important to choose the

suitable AR application. After investigating three AR applications (Layar, Aurasma

and Blippar), Blippar has been found as the best usable one. In addition, Blippar has

offered its web-based development tool for free. So, it has been decided to use

Blippar in the training as AR application. By using its development tools, sample AR

markers have been prepared. All provided markers were put into Word and

PowerPoint documents to prepare handout materials for the activities during the

training session.
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Another important point of the training was to make participants differentiate
AR technology from VR. As a result, there was an activity for trying cardboards to
experience VR environment. For this reason, before the trainings, one of the
important preparation step was to find the cardboard. All used cardboards were
provided by Teleporter company, free of charge.

Training materials, example pictures, screenshots and some photos from the
trainings are introduced in Appendix A. All used photos were downloaded from an

official image stock website, called as iStock by Getty Image (iStock, 2016).

4.2 Application process

After defining the flow and duration of a group, trainings were planned for five
alternative times and all target audience were divided into five groups since it was
not possible to take all participants in one time. By doing this, all participants in each
group have passed through the same process. Each group composed of 9 to 15
participants. Totally 61 people participated in both trainings and questionnaires
(Awareness Survey and Evaluation Survey). In addition, 10 interviews were made
with people from different groups. Training groups and participation summary is
given in Table 4.

Table 4. Training Groups and Participation Summary

Group No Participants
Group 1 9
Group 2 12
Group 3 14
Group 4 15
Group 5 11

Total 61
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At the beginning, after introducing the purpose of the training, participants
were informed about the awareness survey and they filled out in nearly 10 to 15
minutes. Then, the trainer gave information about AR with the help of the previously
prepared materials and example applications given in Appendix A. Participants
experienced both VR and AR actively during the training. At the end of the training,
participants were asked to complete the evaluation survey. Both awareness survey
and evaluation survey were prepared in SurveyMonkey website and participants
completed these online questionnaires via their mobile phones. After closing the
training, some of the volunteers participated to a semi-structured interview to get the

ideas of participants.

4.3 Data collection tools

As mentioned earlier, for reaching the research purpose, awareness survey,
evaluation survey and interview were conducted. The structure of the data collection
tools is summarized in Table 5.

Table 5. Structure of the Data Collection Tools

Part 1 Part 2 Part 3 Part 4 Part5 Part 6
Awareness | Demographic | Technology | Attitude Knowledge
Survey Usage Towards Questions
Technology
Usage in
Education
Evaluation | Knowledge Usability AR AR Intention | AR View
Survey Questions Items Features/ Attitude to Use Questions
Advantages AR in
Education
Interview | AR Features/ | AR AR Usage
Benefits Limitations/ | in
Suggestions | Education
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4.3.1 Structure of awareness survey

The questionnaire has a welcome part giving a brief information about the study, the

purpose of the questionnaire and contact information about the researcher. The

English and Turkish versions of awareness survey are presented in Appendix B and

C. This questionnaire consists of 41 items under 16 questions and four parts as

follows:

Part 1: Demographic information
Part 2: Technology usage
Part 3: Attitude towards technology usage in education

Part 4: Knowledge questions

4.3.1.1 Part 1: Demographic information

This part includes five questions which are generated by the researcher to get

demographic information of participants as follows:

Name - Surname is an optional item included in both awareness and
evaluation surveys.

Gender includes “Female” and “Male” options and participants are required
to choose one of these two options.

Age is an ordinal-scale item and includes “18-257, “26-32”, “33-42” and “43
and more”. Since the intervals in this scale could not be distributed equally, in
the analysis step, there was a need for recoding the data. When investigating
the data, it has been realized that the total number of participants choosing 32
or less and the total number of participants choosing 33 or more were nearly
the same. Because of this equal distribution, the data were recoded as

follows: “Equal and less than 32” and “More than 32”.
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e Education Level is also an ordinal-scale item consisting of “Undergraduate (2
years degree)”, “Undergraduate (4 years degree)”, “Graduate”, “Doctorate”
and “Other (Please describe)”.

e Position is the last question in this part including “Educational Specialist”,
“Assistant Educational Specialist”, “Internal Trainer”, and “Other (Please

describe)”.

4.3.1.2 Part 2: Technology usage

The purpose of this part is to learn about technology usage habits of participants.
This part includes five questions with totally 23 items, and two of them are scale
questions. In these two scale questions, a five-point Likert-type usage scale is used
ranging from “1 = Several times a month” to “5 = More than 5 hours a day”.
Participants are required to answer each question and each item. The questions have
been compiled from the literature and scale items are generated by the researcher as
shown in Table 6.

Table 6. Sources of the Questions about Technology Usage

Item Variable Reference

Which devices do you use? Devicel (D1) Adapted from
i _ i Fonseca et al.

Do you access to internet by which Device2 (D2)

, (2014)

device mostly?

How many hours a day do you use Internet_ Time (IT)

the internet?

Choose the frequency of activities Internet_ Activity Adapted from

you are doing with internet. (1A) Fonseca et al.

(2014), items
Choose the frequency of virtual Virtual _ were generated by
environments usage. Environments (VE) | researcher.
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4.3.1.3 Part 3: Attitude towards technology usage in education

This part aims to look at participants’ attitude towards technology usage in education.
There are eight items under one question which is asked in a Five-point Likert-type
agreement scale ranging from “1 = Strongly Disagree” to “5 = Strongly Agree”. All
items are generated by the researcher and participants are required to answer each of

them.

4.3.1.4 Part 4: Knowledge questions

The last part of the awareness survey comprises of five obligatory multiple-choice
questions that are generated by the researcher. Each question has five answer options;
one of which is correct, other four are wrong options. The aim of these questions is
to learn about the knowledge level of the participants about Augmented Reality
technology. After completing the literature review, the basic information about AR

have been defined and the questions are produced from these basic points.

4.3.2 Structure of evaluation survey
Like awareness survey, evaluation survey has also a welcome part giving a brief
information about the importance of filling this second questionnaire and contact
information of researcher. The English and Turkish versions of evaluation survey are
presented in Appendix D and E.

The questionnaire consists of 46 items under 16 questions and 6 parts. First
item is Name — Surname which is an optional text box like in awareness survey. The

parts of the questionnaires are as follows:
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e Part 1: Knowledge questions

e Part 2: Usability items

e Part 3: AR features/advantages

e Part4: AR attitude

e Part 5: Intention to use AR in education
e Part 6: AR view questions

All these following items will be detailed later.

4.3.2.1 Part 1: Knowledge questions

One of the important outputs of this study is to investigate whether knowledge level
of the participants changes after the training. Therefore, in this part, there are 5
multiple questions which are exactly the same as in last part of awareness survey to

be able to compare the results and show the difference.

4.3.2.2 Part 2: Usability items
This part of the evaluation survey includes two questions with 11 items and a five-
point Likert-type agreement scale is used ranging from “1 = Strongly Disagree” to “5
= Strongly Agree”. Participants are required to answer each question and each item.
The questions and items have been compiled from the literature.

First question in this part is related with Material Content Usability (MCU)

variable and includes five items as shown in Table 7.
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Table 7. Source of the Materials Content Usability (MCU) Question and Items

Item

Variable

Reference

Evaluate the expressions about the
materials and content used.

Materials_ Content_
Usability (MCU)

The materials used made it easier to

MCU_1

understand.

The structure of the sessions/ MCU 2
exercises made it easy to understand.

I could easily get the idea through MCU_3
the application | made.

The information provided was MCU_4
satisfactory.

Time was used effectively. MCU_5

Adapted from
Fonseca et al.
(2014)

Second question is about Application Usability (ApUs) variable and has six

items as illustrated in Table 8.

Table 8. Source of the Application Usability (ApUs) Question and Items

Item Variable Reference
Evaluate the expressions about Augmented Application_ Adapted
Reality and Virtual Reality applications. Usability (ApUs) from
I used the Augmented Reality (AR) ApUs_1 Fonseca et
application with ease. al. (2014)

I did not have a technical problem when ApUs_2
using AR.

I was pleased with the AR experience. ApUs_3
I could easily use the Virtual Reality ApUs 4
cardboard.

I did not have a technical problem ApUs 5
during the Virtual Reality experience.

I liked the Virtual Reality experience. ApUs_6
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4.3.2.3 Part 3: AR features/advantages

In this part of the evaluation survey, there are two questions with 17 items and a five-
point Likert-type agreement scale is used ranging from “1 = Strongly Disagree” to “5
= Strongly Agree”. Participants are required to answer each question and each item.
The questions and items have been compiled from the literature.

First question in this part is related with AR Usefulness/Feature (ARUsfFtr)

variable and includes eight items as shown in Table 9.

Table 9. Source of the AR Usefulness/Feature (ARUsfFtr) Question and Items

Item Variable Reference
Evaluate the items about the properties of the | AR Usefulness/ Adapted
Augmented Reality. Feature ARUsfFtr | from

3D animations made me feel close to real ARUsfFtr 1 Huang et
life. al. (2010)
3D animations provided me to show more | ARUsfFtr_2

interest to the subject.

| feel impressed from the usage of 3D ARUsfFtr_3

animations.

I would like to share my AR learning ARUSsfFtr_4

experience with my environment.

Learning with AR can enhance teacher— ARUsfFtr_5

learner interaction.

Learning with AR can enhance learner— ARUSsfFtr_6

learner interaction.

AR moved my imagination into action. ARUsfFtr 7

AR encouraged me to think creatively. ARUsfFtr_8

Second question is about AR Usefulness/Advantages (ARUsfAdv) variable

and has nine items as illustrated in Table 10.
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Table 10. Source of the AR Usefulness/Advantages (ARUsfAdv) Question and
Items

Item Variable Reference
Evaluate the items about the advantages of the | AR Usefulness Adapted
Augmented Reality. Advantages from

ARUSsfAdv Huang et
AR made learning content fun. ARUsfAdv_1 al. (2010)

AR examples increased my learning desire. | ARUsfAdv_2

AR made me motivated to learn new ARUsfAdv_3
information.
I can find solutions to the problems that | ARUSsfAdv_4

encounter in learning environments with
AR technology.

AR showed me that | could find solutions ARUSsfAdv_5
in different ways.

AR have contributed my problem solving ARUsfAdv_6
skills.
When | encountered the problem, | was ARUsfAdv_7

able to ask questions to trainer easily.

AR provided me the opportunity to interact | ARUsfAdv_8
with the participants.

AR provided me the experience that | want | ARUsfAdv_9

to share.

4.3.2.4 Part4: AR attitude

In this part, there is one question with three items for investigating AR Attitude
(AR _Atd) variable. The question has a five-point Likert-type agreement scale
ranging from “1 = Strongly Disagree” to “5 = Strongly Agree”. Participants are
required to answer each item. The question and two items have been compiled from

the literature, and one item was generated by the researcher as shown in Table 11.
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Table 11. Source of the AR Attitude (AR _Atd) Question and Items

Item Variable Reference
Evaluate the items about the attitude AR Attitude Adapted from
towards Augmented Reality. (AR_Atd) Huang et al.
Using AR in a learning environment is AR_Atd_1 (2010)
an impressive idea.
AR contributes to increase knowledge AR_Atd 2 Adapted from
in education. Uluyol (2014)
AR is a learning tool that will make a AR_Atd 3 Generated by
difference in education. the researcher

4.3.2.5 Part 5: Intention to use AR in education

This part includes one question with five items about Intention to Use AR

(IntToUseAr) variable. The question has a five-point Likert-type agreement scale

ranging from “1 = Strongly Disagree” to “5 = Strongly Agree”. Participants are

required to answer each item. The question and three items have been compiled from

the literature, and two items were generated by the researcher as shown in Table 12.

Table 12. Source of the Intention to Use AR (IntToUseAr) Question and Items

Item

Variable

Reference

Evaluate the items about using
AR in the field of education.

Intention to Use
AR (IntToUseAr)

Adapted from Huang et al.
(2010) & Uluyol (2014)

| think that the use of AR in

education provide advantage.

IntToUseAr_1

Adapted from Huang et al.
(2010) & Uluyol (2014)

I would like to know more
about AR.

IntToUseAr_2

Generated by researcher

I would like to get more

experience about AR.

IntToUseAr_3

Generated by researcher

I would like to see AR
technology in every training

| participate.

IntToUseAr_4

Adapted from Huang et al.
(2010) & Uluyol (2014)

| want to use AR

applications in my trainings.

IntToUseAr_5

Adapted from Huang et al.
(2010)
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4.3.2.6 Part 6: AR view questions

This part aims to get different ideas and opinions of participants in an unstructured
way for getting more creative results by using four open-ended questions, all of
which have been generated by the researcher. After completing these questions,

participants could finish the evaluation survey.

4.3.3 Structure of the interview
The English and Turkish versions of interview questions are presented in Appendix F
and G. A semi-structured interview form was prepared before the training including
several questions under three parts as follows:

e Part 1: AR features/benefits

e Part 2: AR limitations/suggestions

e Part 3: AR use in education

Participation to interview was a voluntary activity and there were 10 people

who had the willingness to answer interview questions and to share their ideas. After
each training, the interviews are planned, and data are collected through these

meetings. In the next chapter, all data analyses and findings will be detailed.

4.4 Methods used in the analysis

Methods used to analyze the collected data are as follows: paired sample t-test,

regression, ANOVA and independent samples t-test.
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4.4.1 Paired sample t-test analysis
The knowledge questions in awareness survey represented the prior knowledge of
participants about AR before the training. On the other hand, the knowledge
questions in evaluation survey which were completely the same with the one in
awareness survey represented the knowledge level of participants about AR after the
training. For testing whether there is a significant difference on the knowledge level
of participants before and after the training session, paired sample t-test was used,
and the related hypothesis was as follows:

e Hypothesis 1 (H1): There will be an increase in the level of knowledge after

classroom practice.

4.4.2 Regression analyses

Regression analysis is used for illustrating the effect of independent variables on a
dependent variable. In this study’s theoretical model, there are three hypotheses and
five independent variables affecting a dependent variable. In order to test the
theoretical model, three separate regressions were conducted as follows:

To test the effect of AR features on AR advantages, simple linear regression
analysis was conducted. The data related with AR features and AR advantages were
collected via third part of evaluation survey. The hypothesis was as follows:

e Hypothesis 2 (H2): AR features have a positive effect on AR advantages.

To test the effect of AR advantages, material/content usability and application
usability on AR attitude multiple regression analysis was conducted. The data related
with AR advantages, material/content usability, application usability and AR attitude
were collected via second, third and fourth parts of evaluation survey. The hypothesis

was as follows:
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e Hypothesis 3 (H3): AR advantages, material/content usability and application
usability have a positive effect on AR attitude.

To test the effect of AR advantages and AR attitude on AR usage intention
multiple regression analysis was conducted. The data related with AR advantages,
AR attitude and AR usage intention were collected via third, fourth and fifth parts of
evaluation survey. The hypothesis was as follows:

e Hypothesis 4 (H4): AR advantages and AR attitude have a positive effect on

AR usage intention.

4.4.3 ANOVA analysis

ANOVA is known as the analysis of variance and this test is used when a difference
between two or more groups with respect to any interval or ratio scale variable needs
to be investigated.

To test whether there is a significant difference on AR Usage Intention among
the education levels, ANOVA test was conducted. The data of education level of
participants were taken from the first part of the awareness survey whereas the data
of AR Usage Intention were collected via the fifth part of the evaluation survey. The
hypothesis was as follows:

e Hypothesis 5 (HS): There is a significant difference on AR Usage Intention

among the education levels.
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4.4.4 Independent samples t-test analyses

Independent samples t-test is used to compare the means of a normally distributed
dependent variable for two independent groups. In this study, three different
independent samples t-test analyses have been done for testing whether there is a
significant difference on AR Usage Intention between the positions, genders, and age
groups.

The data of position, gender and age group of participants were taken from
the first part of awareness survey whereas the data of AR Usage Intention were
collected via the fifth part of the evaluation survey. The related hypotheses are as
follows:

e Hypothesis 6 (H6): There is a significant difference on AR Usage Intention
between the positions.

e Hypothesis 7 (H7): There is a significant difference on AR Usage Intention
between males and females.

e Hypothesis 8 (H8): There is a significant difference on AR Usage Intention

between the age groups.
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CHAPTER 5

ANALYSES AND FINDINGS

In this part of the study; descriptive statistics of findings, reliability analysis of

scales, normality of scales, paired sample t-test analysis between awareness survey

and evaluation survey, regression analysis between dependent and independent

variables, ANOVA analysis and independent samples t-test analyses are conducted,

and results are examined. IBM SPSS Statistics 23 is used to apply methods described

in Chapter 4. In addition to these analyses, answers of participants to the open-ended

questions and interview questions are examined at the last part of this chapter.

5.1 Descriptive findings

Descriptive analyses are done for:

Demographic profile

Technology usage profile

Internet activity scale

Virtual environments scale
Educational technology attitude scale
Materials and content usability scale
Application usability scale

AR usefulness features scale

AR usefulness advantages scale
Augmented reality attitude scale

Intention to use AR scale
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5.1.1 Demographic profile of respondents

Demographic characteristics of participants are received from awareness survey.
Frequency and percentage information for gender, age, education level, and position
profile of respondents are shown in Table 13.

Table 13. Demographic Profile of Respondents

Gender

Frequency Percent
Female 35 57.4
Male 26 42.6
Total 61 100

Age

Frequency Percent
Equal and less than 32 30 49.2
More than 32 31 50.8
Total 61 100.0

Education Level

Frequency Percent
High school 4 6.6
Undergraduate (2 years degree) 5 8.2
Undergraduate (4 years degree) 35 57.4
Graduate 17 27.9
Total 61 100.0

Position

Frequency Percent
Internal Trainer 38 62.3
Educational Specialist 17 27.9
Assistant Educational Specialist 3 4.9
Office Assistant 3 4.9
Total 61 100.0
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According to the Table 13, 57.4% of participants are female and 42.6% of
them are male. At first, an ordinal scale is placed to see the age profile as follows:
“18-257, “26-327, “33-42” and “43 and more”. Then, since the intervals in this scale
could not be distributed equally, there was a need for recoding the data. When
investigating the data, it has been realized that the total number of participants
choosing 32 or less and the total number of participants choosing 33 or more were
nearly the same. Because of this equal distribution, the data were recoded as follows:
“Equal and less than 32 and “More than 32”. 49.2% of respondents are in the group
of “Equal and less than 32” whereas 50.8% of them are in the other group of “More
than 32”.

Sample consists of people from different education levels. 6.6% of them are
high school graduates, 8.2% of them are 2 years university graduates, 57.4% of them
has 4 years university degree and 27.9% of them has graduate degree. While there is
a variety in terms of education level, most of the participants have bachelor’s degree.

According to table, there are four types of positions among participants.
62.3% of them are internal trainers, 27.9% of them are educational specialists, 4.9%
of them are assistant educational specialists, and 4.9% of them are office assistants.
Looking from the position perspective, first two groups are active trainers, but the
last two groups are at preparation step for giving training. Last group will prepare
their own trainings after a period of job experience. Therefore, they are accepted as

the part of target audience of this study.
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5.1.2 Technology usage profile of respondents

Technology usage profile of respondents are illustrated in Table 14. In the first part,
Table 14 shows the summary of device usage preferences of participants. Laptop and
smartphone are mostly owned device types. Tablet is also a preferred device type
with 54.1% ratio. 18% of participants own desktop computer and 1.6% of them have
a Kindle device.

Table 14. Technology Usage Profile of Respondents

Device Ownership
Frequency Percent
Laptop 56 91.8
Desktop 18 29.5
Tablet 33 54.1
Smart Phone 56 91.8
Kindle 1 1.6
Total: 61
Mostly Used Internet Access Device
Frequency Percent
Laptop 10 16.4
Desktop 1 1.6
Smart Phone 50 82.0
Total 61 100.0
Internet Access Time (hour/day)
Frequency Percent
Less than 1 hour 3 4.9
1-3 hours 16 26.2
4-6 hours 17 27.9
7-9 hours 12 19.7
10 hours and more 13 21.3
Total 61 100.0
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Participants access internet via Desktop computers with the ratio of 1.6%, via
Laptop with the ratio of 16.4% and via Smart Phone with the ratio of 82.0%. As a
result, participants mostly use smart phone as device type and they also prefer to
access to internet via smart phones.

While looking at the time passing on the internet, 4.9% of participants chose
“Less than 1 hour” option, 26.2% of them selected “1-3 hours” option, 27.9% of
them preferred “4-6 hours” option, 19.7% of them selected “7-9 hours” option and
21.3% of them chose “10 hours and more” option. According to the results, internet

access times of the respondents in a day seemed high.

5.1.3 Descriptive statistics for internet activity scale

This part of awareness survey shows the tendency of participants’ internet activities
for the stated purposes in Table 15. There are 11 items in the scale and respondents
are asked to answer the question on a 5-point frequency scale (1: Several times a
month, 2: Several times a week, 3: Several times a day, 4: 1-5 hours per day, 5: More
than 5 hours a day).

According to the results in Table 15, participants have tendency to do
research, check e-mails, follow news and visit social networking sites since their
responses are higher than the average value (3.00). On the other hand, participants
also have a lower tendency to do chatting and listen/watch music/video since their
responses are lower than the average value (3.00). In addition, participants have a
little tendency do online shopping, download file, update blog, follow e-government

procedures and play games sites since their responses are at very low level.
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Table 15. Mean Values of Internet Activity Scale

N [Mean| Std. Deviation

a. Ido research. 61 | 3.44 1.057
b. Icheck my e-mails. 61 [ 4.00 1.000
c. [Ifollow news. 61 | 3.38 0.711
d. Tupdate my blog. 61 | 0.51 0.960
e. I follow e-government procedures. 61 | 0.90 0.700
f. I visit social networking sites. (Facebook,

witter, etc) 61 [ 3.25 0.994
g. Ido chat. 61 | 2.79 1.473

I do online shopping. 61 | 1.48 0.849
i. Ilisten /I watch music, video, etc. 61 | 2.93 1.237
j.  Idownload file. 61 | 2.05 1.007
k. Iplay game. 61 | 0.98 1.310

Valid N (listwise) 61

5.1.4 Descriptive statistics for virtual environments scale

This part of awareness survey shows the tendency of participants’ usage of virtual

environments for the stated items in Table 16. There are 9 items in the scale and

respondents are asked to answer the question on a 5-point frequency scale (1: Several

times a month, 2: Several times a week, 3: Several times a day, 4: 1-5 hours per day,

5: More than 5 hours a day)
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Table 16. Mean Values of Virtual Environments Scale

N Mean Std. Deviation
a. Facebook 61 2.74 1.196
b. Twitter 61 1.44 1.444
C. Instagram 61 2.51 1.523
d. Pinterest 61 0.77 1.101
e. WhatsApp 61 3.84 0.734
f. E-mail 61 3.93 1.047
g. YouTube 61 3.00 1.111
h. Blogs/Wiki’s 61 2.00 1.378
I.  Game sites 61 0.51 0.960
Valid N (listwise) 61

Table 16 shows that respondents have tendency to use WhatsApp and E-mail,
since their responses are slightly higher than the average value (3.00). In addition,
they have lower tendency to use YouTube since the responses are equal to the
average value (3.00). However, respondents have less tendency to use Facebook,
Twitter, Instagram and Blog/Wiki since their responses are lower than the average
value (3.00). Furthermore, respondents have little tendency to use Pinterest and

Game sites since their responses are at very low level.

5.1.5 Descriptive statistics for educational technology attitude scale

This part of awareness survey attempts to measure the attitude of participants’
technology usage in education for the stated items in Table 17. There are 8 items in
the scale and respondents are asked to answer the question on a 5-point agreement

scale (1: Strongly Disagree, 2: Disagree, 3: Not Sure, 4: Agree, 5: Strongly Agree)
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Table 17. Mean Values of Educational Technology Attitude Scale

Std.
N | Mean o
Deviation

a. I find the technology usage in education to be
61 | 4.61 0.802
beneficial.

b. I am not open to development about the
61 | 4.66 0.655
innovations in Education Technologies.

c. I am eager to learn about Trends in Education
61 | 4.66 0.655
Technologies.

d. I am curious to apply innovations in Education
. 61 | 454 | 0.697
Technologies.

e. I find the use of technology in education to be
S 61 | 4.57 0.805
insignificant.

f. Ihave enough knowledge about the Augmented
61 | 2.57 0.865
Reality.

g. I would like to learn new information about
. 61 [ 457 | 0.670
Augmented Reality.

h. T would like to make practices for Augmented
_ 61 | 4.46 0.743
Reality.

Valid N (listwise) 61

Results shows that participants find technology usage in education to be
beneficial, they are eager to learn about trends in education technologies and they are
curious to apply innovations in education technologies at high level. Items “b” and
“e” are recoded before the analysis since they are reverse items. Therefore, results of
these two items are at high level. In addition, participants do not have enough
knowledge about AR, they want to learn about AR and they want to make practices
for AR at very high level. As a result, participants’ attitude for educational

technology usage seems positive at high level since their responses are much higher

than the average value (3.00).
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5.1.6 Descriptive statistics for materials and content usability

This part of evaluation survey attempts to measure the views of participants about
material and content usability for the stated items in Table 18. There are 5 items in
the scale and respondents are asked to answer the question on a 5-point agreement
scale (1: Strongly Disagree, 2: Disagree, 3: Not Sure, 4: Agree, 5: Strongly Agree)

Table 18. Mean Values of Materials and Content Usability

Std.
N | Mean o
Deviation

a. The materials used made it easier to understand. 61 4.54 0.621

b. The structure of the sessions/exercises made it

61 | 441 0.616
easy to understand.

c. I could easily get the idea through the application
Ve 8 PP 61 4.38 0.662

I made.
d. The information provided was satisfactory. 61 | 4.20 0.703
e. Time was used effectively. 61 | 4.38 0.711
Valid N (listwise) 61

Participants stated that they used materials easily, they could easily
understand the exercises, and they were satisfied with the content and time
management. As a result, respondents find materials and content as usable at high

levels since their responses are much higher than the average value (3.00).

5.1.7 Descriptive statistics for application usability

This part of evaluation survey attempts to measure the views of participants about
application usability for the stated items in Table 19. There are 6 items in the scale
and respondents are asked to answer the question on a 5-point agreement scale (1:

Strongly Disagree, 2: Disagree, 3: Not Sure, 4: Agree, 5: Strongly Agree)
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Table 19. Mean Values of Application Usability

Std.
N |Mean o
Deviation

a. Iused the Augmented Reality application with
61 [4.36] 0.684
ease.

b. I did not have a technical problem when using

AR.

61 [ 4.11 0.915

c. I was pleased with the AR experience. 61 | 446 0.697

d. I could easily use the Virtual Reality cardboard. 61 1420 0.726

e. I did not have a technical problem during the
. . . 61 1423 0.804
Virtual Reality experience.

f. Iliked the Virtual Reality experience. 61 |4.39 0.640

Valid N (listwise) 61

Participants stated that they easily used the application, and they were pleased
with both AR and VR experience at high level. Moreover, the usage of cardboard
was slightly easier than the usage of AR application, but both were rated at high
level. Participants might encounter some technical problems via AR application
usage, but the item was still rated at high level. As a result, respondents’ view about
application usability seems positive at high levels since their responses are much

higher than the average value (3.00).

5.1.8 Descriptive statistics for AR usefulness features

This part of evaluation survey attempts to measure the views of participants about
AR features for the stated items in Table 20. There are 8 items in the scale and
respondents are asked to answer the question on a 5-point agreement scale (1:

Strongly Disagree, 2: Disagree, 3: Not Sure, 4: Agree, 5: Strongly Agree)
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Table 20. Mean Values of AR Usefulness Features

Std.
N |Mean o
Deviation
a. 3D animations made me feel close to real life. | 61 | 4.20 0.703
b. 3D animations provided me to show more
‘ _ 61 | 4.38 0.522
interest to the subject.
c. I feel impressed from the usage of 3D
o 61 | 4.38 0.553
animations.
d. I would like to share my AR learning
_ . . 61 | 4.46 0.621
experience with my environment.
e. Learning with AR can enhance teacher—learner
_ _ 61 | 4.39 0.640
Interaction.
f. Learning with AR can enhance learner—learner
. . 61 | 4.30 0.691
interaction.
g- AR moved my imagination into action. 61 | 4.36 0.684
h. AR encouraged me to think creatively. 61 | 4.39 0.640
Valid N (listwise) 61

According to responses of participants, all the items measuring AR features

are at high levels. The features in this scale are mostly related with immersion,

interaction and imagination. These results show that participants have experienced all
these features during the training session and respondents’ view about AR features

seems positive at high levels since their responses are much higher than the average

value (3.00).
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5.1.9 Descriptive statistics for AR usefulness advantages

This part of evaluation survey attempts to measure the views of participants about
AR advantages for the stated items in Table 21. There are 9 items in the scale and
respondents are asked to answer the question on a 5-point agreement scale (1:
Strongly Disagree, 2: Disagree, 3: Not Sure, 4: Agree, 5: Strongly Agree)

Table 21. Mean Values of AR Usefulness Advantages

Std.
N | Mean o
Deviation
a. AR made learning content fun. 61 | 4.57 0.499

b. AR examples increased my learning desire. 61 | 4.52 0.536

¢. AR made me motivated to learn new
. . 61 4.54 0.535
information.

d. I can find solutions to the problems that I
encounter in learning environments with AR | 61 | 4.08 0.640

technology.

e. AR showed me that I could find solutions in
61 4.31 0.564
different ways.

f. AR has contributed to my problem solving
skills.

61 | 4.02 0.741

g. When I encountered the problem, I was able
61 | 4.48 0.566
to ask questions to trainer easily.

h. AR provided me the opportunity to interact
61 | 4.30 0.615
with the participants.

I. AR provided me the experience that I want to
61 | 4.52 0.536
share.

Valid N (listwise) 61
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According to responses of participants in Table 21, all the items measuring
AR features are at high levels. Motivation related items; “a”, “b”, “c”, are at very

13t
1

high levels. In addition, “g”, “h” and “i” are collaboration related items and they are
at very high levels. Problem-solving ability related items; “d”, “e” and “f”, are also at
high levels. These results show that participants have experienced the advantages of

AR during the training session and their view about AR advantages seems positive at

high levels since their responses are much higher than the average value (3.00).

5.1.10 Descriptive statistics for AR attitude
This part of evaluation survey attempts to measure the attitude of participants about
AR usage in training for the stated items in Table 22. There are 3 items in the scale
and respondents are asked to answer the question on a 5-point agreement scale (1:
Strongly Disagree, 2: Disagree, 3: Not Sure, 4: Agree, 5: Strongly Agree)
According to responses of participants, all the items measuring attitude
towards AR usage in training are at very high levels. These results show that
participants have positive attitudes toward usage of AR in their trainings since their
responses are much higher than the average value (3.00).

Table 22. Mean Values of AR Attitude

Std.
N | Mean o
Deviation

a. Using AR in a learning environment is an

. o 61 | 4.51 0.536
impressive idea.

b. AR contributes to increase knowledge in
. 61 | 4.44 0.563
education.

c. AR is a learning tool that will make a
61 | 4.52 0.536
difference in education.

Valid N (listwise) 61
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5.1.11 Descriptive statistics for intention to use AR

This part of evaluation survey attempts to measure the intention of participants about
AR usage in training for the stated items in Table 23. There are 5 items in the scale
and respondents are asked to answer the question on a 5-point agreement scale (1:
Strongly Disagree, 2: Disagree, 3: Not Sure, 4: Agree, 5: Strongly Agree)

According to responses of participants, all the items measuring intention to
use AR in training are at very high levels. These results show that participants have
intention to use AR in their trainings since their responses are much higher than the
average value (3.00).

Table 23. Mean Values of Intention to Use AR

Std.
N |Mean o
Deviation

a. I think that the use of AR in education
61 4.54 0.565

provides advantage.

b. I would like to know more about AR. 61 4.69 0.501

c. I would like to get more experience about

AR.

61 4.61 0.556

d. T would like to see AR technology in every
61 431 0.720
training | participate.

e. I want to use AR applications in my
o 61 4.44 0.620
trainings.

Valid N (listwise) 61
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5.2 Reliability/internal consistency of the survey items and scales

Reliability of survey items have been analyzed by Cronbach’s Alpha for the
following nine scales; internet activity scale, virtual environments scale, educational
technology attitude scale, materials and content usability scale, application usability
scale, AR usefulness features scale, AR usefulness advantages scale, AR attitude
scale, and intention to use AR scale. Expected value is 0.7 and more, thus, all scales
apart from Virtual environments are highly reliable. The results are shown in Table
24.

Table 24. Reliability Analysis of Scales

Variables Number of Cronbach's
Items Alpha
Internet activity (IA) 11 0.725
Virtual environments (VE) 9 0.694
Educational technology attitude (ETA) 8 0.718
Materials and content usability (MCU) 5 0.901
Application usability (ApUs) 6 0.871
AR usefulness features (ArUsfFtr) 8 0.916
AR usefulness advantages (ArUsfAdv) 9 0.920
Augmented reality attitude (ArAtd) 3 0.838
Intention to use AR (IntToUseAr) 5 0.893

As shown in Table 24, Cronbach’s Alpha value of Virtual Environments Scale is
0.694 which is slightly lower than 0.7. To increase this value, an additional analysis
was done and two items were deleted. Table 25 shows Cronbach’s alpha value as
0.725 after two items are deleted.

Table 25. Cronbach’s Alpha Value of Virtual Environments Scale

Number of Items Cronbach's Alpha
7 0.725
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5.3 Normality analyses

After looking at reliability results, Skewness and Kurtosis normality tests are applied
to understand whether data are normally distributed. At first, the average values of
each scale are calculated, using these values normality tests are applied and results
are illustrated in Table 26.

Table 26. Normality Statistics

Variables Skewness Kurtosis
Educational technology attitude (AvgETA) -2.882 13.045
Materials and content usability (AvgMCU) -1.440 4.533
Application usability (AvgApUs) -1.118 2.498
AR usefulness features (AvgArUstFtr) -0.586 1.388
AR usefulness advantages (AvgArUsfAdv) -0.033 -0.755
Augmented reality attitude (AvgArAtd) -0.219 -1.311
Intention to use AR (AvgIntToUseAr) -0.687 -0.252

In a normally distributed data, Skewness and Kurtosis values are waited to be
between -2 and +2 for 5% significance interval. According to the results, educational
technology attitude scale could not be accepted as normally distributed, and thus this
variable was not added to the research model.

Although Kurtosis value of materials and content usability scale seems higher
than +2, this value is acceptable as normally distributed due to small sample size. As
a result, except from educational technology attitude scale; materials and content
usability, application usability, AR usefulness features, AR usefulness advantages,
Augmented Reality attitude and intention to use AR are accepted as normally

distributed and used as variables in the research model.
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Since sample size is 61 and data are normally distributed, hypotheses are
analyzed with parametric tests as given in Chapter 4. Analysis findings will be

detailed in the following parts.

5.4 Paired sample t-test results
For testing whether there is a significant difference on the knowledge level of
participants before and after the training session, hypothesis 1 was tested by using

paired sample t-test and the result will be given in this part.

5.4.1 Hypothesis 1

To test hypothesis 1, “There will be an increase in the level of knowledge after
classroom practice”, a paired samples t-test was conducted for comparing the results
of participants’ responses for knowledge questions on awareness survey with the
ones on evaluation survey. Table 27 shows the mean and standard deviation values
for knowledge level in awareness survey (M=1.704, SD=1.069) and in evaluation
survey (M=4.082, SD=0.988). Mean value of evaluation survey is significantly
higher than mean value of awareness survey. In addition, table 28 shows the
correlation of knowledge level between awareness survey and evaluation survey with
r value of 0.228.

Table 27. Paired Samples Statistics for Awareness and Evaluation Surveys

Mean N Std. Deviation Std. Error

Mean
Pair 1 PreTotal 1.7049 61 1.06996 0.13699
PostTotal | 4.0820 61 0.98818 0.12652
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Table 28. Paired Samples Correlations

N Correlation Sig.
Pair 1 PreTotal and PostTotal 61 0.228 0.077

Table 29 illustrates the results of Paired Samples t-test for the knowledge
level of participants before and after the training session.

Table 29. Paired Samples Test

Paired Differences Sig.
95% Confidence (2-
Std. Interval of the tailed
Std. Error Difference t df )

Mean | Deviation | Mean Lower | Upper

Pair | PreTotal - - -
-2.37705 | 1.28016 | 0.16391 -14.502 | 60 | 0.000
1 PostTotal 2.70491 | 2.04919

There was a significant difference on the average of participants’ knowledge
level between awareness survey and evaluation survey with result of the following
values: #(60) =-14.502, p < 0.05. These results suggest that there was a significant
increase in the level of knowledge after classroom practice. This means that

Hypothesis 1 is significantly supported.

5.5 Regression analysis results

In this study’s theoretical model, there are three hypotheses and five independent
variables affecting a dependent variable. Regression analysis has been performed to
figure out the effects of AR feature on AR advantages, to discover the effects of
material/content usability, application usability and AR advantages on AR attitude,

and to observe the effects of AR advantages and AR attitude on intention to use AR.
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Before conducting regression analyses, the average values of the variables were
calculated and added to data with these names: AvgArUsfFtr, AvgArUsfAdyv,
AvgMCU, AvgApUs, AvgArAtd and AvgintToUseAr. In order to test the theoretical

model, three separate regression were conducted as follows:

5.5.1 Hypothesis 2
To test hypothesis 2 (H2) “AR features have a positive effect on AR advantages”,
simple linear regression analysis was conducted to investigate the effect of AR
features on AR advantages. For testing H2, AR features was accepted as independent
variable, AR advantages was accepted as dependent variable and analysis was
performed.

In Table 31, ANOVA Analysis result shows that significance level is under
0.05 and thus the result is significant. In the Table 30, model summary shows that R
value is 0.829 and R square is 0.688 which mean that there is a strong relationship
between AR features and AR advantages. AR features explains 68.8% of the
variation in AR advantages.

Table 30. Model Summary for H2

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 0.829° | 0.688 0.683 0.25725
a. Predictors: (Constant), AvgArUsfFtr
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Table 31. ANOVA Analysis for H2

Sum of
Model Squares df | Mean Square F Sig.
1 Regression 8.611 1 8.611 130.119 | 0.000°
Residual 3.905 59 0.066
Total 12.516 60

a. Dependent Variable: AvgArUsfAdv

b. Predictors: (Constant), AvgArUsfFtr

with a value of 0.752, so AR features has a strong positive effect on AR advantages.
AR Features (ArUsfFtr) can be used in the equation as a predictor of AR advantages.

Thus, hypothesis 2 is significantly supported and equation can be written as below:

From the coefficient table (Table 32), coefficient of AR features is significant

AR Advantages = 1.094 + 0.752 ArUsfFtr + €

Table 32. Coefficients for H2

Unstandardized
Coefficients

Standardized
Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 1.094 0.289 3.783 | 0.000
AvgArUsfFtr | 0.752 0.066 0.829 11.407 | 0.000

a. Dependent Variable: AvgArUsfAdv

5.5.2 Hypothesis 3

To test hypothesis 3 (H3) “AR advantages, material/content usability and application
usability have a positive effect on AR attitude.”, multiple regression analysis was
conducted. For testing H3, AR advantages, material/content usability and application

usability were accepted as independent variables while AR attitude was accepted as

dependent variable.
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In Table 34, ANOVA Analysis result shows that significance level is under
0.05 and thus the result is significant. In the Table 33, model summary shows that R
value is 0.883 and R square is 0.780 which mean that there is a strong relationship
between the independent variables which are AR advantages, material/content
usability and application usability and dependent variable which is AR attitude.
Independent variables explain 78% of the variation in AR attitude, but there is a need
for investigating Table 35 to understand which one affects more.

Table 33. Model Summary for H3

Adjusted R | Std. Error of the
Model R R Square Square Estimate
1 0.883% 0.780 0.768 0.22801
a. Predictors: (Constant), AvgArUsfAdv, AvgMCU, AvgApUs

Table 34. ANOVA Analysis for H3

Sum of
Model Squares df | Mean Square F Sig.
1 |Regression |  10.505 3 3502 | 67.354 | 0.000°
Residual 2.963 57 0.052
Total 13.468 60
a. Dependent Variable: AvgArAtd
b. Predictors: (Constant), AvgArUsfAdv, AvgMCU, AvgApUs

From the coefficients table (Table 35), coefficient of AR advantages is
significant (p=0.000) with a value of 0.693. So, AR advantages (ArUsfAdv) can be
used in the equation as a predictor of AR attitude.

From Table 35, coefficient of material/content usability is significant with
0.01 alpha level (p=0.059) and with a value of 0.147, and thus material/content

usability (MCU) can be used in the equation as a predictor of AR attitude.
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From Table 35, coefficient of application usability is not significant (p=0.166)
with a value of 0.106. Application usability (ApUs) has no effect on AR Attitude and
thus it cannot be used in the equation as a predictor of AR attitude.

According to these results, AR advantages has a strong positive effect on AR
attitude, material/content usability has also an effect on AR attitude. Another result is
that AR advantages has higher effect than material/content usability on AR attitude.
To sum up, hypothesis 3 is supported with the following equation:

AR Attitude = 0.365 + 0.693 ArUsfAdv + 0.147 MCU + €

Table 35. Coefficients for H3

Standardized
Unstandardized Coefficients | Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 0.365 0.292 1.248 [0.217
AvgArUsfAdv 0.693 0.088 0.668 7.846 [ 0.000
AvgMCU 0.147 0.076 0.175 1.926 [ 0.059
AvgApUs 0.106 0.075 0.131 1.402 [ 0.166

a. Dependent Variable: AvgArAtd

5.5.3 Hypothesis 4
To test hypothesis 4 (H4) “AR advantages and AR attitude have a positive effect on
AR usage intention”, multiple regression analysis was conducted. For testing H4,
AR advantages and AR attitude were accepted as independent variables while AR
usage intention was accepted as dependent variable.

In Table 37, ANOVA Analysis result shows that significance level is under
0.05 and thus the result is significant. In the Table 36, model summary shows that R
value is 0.8183 and R square is 0.670 which mean that there is a strong relationship
between the independent variables which are AR advantages and AR attitude and

dependent variable which is AR usage intention. Independent variables explain 67%

96



of the variation in AR usage intention, but there is a need for investigating Table 38
to understand which one affects more.

Table 36. Model Summary for H4

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 0.818* | 0.670 0.659 0.29208
a. Predictors: (Constant), AvgArUsfAdv, AvgArAtd

Table 37. ANOVA Analysis for H4

Sum of Mean
Model Squares df Square F Sig.
1 Regression | 10.042 2 5.021 58.855 | 0.000°
Residual 4.948 58 0.085
Total 14.990 60
a. Dependent Variable: AvgIntToUseAr
b. Predictors: (Constant), AvgArUsfAdv, AvgArAtd

From the coefficients table (Table 38), coefficient of AR advantages is
significant with 0.05 alpha level (p=0.017) and with a value of 0.397 so AR
advantages (ArUsfAdv) can be used in the equation as a predictor of AR usage
intention.

From Table 38, coefficient of AR attitude is significant with 0.05 alpha level
(p=0.002) and with a value of 0.512, and thus AR attitude (ArAtd) can be used in the
equation as a predictor of AR usage intention.

According to these results, AR advantages and AR attitude have a strong
positive effect on AR usage intention. Another result is that AR attitude has higher
effect than AR advantages on AR usage intention. To sum up, hypothesis 4 is
supported with the following equation:

AR Usage Intention = 0.481 + 0.397 ArUsfAdv + 0.512 ArAtd + &€
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Table 38. Coefficients for H4

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 |(Constant) 0.481 0.375 1.285] 0.204
AvgArUsfAdv 0.397 0.161 0.363 2.464 | 0.017
AvgArAtd 0.512 0.155 0.486 3.299 | 0.002
a. Dependent Variable: AvgIntToUseAr

5.6 ANOVA analysis results
For figuring out the education level effect on intention to use AR, hypothesis 5 was

analyzed with ANOVA test and the results will be given in this part.

5.6.1 Hypothesis 5
Respondents were grouped according to their education levels as high school,
undergraduate (2 years degree), undergraduate (4 years degree), graduate, and
doctorate. In the awareness survey, the last four options and “Other” option were
asked to the respondents. Some participants chose “Other” option and entered “High
school” into the textbox. So, “High school” was added to the data before the analysis
step. In addition, there was nobody in the sample who chose doctorate degree, so
doctorate degree is removed before the analysis step.

To test hypothesis 5 (HS) “There is a significant difference on AR Usage
Intention among the education levels”, ANOVA test was conducted to explore
whether there was a significant difference among these 4 groups with respect to their

AR usage intention. Table 39 shows the mean values of education levels.
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Table 39. Descriptive for H5

AvgIntToUseAr

95% Confidence
Std. Interval for Mean | Minimum [ Maximum

Deviati | Std. Lower | Upper

Mean on Error | Bound | Bound
1 5 |4.6000 | 0.46904 [ 0.20976| 4.0176 | 5.1824 4.00 5.00
2 35 [4.497110.46367 |0.07837 | 4.3379 | 4.6564 3.40 5.00
3 17 | 4.4824 (0.60025|0.14558 | 4.1737 | 4.7910 3.00 5.00
4 4 1 4.7500 [ 0.50000 | 0.25000 | 3.9544 | 5.5456 4.00 5.00
Total | 61 [4.5180|0.49984 (0.06400| 4.3900 | 4.6460 3.00 5.00

As can be seen from the Table 39, each group has high intention to use AR

since their responses are much higher than the average value (3.00). In addition, the

difference among the groups is very small. However, for concluding hypothesis 5, it

is necessary to investigate whether the sample is suitable for ANOVA test and

whether the difference is significant.

Table 40 shows the test results for homogeneity of variances. According to

the results, the homogeneity of sample was verified with significance value of 0.558

which is expected to be higher than 0.05. As a result, the sample is suitable for

applying ANOVA test.

Table 40. Test of Homogeneity of Variances for H5

AvgIntToUseAr

Levene Statistic

dfl

df2

Sig.

0.696

57

0.558
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Table 41 illustrates the results of ANOVA test for H5. According to table,
significance value is not less than 0.05 (F=0.369, p=0.775), and thus there is not a
significant difference between the education levels with respect to AR usage

intention. In conclusion, hypothesis 5 is not supported.

Table 41. ANOVA Analysis for H5

AvgIntToUseAr

Sum of

Squares df | Mean Square F Sig.
Between Groups 0.286 3 0.095 0.369 | 0.775
Within Groups 14.704 57 0.258
Total 14.990 60

5.7 Independent samples t-test analysis results
For figuring out the position, gender and age effect on intention to use AR;
hypothesis 6, hypothesis 7 and hypothesis 8 were tested by using independent

samples t-test and the results will be given in this part.

5.7.1 Hypothesis 6

Respondents were grouped according to their positions as educational specialist,
assistant educational specialist, office assistant and internal trainer. However, there
was a problem with the distribution of 61 respondents on these positions as follows:
17 educational specialists, 3 assistant educational specialists, 3 office assistants and
38 internal trainers. Therefore, there was a need for recoding the position variable.
According to the new classification, first group covered the training department
workers which were educational specialist, assistant educational specialist, and office
assistant while second group included only internal trainers which were actually

subject matter experts and working on different departments.
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After that, to test hypothesis 6 (H6) “There is a significant difference on AR
Usage Intention between the positions”, independent samples t-test was conducted to
explore whether there was a significant difference between these two groups with
respect to their AR usage intention.

Table 42 shows the mean values of positions with respect to their AR usage
intention. As can be seen from the table, both groups have very high intention to use
AR since their responses are much higher than the average value (3.00). Although the
difference between the groups is very small, training department workers have a
slightly higher intention use AR than internal trainers. However, for concluding
hypothesis 6, it is necessary to investigate the significance value.

Table 42. Group Statistics for H6

Position_ Std. Std. Error
recoded N Mean Deviation Mean
1 23 | 4.5304 0.44152 0.09206
AvglIntToUseAr
2 38 | 4.5105 0.53766 0.08722

Table 43 illustrates the results of independent samples t-test for H6.
According to Levene's Test, the assumption of Equal Variances holds, and
significance value is much higher than 0.05 (#=0.150 and p=0.882). Therefore, it can
be concluded that while training department workers have a slightly higher intention
use AR than internal trainers, there is not a significant difference on AR Usage
Intention between training department workers and internal trainers. In conclusion,

hypothesis 6 is not supported.
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Table 43. Independent Samples Test for H6

Levene's Test

t-test for Equality of Means

for Equality
of Variances
Std. 95% Confidence
Sig. Mean Error Interval of the
(2- | Differe | Differe Difference
F Sig. t df |[tailed)| nce nce Lower Upper
Avg | Equal 0.963 | 0.330 |0.150| 59 |0.882|0.01991 |0.13314 | -0.24650 | 0.28632
IntT | variances
oUs | assumed
eAr | Equal 0.157|53.56 | 0.876 | 0.01991 | 0.12682 | -0.23440 | 0.27421
variances
not
assumed

5.7.2 Hypothesis 7

Respondents were grouped according to their gender as female and male. To test

hypothesis 7 (H7) “There is a significant difference on AR Usage Intention between

males and females”, independent samples t-test was conducted.

Table 44 shows the mean values of genders with respect to their AR usage

intention. As can be seen from the table, both groups have very high intention to use

AR since their responses are much higher than the average value (3.00). Although the

difference between the groups is very small, males have a slightly higher intention

use AR than females. However, for concluding hypothesis 7, it is necessary to

investigate the significance value.

Table 44. Group Statistics for H7

Std. Std. Error
Gender| N Mean Deviation Mean
35 | 4.4171 0.54096 0.09144
AvglntToUseAr
26 | 4.6538 0.41010 0.08043

102



Table 45 illustrates the results of independent samples t-test for H7.

Table 45. Independent Samples Test for H7

Levene's
Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Mean Interval of the

Sig. (2-|Differenc|Std. Error Difference

F | Sig. t df |tailed) e Difference| Lower | Upper
Avg | Equal 3.31710.074|-1.867| 59 |0.067 |-0.23670| 0.12681 | -0.49045 [0.01705
IntT | variances

oUs | assumed
eAr [Equal -1.944 58.962 |0.057 [-0.23670 | 0.12178 |-0.48038 |0.00698

variances

not

assumed

According to Levene's Test, the assumption of Equal Variances holds, and
significance value is higher than 0.05 (=-1.867 and p=0.067), so it is acceptable in
10% alpha level. Therefore, it can be concluded that there is a significant difference
on AR Usage Intention between males and females. In addition, males have a slightly
higher intention to use AR than females. In conclusion, hypothesis 7 is supported in

10% alpha level.

5.7.3 Hypothesis 8
Respondents were grouped according to their age groups as equal and less than 32
and more than 32. To test hypothesis 8 (H8) “There is a significant difference on AR

Usage Intention between the age groups”, independent samples t-test was conducted.
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Table 46 shows the mean values of age groups with respect to their AR usage
intention. As can be seen from the table, both groups have very high intention to use
AR since their responses are much higher than the average value (3.00). In addition,
the difference between the groups is so small. However, for concluding hypothesis 8,
it is necessary to investigate the significance value.

Table 46. Group Statistics for H8

Std. Std. Error
Age | N Mean Deviation Mean
1 30 [ 4.5267 0.51323 0.09370
AvgIntToUseAr
2 31 | 4.5097 0.49488 0.08888

Table 47 illustrates the results of independent samples t-test for HS.
According to Levene's Test, the assumption of Equal Variances holds, and
significance value is higher than 0.05 (=0.132 and p=0.896), so it is not acceptable
in 5% alpha level. In addition, it is not acceptable in 10% alpha level.

Therefore, it can be concluded that there is not a significant difference on AR Usage
Intention between age groups and hypothesis 8 is not supported.

Table 47. Independent Samples Test for H8

Levene's
Test for
Equality of
Variances t-test for Equality of Means

95% Confidence
Mean Interval of the
Sig. (2-|Differen| Std. Error Difference
F | Sig. t df |tailed)| ce |Difference| Lower | Upper
Avgl | Equal 0.003(0.955(0.132| 59 |0.896 |0.01699| 0.12907 |[-0.24129]0.27526
ntTo |variances

Use |assumed
Ar Equal 0.132 [58.715 [0.896 [0.01699 | 0.12915 }-0.24147 |0.27545

variances

not
assumed
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5.8 Responses to open-ended questions
In the evaluation survey, there are four open ended questions that were answered by
most of the participants voluntarily. In this part, the given answers will be

introduced. Turkish answers for these four questions are attached in Appendix H.

5.8.1 First question

The first question was “If I needed to write three words about Augmented
Reality ...”. There were 42 valid answers and the summary of given answers is
presented as follows in Table 48.

11 participants have written active learning and retention. In addition, 10
participants have felt inside AR application. Seven participants have been excited
and motivated. Six of them have synchronized Virtual Reality with AR. Five of them
have found AR different and innovative. Other important words related with AR
were fascinating, useful, important, clear, easy training, interactive, revolution,
timesaving, immature, Augmented Reality, Aurasma, Blippar, Google Glass, cloud
computing and 3D printer.

In conclusion, participants have been highly impressed with AR features and
they have been convinced that AR usage in education could provide important

benefits.
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Table 48. The Summary of Given Answers for First Open-Ended Question

If I needed to write 3 words about Total Frequency
Augmented Reality ...

Active learning and retention 11 26%
Future, new technologies 10 23%
Feeling inside, experience 10 23%
Inspiration, curiosity, excitement 7 16%
Fun, pleasure, motivation 7 16%
Virtual reality 6 14%
Different, innovative, creativity 5 12%
Imagination 5 12%
Visualization 3 7%
Fascination, impressive, fascinating 3 7%
Useful 3 7%
Important 2 5%
Clear 2 5%
Easy training 2 5%
Interactive | 2%
Revolution 1 2%
Timesaving 1 2%
Immature 1 2%
Augmented Reality 1 2%
Aurasma, Blippar, Google Glass 1 2%
Cloud computing, 3D printer 1 2%

5.8.2 Second question
The second question was “If I would like to see AR as something ...”. There were 34
valid answers and the summary of given answers is as follows in Table 49.

As can be investigated from the table, participants have seen AR as an unreal,
untouchable, supernatural concept and most of them have given answers like dream,
science fiction movie, ghost, magic wand, a window to a secret garden and time
machine. Some others have viewed AR as a funny object like aquarium, snow globe,
flexible colorful rope and simulation. In addition, some participants have given as
answers; world tour and brain. In conclusion, all answers included fun, colorfulness,

novelty and a piece of surprise.
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Table 49. The Summary of Given Answers for Second Open-Ended Question

If I would like to see AR as something ... | Total | Frequency
Dream 8 24%
Science fiction movie 5 15%
Ghost 2 6%
Magic wand, magic 2 6%
Aquarium 2 6%
A window to a secret garden 2 6%
Simulation 2 6%
Life 1 3%
Time Machine 1 3%
Teleport | 3%
Snow globe 1 3%
Flexible colorful rope | 3%
Brain 1 3%
World tour 1 3%
Game console | 3%

5.8.3 Third question

The third question was “I like this experience because ...”. There were 39 valid

answers and the summary of given answers is as follows in Table 50. Answers to this
question were similar to the first question.

10 participants have defined that AR facilitated learning and it made the
trainings more enjoyable. Nine participants have found AR as a different experience.
In addition, eight participants have seen AR as a funny environment. Four of the
participants have called AR amazing while two of them have called AR as
interesting. The other answers have emphasized that AR provided creativity, novelty
and futuristic feelings and thoughts.

In summary, more than half of the participants have liked AR environments

and have found beneficial for educational usage looking from different perspectives.
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Table 50. The Summary of Given Answers for Third Open-Ended Question

I like this experience because ... Total | Frequency
It facilitated learning, it was reminiscent, it was 10 26%
educative / instructive, it made the trainings more
enjoyable
It was a different experience 9 23%
It was fun 8 21%
It was amazing / it was fascinating / it was exciting | 4 10%
It was interesting 2 5%
It developed my imagination / strengthened my 2 5%
creativity
It provided me to think differently 2 5%
I like trying new things 2 5%
It made me feel belong to technology age 2 5%
I can use it both in training and at work 2 5%
It was nested with reality 1 3%
It made me feel inside real the environment, and 1 3%
this made me think that I could make more realistic
decisions
It gave an idea about the future 1 3%
I think that it will enter our life very soon 1 3%
5.8.4 Fourth question
The fourth question was “I am tough during this experience because ...”. There were

24 valid answers and the summary of given answers is as follows in Table 51.
According to results, due to being away from technology and experiencing
AR for the first time, seven participants have been forced during AR experience. Two
of the participants have said they experienced technical problems related with their
phone. Other seven participants have defined they were not forced and they even
liked it. Apart from them, the other answers were more related with cardboard VR
experience. As a result, most of the participants did not face with any problem during

AR experience.
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Table 51. The Summary of Given Answers for Fourth Open-Ended Question

I am tough during this experience because ... Total | Frequency
I experienced it for the first time 7 29%
I was not forced, I liked it 7 29%
I was forced because of being away from 2 8%
technology

It was difficult to use the cardboard 2 8%
I experienced technical problems related with my | 2 8%
phone

It was difficult to accept and adopt to technology | 1 4%
I think about how to use it in trainings 1 4%
Cardboard / glasses could be more professional 1 4%
My eyes were painful in cardboard 1 4%
I got dizzy 1 4%
Cardboard caused nausea 1 4%
It forced my imagination 1 4%

5.9 Summary of the interview responses
During interviews, a semi-structured interview form was used. The form included six
questions under three parts as follows:

e Part 1: AR features/benefits

e Part 2: AR limitations/suggestions

e Part 3: AR usage in education
Participation to interview was a voluntary activity and there were 10 people, two of
them were male while eight of them were female. After each training group, the
interviews were planned, and data was collected through these meetings. In this part,

the given answers will be introduced. Turkish answers are attached in Appendix 1.
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5.9.1 First question

The first question was “Are there any features of AR technology that you liked? If

so, what?” and the given answers are as follows:

Feeling like in the same environment: When participants have interacted with
AR application, they experienced many different situations like touching
dinosaurs, discovering galaxies, investigating human body and organs etc.
During these experiences, they have felt that they were in these environments.
As an example, they have felt that they were in ancient ages and dinosaurs
were around them. This situation was called as "feeling like in the same
environment" by some participants.

o Four of the participants have said that audio and visual support of AR
environments made them feel as if they were in the same
environment.

o The other two participants have defined that interacting with
situations and concepts that they would not be able to access under
normal conditions made them feel like they were in the same
environment.

o Six of the participants have indicated that this situation provided them
to learn new things without having awareness.

One participant has stated that he learned unwittingly by wondering.

One participant has said he was excited about such different environments
and he found these environments interesting. He has predicted that AR would
attract attention of his students.

One participant has said she felt like having supernatural or superpowers.
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e One participant has stated he had fun in this experience.

e One participant has said he could do creative work.

e One participant has said AR would be an important step in digital

transformation and he has defined he liked this idea.

5.9.2 Second question
The second question was “Do you think that there are any the advantages / benefits
of AR?” and the given answers were as follows:

e Impact aspect

o While three participants have indicated it was fun, two participants
have emphasized it was engaging and motivating.

o Two other participants have stated that AR examples were easily
accessible.

o One participant has stated that she experienced reality and virtuality at
the same time together.

e [Learning aspect

o Two participants have indicated that it was an appropriate method for
satisfying the expectations of the new generation.

o Two participants have mentioned that visualizing concepts made
learning easier, while two participants indicated that embodying
abstract concepts facilitated the learning process.

o One participant has pointed out that AR has contributed to learning by
living and experiencing. In addition, three participants have stated AR
was more instructive as well as more enjoyable experience. As a

result, remembering just learned items was easier.
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e Usage areas
o Some of the participants have pointed out the possible areas where AR

could be useful. Three people have stated that the printed materials
would be more interesting with AR support, and by the way, these
materials could be updated more easily. One person has stated that
AR-supported posters would also attract more attention. One person
has defined AR could make e-learning more interactive. One another
person has pointed out participants would be able to gain experience
safely in risky applications with the help of an AR application. Three
people have said that the number of field trips could decrease.

e Cost and time saving aspect

o Three people have said AR could be able to contribute to cost and
time-saving.
5.9.3 Third question
The third question was “Did you encounter any difficulties in using AR technology?
If so, what are these?” and the given answers were as follows:

e While seven people have stated they had no problems during the AR
experience, one person has defined he had a technical problem related with
his phone (the phone was shut down).

e One person has stated she could not feel 3D experience very much.

e Another person has said she did not have any prior knowledge about AR and

thus it was difficult to understand AR examples.
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e Two people have stated they had a problem with cardboard while focusing on
a point. On the other hand, the other person has said that when she used
cardboard she felt like her freedom was limited. She has added that virtual
experience might be dangerous since she could not see the real environment.

e One person has said she felt away from the technology and due to this

feeling, she has indicated that she lost her courage for AR experience.

5.9.4 Fourth question
The fourth question was “Do you think that there are any disadvantages / limitations
of AR?” and the given answers were as follows:
e Lack of technical knowledge aspect
o Four participants have stated that they were excited about AR
experience and they wanted to discover AR technology. However,
they did not know the basic technical information about the AR. They
have underlined that this was a big limitation for them.
e Psychological aspect
o Looking from psychological aspect, some participants have wondered
how the feelings of human beings would be affected. Furthermore,
one participant had worried about the virtual effect on our interest in
real life. Two participants have said that AR technology would limit
our imagination and prevent our curiosity. Moreover, one participant
has predicted that if the society is not ready for innovations in terms

of knowledge and culture, new projects would fail.
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e Physical hazards aspect
o One participant has emphasized that breaking out of the environment
in which the person was present might create dangerous consequences
like PokemonGo example.
e (lassroom management aspect
o Two participants have expressed their concerns about classroom
management. One of them has stated when they used AR in education,
they would be required to teach AR technology to the students. They
perceived this as an additional effort. Another participant has noted
that he had some thoughts about how they would manage the class
when some students could use AR successfully some other could not.
e Technological aspect
o Two participants have emphasized the difficulty of installing the
unknown programs, while another participant has indicated that
navigation and usage features in the application should be easy.
¢ Financial limitations aspect
o One participant has stressed about the financial issues, and two
participants have emphasized that their students could not want to

consume their internet package.

5.9.5 Fifth question

The fifth question was “What are your suggestions for the development of AR

technology?” and the given answers were as follows:
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e Suggestion for strategical positioning of AR

o One participant said: "Since AR is a developing technology, there is a
need for strategical positioning for AR. Nowadays, advertisement
sector uses more AR technology since it is attractive for society. I
think, it must be completely free, people should be able to easily
access and use AR technology to develop day by day."

e Suggestions for AR application

o Two participants have said that it would be nice if the application was
platform and device independent and they could use the application in
other areas of their life. For example, when people could use AR
inside Instagram or Facebook application, it could become a widely
known technology.

o Two participants have said: "I wish I could learn about the details of
the things that I confronted with while walking on the road with the
help of an AR application, such as clothes, shoes, a bag or a car's
brand. Or, I wish I could learn about the details of a dish in a
restaurant such as in what conditions it was cooked."

o One participant has said "If AR becomes easier to use, it may be a
form of learning that the human brain can more easily perceive."

o Two participants have said "It will be good if the downloaded data can
be saved in application’s memory. The navigation aspect should be
improved. When I open the application, AR should remember my last
step, and it should take me to that point because I do not want to start

from the beginning each time."
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o One participant has said: "If all AR used examples could be tagged by
trainers and these examples could bring together in a pool, all trainers
could access to a number of best practices."

e Suggestion for additional tool usage with AR

o Three participants have said: "I wish, I had a more personalized
experience with the help of some tools that help me feeling more
senses. For example, it would be great, if I felt the taste or texture of
the thing in AR experience."

o One participant has said: "In VR experience, I wanted to try a headset
providing me to hear voices closer like in the real environment."

e Suggestion for financial limitation

o Two participants have said: "Technological opportunities should be

developed. For instance, internet package is an important constraint,

flexibility should be provided in this regard."

5.9.6 Sixth question
The sixth question was “Do you think that you can use AR technology in your
trainings?” and the given answers were as follows:
e Recommendations for AR usage in behavioral development trainings from
three participants are as follows:
o "There may be some flashcards in Time Management training.
Participants can use the phone camera to read the flashcard and they

can reach detailed and animated information."
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o "For Successful Team training, Treasure Hunt game can be designed.
In the game board, some cues and learning tips can be discovered via
AR.”
o "Values and strengths topics can be embodied in Leadership Coaching
training."
Recommendation for AR usage in orientation projects from one participant is
as follows:
o "During the orientation process, there could be an AR example for a
new employee to learn about a person or processes of departments.”
Recommendations for AR usage in Textile Retail vocational trainings from
different participants are as follows:
o One participant has given a suggestion for Capacity Training: "AR
can be used to embody some abstract concepts like shelf and fixture."
o Two participants have given suggestions for Range Training: "AR can
be used to see the difference between a correctly combined store
image and the wrong one. At the same time, in Range Planning
training, participants can have the opportunity to observe consumers'
simulated behaviors. In addition, AR can be used to make some
instructions and procedures clearer in these processes."
o One participant has stated an idea for Fabric Training: "AR can be
used to understand the feel of fabrics in different textures."
o Another participant has stated an idea for Fit Training: "The stage of
wearing the product in rehearsal models can be animated in three

dimensions via AR."
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o One participant has given an idea for Fashion History Training: "AR
can provide for the participants to feel in a fashion show."

o Another participant has also stated that new beginners to stitching
techniques might experience a safe learning experience with this
method.

e Recommendations for AR usage in field trips and shop visits from two
participants were as follows:

o "AR can be used in shop visits and field trips. For example, in fabric
factories, there are various big machines. Investigating their working
principle or their special parts may be harmful to inexperienced
people. In these times, people can get the detailed information or
procedures of these machines without touching the real machine via
AR under safe conditions. Moreover, via AR supported store visits,
participants can experience the features of different countries,
cultures, weather, climate, and consumer behavior as well as time and

cost savings."

5.9.7 Seventh question
The last question was “Do you want to add any idea or suggestion? If so, what is
this?”” and the given answer was as follows:

e Only one participant has said that she wanted to know how AR supported

training content could be prepared at a basic level.
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CHAPTER 6

CONCLUSION

6.1 Summary of the study

In today's rapidly changing world, trainers are required to develop themselves for
using technology in their trainings because this is a requirement to reach the new
generation's needs. Trainers should follow new trends, use them in their trainings and
even provide support for their learners as they need (Prensky, 2001a, p.4; Bal &
Bicen, 2016; Plumanns et al., 2016; Selwyn, Nemorin, & Johnson, 2017). AR is one
of the novelties coming with technology. In recent years, studies have appeared about
the benefits of AR usage in education. However, there are still very few studies in the
literature on the use of AR in corporate trainings (Lee, 2012; Fonseca et al., 2014).
Increasing the use of AR in corporate trainings depends on the training of internal
trainers.

This study is carried out to investigate the awareness and attitudes of internal
trainers about AR usage in education. Based on the given purpose, a training process
was planned and applied with 61 participants from a corporate retail company in
Turkey. Firstly, training materials and data collection tools were prepared. Then,
trainings were announced to possible participants. After that, totally 61 participants
came into the trainings. At the beginning of each training, an online awareness
survey was applied to all participants. Then, trainings were given to increase the
knowledge level of the participants. At the end of the trainings, an online evaluation
survey was applied to all participants. Lastly, interviews were made with some of the
voluntary participants which were only 10 people. Theoretical model is proposed

based on Technology Acceptance Model.
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The aim of the awareness survey was to examine some descriptive data and
the prior knowledge about AR before the training. Awareness survey included 4
parts: demographic, technology usage, educational technology usage and knowledge
level. Some questions were adopted from the literature while some others were
generated by the researcher.

The training was planned as nearly 105 minutes and included some crucial
information about AR technology which were compiled from the literature:
technological change, definitions of AR and VR, AR and VR experience, AR history,
AR types, AR usage areas, AR usage examples in training, AR benefits in training
and AR development platforms.

The evaluation survey was conducted for evaluating the change of the
participants' knowledge level about AR after the training and for understanding their
tendency to use AR in their trainings. Evaluation survey included 6 parts: knowledge
level, usability, AR features/advantages, AR attitude, intention to use, and AR view.
Most of the questions were adopted from the literature while some others were
generated by the researcher.

In line with thesis purpose, for testing hypotheses, the data coming from
awareness survey and evaluation survey were used. Open ended questions and
interview notes are also included in the study as follows:

e Hypothesis 1 which is “There will be an increase in the level of knowledge
after classroom practice.” was tested by paired samples t-test for comparing
the knowledge level of participants before and after the training session. The
results showed that there is a significant increase in the level of knowledge

after classroom practice and Hypothesis 1 is significantly supported.
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Hypothesis 2 which is “AR features have a positive effect on AR
advantages.” was tested by simple linear regression analysis to investigate the
relationship between AR features and AR advantages. The results showed that
AR features explains 68.8% of the variation in AR advantages and hypothesis
2 is significantly supported.

Hypothesis 3 which is “AR advantages, material/content usability and
application usability have a positive effect on AR attitude.” was tested by
multiple regression analysis. The results showed that AR advantages explains
69.3% of the variation in AR attitude while material/content usability
explains 14.7% of the variation in AR attitude. According to the results, AR
advantages has a strong positive effect on AR attitude, material/content
usability has also an effect on AR attitude whereas application usability has
no effect on AR Attitude. Another result is that AR advantages has higher
effect than material/content usability on AR attitude. To sum up, hypothesis 3
is supported.

Hypothesis 4 which 1s “AR advantages and AR attitude have a positive effect
on AR usage intention” was tested by multiple regression analysis. The
results showed that AR advantages explains 39.7% of the variation in AR
usage intention while AR attitude explains 51.2% of the variation in AR
usage intention. According to these results, AR advantages and AR attitude
have a strong positive effect on AR usage intention. Another result is that AR
attitude has higher effect than AR advantages on AR usage intention and

hypothesis 4 is supported.
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Hypothesis 5 which is “There is a significant difference on AR Usage
Intention between the education levels.” was tested by ANOVA and results
showed that while all groups have high intention to use AR, there is not a
significant difference between the education levels with respect to AR usage
intention. In conclusion, hypothesis 5 is not supported.

Hypothesis 6 which is “There is a significant difference on AR Usage
Intention between the positions.” was tested by independent samples t-test.
The results showed that while training department workers have a slightly
higher intention use AR than internal trainers, there is not a significant
difference on AR Usage Intention between training department workers and
internal trainers. In conclusion, hypothesis 6 is not supported.

Hypothesis 7 which is “There is an important difference on AR Usage
Intention between males and females.” was tested by independent samples t-
test. The results showed that males have a slightly higher intention use AR
than females and there is a significant difference on AR Usage Intention
between males and females. In conclusion, hypothesis 7 is supported in 10%
alpha level.

Hypothesis 8 which is “There is an important difference on AR Usage
Intention between the age groups.” was tested by independent samples t-test.
The results showed that both groups have very high intention to use AR but
there is not a significant difference on AR Usage Intention between age

groups. In conclusion, hypothesis 8 is not supported.
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At the end of the evaluation survey, participants were asked four open-ended
questions for learning their specific ideas about AR. According to the given answers,
AR has been described with some interesting and surprising words: dream, science
fiction movie, ghost, magic wand, a window to a secret garden, time machine,
aquarium, snow globe, flexible colorful rope, world tour and brain.

These words could also show that participants have been highly impressed with AR
experience, AR could facilitate learning and it could make the trainings more
enjoyable. Participants have concluded that they did not face any problems during
AR experience.

The intention of the interview was to collect shining ideas and specific views
of participants about AR usage in education. Interviews including six questions were
completed with participation of 10 people. The given responses related with AR
features, advantages and limitations were consistent with prior studies.

AR features could be summarized as follows: feeling like in the same
environment, audio and visual support, interaction with situations/concepts/people
that were inaccessible under normal conditions, feeling like having superpowers,
having fun, providing creativity.

The advantages of AR usage in education were as follows: satisfying the
expectations of the new generation, visualizing abstract concepts, facilitating the
learning process, updating information more easily, providing safer experience for

risky applications, contributing to cost and time-saving.

123



Possible limitations for AR usage in education were as follows: trainers
limited technical knowledge, issues related with classroom management,
psychological effects of mixed reality technologies for participants, technological
limitations and financial limitations. If financial costs to use AR are decreased by the
related authorities and AR platforms are developed in terms of easy usage and fast
access, it could be possible to overcome all these limitations and AR could be used in
many different trainings such as behavioral development trainings, orientation
trainings, Textile Retail vocational trainings, and field trips or shop visits.

To sum up, with the help of nearly two-hours training session on AR, almost
all participants liked the whole AR experience and found it beneficial, funny,
engaging, interacting, creative and motivating for educational use. Participants also
have given answers showing that they perceived AR as a promising technology in
digitalized age and they have intended to use AR in their trainings. Another finding
of this study supporting the literature is that using AR in field trips and shop visits
can provide people the experience of risky applications in safer conditions, and this
can also contribute to cost and time-saving (Sommerauer & Muller, 2014). The other
important finding which is similar to a prior study is that some participants want to
know how AR supported training content can be prepared at a basic level (Santos et
al., 2015). In conclusion, AR have attracted internal trainers to use AR in their
trainings. As Lee (2012, p. 215) expressed “The future of AR looks bright.” and the

future of AR usage in corporate trainings also looks bright.
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6.2 Limitations and future suggestions

As Wojciechowski and Cellary (2013) mentioned AR technologies provide many
advantages for training environments, AR could overwhelm the restrictions of
traditional learning environment, and thus creating development opportunity for
internal trainers about AR usage in education is a crucial need. This study suggests a
way to reach that purpose. However, since this is a case study which is applied in a
highly dynamic textile retail organization, there are some limitations that can be seen
as recommendations for further research:

e Since this case study was applied in a textile retail organization, the results
were completely affected from the company and its sector dynamics. In
further studies, if this case study is applied in different companies from
different sectors like health, manufacturing or automotive, the results might
be generalized.

e Participation to the trainings was voluntary. For this reason, people who are
interested in technology and AR have participated. If it is obligatory in a
further study, different opinions might arise.

e Control group was not planned due to institutional dynamics. As a result, it
was not possible to examine the changing approaches by giving reading
material about the AR to a control group instead of a training session. If a
control group is planned in a further research, the effect of training session on
AR usage intention might be observed.

e All internal trainers were also subject matter experts and most of them
frequently traveled for work. As a result, scheduling sessions for all internal

trainers, more than 100 people, to participate was not possible.
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Due to this reason, although the maximum participation number was reached,
sample size was limited and totally 61 people participated to study. For
further studies, it can be recommended to increase the sample size with
different research design and settings.

The questionnaire items were mostly based on the literature. Within the
scope, specified features and advantages of AR were examined. In further
studies, the different advantages and features of the AR can be examined by
adding new items to data collection tools. As an example, according to results
of this study, application usability has no effect on AR Attitude. It can be
recommended to add new items to the related part of questionnaire and
investigate the relationship in different company and sectors.

While conducting this study, some important points that could be accepted as

further recommendations have been observed. To consider in further research, these

observations were as follows:

The educational technology team at the institution was competent to prepare
the AR material. For this reason, the institution expected internal trainers
mainly to develop ideas about where to use AR rather than to develop AR
materials. So, this study did not cover to teach trainers how AR material can
be developed. However, internal trainers had a strong willingness to develop
AR material. In further studies, the scope could be broader to cover both the
development of AR material and the usage of these AR materials in
classrooms by the internal trainers. The more specified recommendation

includes a series of training sessions with internal trainers as follows:
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o The first session can be for sharing knowledge about AR like in this
study.
o The second session can be for developing an AR application or
content which will be used in a specified training.
o In the next step, trainers can use AR application in a specified
training.
o After that, in the third session trainers can share their actual
experiences with their classmates.
One of the most contributing results of this study is the usage examples
suggested by internal trainers. However, the scope of this study did not
include to follow whether these ideas could be applied or not. In subsequent
studies, the scope can be expanded to observe whether the internal trainers
could implement the ideas they have proposed.
o If they could implement; which results will be obtained from the
learner, trainer and learning aspects could be important outputs.
o Ifthey could not implement, which obstacles they faced with while
applying AR in their trainings could be a significant consequence.
In the interviews, participants have proposed important suggestions on the
development of AR platforms to provide easier and more common usage by
the society. This can be an important implication for further research.
In the interview, from given answers, especially the ones related with
cardboard are mainly focused on the psychological side of mixed reality
technologies and this can be another important implication for further

research.
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APPENDIX A

TRAINING MATERIALS

EGiTIMDE TEKNOLOJi TRENDLERi SEMINERLERi BASLIYOR!

2017 yilinda Dijital Déntistim yolunda 6nemli adimlar atacagiz.
«Egitimde Teknoloji Trendleri» konulu seminerler dizisi bu amaca hizmet eden
onemli calismalardan birisi olacak. Belli zaman araliklari ile strpriz konu bagliklari
altinda devam edecek bu galisma sayesinde edineceginiz bilgiler ile farkindaliginiz
artacak, ufkunuz agilacak ve galismalariniza deger katacaksiniz.
«Artirilmis Gergeklik» konulu ilk seminere katilimizi 6nemsiyor,
keyifli bir zaman gegirmenizi diliyoruz...

Not: Kayit olabileceginiz seans bilgilerini e-postanin alt béliimiinde gorebilirsiniz.

Fig. A1 Announcement picture of training groups (iStock, 2016)

GERCEKLIK

Egitimde Teknoloji
Kullanimi Seminerleri
NiLAY GONER

ARTIRILMIS ‘
|
|

Fig. A2 Training presentation pictures (Introduction part) (iStock, 2016)

128



Anket

Dolduruyoruz...

https:/ifr.surveymonkey.com/r/nilay1

Fig. A3 Training presentation pictures (Filling the awareness survey) (iStock, 2016)

Glindem

o Bilgi/Farkindalik Anketi

Teknolojideki Degisim ve Déniisim

AR Nedir? VR Nedir?
) AR Hikayesi, Teknolojisi, Kullamim Alanlan

Egitimde AR Kullamimi ve Faydalan
Egitimlerimde Nasil Kullanabilirim? ‘

© Tutum/Geras Anketi

Fig. A4 Training presentation pictures (The agenda) (iStock, 2016)

Teknolojideki Degisim ve Déniisiim

Fig. A5 Training presentation pictures (The rapid change of technology)

2017 - Teknoloji Trendleri

¥)))]

Mobil nmm

Fig. A6 Training presentation pictures (2017 technology trends - 1) (iStock, 2016)
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2017 - Teknoloji Trendleri

Fig. A7 Training presentation pictures (2017 technology trends - 2) (iStock, 2016)

2017 - Teknoloji Trendleri

Fig. A8 Training presentation pictures (2017 technology trends - 3) (iStock, 2016)

Gelecek Teknoloji Trendleri

Akilli Cam 0 Sanal Gergeklik

Romlaﬁ NN Akilli Ev Sistemleri

Fig. A9 Training presentation pictures (Future technology trends)

Artirilmis

Gergeklik

Augmented
Reality

Fig. A10 Training presentation pictures (AR part) (iStock, 2016)
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Sanal
wgercekte yeri
olmayip zihinde
tasarlanan, mevhum,
farazive tahmini»

Gergek
«bilingten
bagimsiz olarak
var olan»

Fig. A11 Training presentation pictures (Real vs. virtual) (iStock, 2016)

AR Nedir?

Artirilmis Gergeklik - Augmented Reality !r- ﬁ { [ ) -

Gergek diunya lle bilgisayar tarafindan
uretilen ses, video, grafik, GPS konum -
bilgisi gibi verilerin egzamanl birlegimini

kapsayanbir caligma alanidir.

Fig. A12 Training presentation pictures (AR definition) (iStock, 2016)

L=t N
VR Nedir? £ N

Sanal Ger¢eklik - Virtual Reality i g» y
Bilgisayarlar tarafindan taklit edilerek ‘e—z’ - - '.q

olusturulan ortamlardir.
v
¥

Sanal gercekligin amaci, gergek &
vt
dunyanin modellendigi (¢ boyutiu ve i\

etkilesimli sanal ortamlar
olugturmaktir. \ y
— ’\
2 s

Fig. A13 Training presentation pictures (VR definition) (iStock, 2016)

SOMETHING

/

2 P, %

AR Deneyimi sz

Fig. A14 Training presentation pictures (AR experience) (iStock, 2016)
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VR Video Deneyimi | «czn

Fig. A15 Training presentation pictures (VR experience) (iStock, 2016)

AR Gegmisi
= 1990 2010
1960 1980 :

2000

Fig. A16 Training presentation pictures (AR history) (iStock, 2016)

AR Teknolojisi

Temel farkllik, gercek ve sanal diinyanin
biitiinlesmesiyle olusan sahnenin gériildGga yerdir.

“T"“ﬁ(:o‘ ‘;Lglg ' . q

E Lk

Optik Temelli il Video

Fig. A17 Training presentation pictures (AR types) (iStock, 2016)

Kullanim Alanlar

Ginmiizde bu teknoloji,

mithendislik, ticaret,

eflence, sanat, mimari,

Fig. A18 Training presentation pictures (AR usage areas - 1) (iStock, 2016)

Kullanim Alanlan

Fig. A19 Training presentation pictures (AR usage areas - 2) (iStock, 2016)
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Fig. A20 Training presentation pictures (AR usage in education - 1) (iStock, 2016)

AR ile ilk Egitim Uygulamalar

:ZLHEEI;VE @

+ Boeing firmasinda ig¢ilerin * BMW firmasi Servis elemanlarina
egitimine yardimea olmak igin gelen araglann bakim iglemleri
1992 yilinda kullanilmigtir. sirasinda izlenecek adimlan sanal

etkilesimler ve gozlik arachiyla
gerqeklestirerek kullanmistir,

Fig. A21 Training presentation pictures (AR usage in education - 2)

Egitimde AR Uygulama Ornekleri

. .
. ki boyuthu kitaplara Ggine bir boyut
- L] kazandirma
e ® L] @ Biligsel ve psikomator bakim/onanm
*%e e gorevlen hakkinda egitim verme
--':._ * Ugak bakim iglemier

« Lazer ezl tarmini

® Fizik, kimyz, biycloji gibi alanlzrda
kavramlann deneylerin
gergeklestirilimesi

+ Kalp crgaminn 3 hoyutlu gésteridigi
wideo dmegl

Fig. A22 Training presentation pictures (AR usage in education - 3)

Egitimde AR Uygulama Ornekleri

- Mizelerde claylan canlandirma

@ Matematik ve geometri dersinde uzamsal
fligkileri gérsellestirme

.
y
%,

® Cogratya egitiminde kavramlan
girsellestirme

g Saghk egitimi alamnda mildahaleleri

Eosterme

Fig. A23 Training presentation pictures (AR usage in education - 4)
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Egitimde AR Uygulama Ornekleri

L
. Askeri persenel egitiminde otantik
- . garevler arach@yla deneyim
. o . kazandimma
e®y = I R
. Ogretmen egitiminde sinif yanetimi
."&:’. deneyimi kazanma

@ Mihendislik egitiminde araglar ve
malzemeler hakkinda bilgifbeceri
kazandirma

Fig. A24 Training presentation pictures (AR usage in education - 5)

Ornek Durum

4
Kalbin calisma prensibini anlamakta oY ¥
RmeR AR anato Y
zorlanan bir grendiigin... |

Egitmen, kalp organinin 3 boyutiu /l LY
gosterildigi bir AR uygulamas: 7

kullandiginda, 6grencilerde nasil
bir degisim gdzlemlenebilir?

Fig. A25 Training presentation pictures (AR usage in education - 6) (iStock, 2016)

AR’In Egitimde Faydalan

OGRENMEYE BECERI GORSELLESTIRME
ETKIsi KAZANDIRMA cocl

Fig. A26 Training presentation pictures (AR usage in education - 1)

Anket

Dolduruyoruz...

https:/itr.surveymonkey.com/r/nilayguner2

Fig. A27 Training presentation pictures (Filling the evaluation survey) (iStock,
2016)
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EGITiM TEKNOLOJILERI
TRENDLERi SEMINERI

ARTIRILMIS GERCEKLIK GORSELLERI

Fig. A28 Sample screenshots from AR experience handouts (1)

UYGULAMA YONERGES]

0@
GORSEL
CAMLANSIN

BUPPAR  GORsEU
INDiR oxuT

Fig. A29 Sample screenshots from AR experience handouts (2)

Fig. A31 Sample screenshots from AR experience handouts (4)
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EGITIMLERIMDE NASIL
KULLANABILiRIM?

Alctivite Adi: Sinidi bir dednediniz clzaoydi...

Yénlendirmeler:

1. Kendi efitiminizde anlatmaktia/
anlagilmazinda glglik gektiginiz konulan
dOs0n0n.

. Bu konu igin;
.1 Slscyrdh
..t gOeseydi
... deneseydi, gok faydal olurdu.
dedifiniz neler var?
3. Bu fikdrler Ozerinden d030ndn.
4. Grup ya da kireyzel galigma clakilir.

-
e

j

A
-

\

Fig. A34 Sample screenshots from brainstorming handouts (1)
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Sihirli bir degnegim olsaydi...

Egitim Ad:

Konu Adi:

Adi Soyadi Adi Soyadi

Fig. A35 Sample screenshots from brainstorming handouts (2)

Fig. A36 Photos taken during trainings while giving information (1)

Fig. A37 Photos taken during trainings while giving information (2)
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Fig. A39 Photos taken during trainings while experiencing AR (2)
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Fig. A40 Photos taken during trainings while experiencing AR (3)

Fig. A41 Photos taken during trainings while experiencing AR (4)
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Fig. A42 Photos taken during trainings while experiencing cardboard (1)

Fig. A43 Photos taken during trainings while experiencing cardboard (2)

Fig. A44 Photos taken during trainings while experiencing cardboard (3)
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Fig. A45 Photos taken during trainings while experiencing cardboard (4)
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APPENDIX B

AWARENESS SURVEY (ENGLISH)

Dear Colleagues,

The purpose of this questionnaire is to identify the awareness of the Internal
Trainers and Educational Specialists about Augmented Reality.

Within the scope of the Graduate Thesis of Management Information
Systems Department of Bogazic¢i University; it is of great importance that
you respond sincerely to the questions presented to you, in terms of
scientific validity and reliability of the research. Please be sure that privacy
of all your answers will be protected.

Thank you for your participation.

Nilay GUNER

snilayerim@gmail.com

PART 1: DEMOGRAPHIC INFORMATION

1. Name Surname

*2. Gender

o Female
o Male

*3. Age

18-25
26-32
33-42
43 and more

o O O O
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*4, Education Level

High School

Undergraduate (2 years degree)
Undergraduate (4 years degree)
Graduate

Doctorate

Other (Please describe)

O O O O O O

*5. Position

Educational Specialist
Assistant Educational Specialist
Internal Trainer

Other (Please describe)

O O O O

PART 2: TECHNOLOGY USAGE

*6. Which devices do you use?

Laptop

Desktop

Tablet

Smart Phone

Other (Please describe)

*7. Do you access to internet by which device mostly?

O O0O-dono

I have no access.
Laptop

Desktop

Tablet

Smart Phone

Other (Please describe)

O O O O O O

*8. How many hours a day do you use the internet?

I have no use.
Less than 1 hour
1-3 hour

4-6 hour

7-9 hour

10 hour and more

O O O O O O
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*9. Choose the frequency of activities you are doing with internet.

Several
times a
month

Several
times a
week

Several | 1-5 More
timesa | hours | than

day

per 5
day hours
a day

don’t
use

I do research.

I check my e-mails.

I follow news.

I update my blog.

I follow e-government
procedures.

I visit social networking
sites. (Facebook, twitter, etc.)

I do chat.

I do online shopping.

I listen / I watch music,
video, etc.

I download file.

[ play game.

*10. Choose the frequency of virtual environments usage.

Several
times a
month

Several
times a
week

Several
times a
day

1-5 More
hours than 5
perday | hoursa
day

I don’t
use

Facebook

Twitter

Instagram

Pinterest

WhatsApp

E-mail

YouTube

Blogs/Wiki’s

Game sites
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PART 3: ATTITUDE TOWARDS TECHNOLOGY USAGE IN EDUCATION

*11. Choose your views on the use of Technology in Education.

Strongly | Disagree | Not | Agree | Strongly
Disagree Sure Agree

I find the technology usage in
education to be beneficial.

I am not open to development about the
innovations in Education Technologies.

I am eager to learn about Trends in
Education Technologies.

I am curious to apply innovations in
Education Technologies.

I find the use of technology in
education to be insignificant.

I have enough knowledge about the
Augmented Reality.

I would like to learn new information
about Augmented Reality.

I would like to make practices for
Augmented Reality.

PART 4: KNOWLEDGE QUESTIONS

*12. Which of the following is not among the strategic technology trends of 2017
announced by Gartner, a consulting firm that conducts independent research in the
field of technology?

Wearable Technology

Social Media Profiles (correct option)
Internet of Things

3D Printers

Augmented Reality

0O O O O O

*13. Which of the following could be the concept of Augmented Reality in English?

Augmented Reality (correct option)
Architectural Reality

Augmented Virtuality

Virtual Reality

Virtual Continuum

O O O O O
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*14. Which of the following is not an Augmented Reality feature?

O O O O O

Contains virtual objects added to the real environment.

It allows to see real environment and virtual objects simultaneously.

It offers a 3D view.

Google Glass is one of the known examples.

There are some examples where the real environment is not used. (correct
option)

*15. Which of the following is not the benefit provided by the use of Augmented

Reality in education?

O O O O

Attracting the attention of the learner and increasing the motivation of them
Developing critical thinking and problem solving skills

Reducing costs in a significant manner (correct option)

Ensuring that subjects and concepts that contain danger are learned in a trust
environment

Visualizing topics to make them easier to understand

*16. Which of the following is one of the platforms on which Augmented Reality

material can be developed?

O O O O O

PowerPoint

Aurasma (correct option)
Pinterest

Go Animate

Prezi
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APPENDIX C

AWARENESS SURVEY (TURKISH)

Degerli Calisma Arkadaslarim,

Bu anketin amac1, Egitim departmani ¢alisanlariin ve I¢ Egitmenlerin
Artirtllmis Gergeklik konusunda farkindaliklarini tespit etmektir.

Bogazi¢i Universitesi Yonetim Bilisim Sistemleri Boliimii Yiiksek Lisans Tezi
kapsaminda yaptigim ¢aligmada; sizlere sunulan sorulara igtenlikle yanit
vermeniz, aragtirmanin bilimsel gegerliligi ve giivenilirligi a¢isindan biiytik
onem tagimaktadir. Tiim yanitlarinizin gizliligi korunacaktir.

Zaman ayirarak calismama katildiginiz igin tesekkiir ederim.

Nilay GUNER

snilayerim@gmail.com

1. BOLUM: DEMOGRAFIK BIiLGIiLER

1. Adimiz Soyadiniz

*2. Cinsiyetiniz

o Kadin
o Erkek

*3. Yas Grubunuz

18-25
26-32
33-42
43 ve lizeri

0O O O O
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*4. Egitim Durumunuz

O O O O O

On Lisans

Lisans

Yiiksek Lisans
Doktora

Other (Please decribe)

*5. Unvaniniz

O O O O

Egitim Uzman

Egitim Uzman Yardimcisi
I¢ Egitmen

Other (Please decribe)

2. BOLUM: TEKNOLOJI KULLANIM DURUMU

*6. Hangi cihazlar1 kullantyorsunuz?

(0 Oy O O O B O

Diziistii bilgisayar (Notebook, netbook gibi)
Masalistii bilgisayar

Tablet

Akilli Telefon

Other (Please decribe)

*#7. Internet’e en gok hangi cihaz iizerinden erisiyorsunuz?

O O O O O O

Erisimim yok

Diziistii bilgisayar (Notebook, netbook gibi)
Masaiistii bilgisayar

Tablet

Akilli Telefon

Other (Please decribe)

*8. Giinde kag saat internet kullantyorsunuz?

O O O O O O

Hig¢ kullanmiyorum
1 saatten az

1-3 saat

4-6 saat

7-9 saat

10 saat ve lizeri
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*9. Internet kullanma amacinizi ve ne siklikta kullandigimizi belirtin.

Ayda | Haftada | Giinde Giinde Giinde Kullanmiyorum
birka¢ | birkag birkag kez | 1-5saat | 5+ saat
kez kez

Aragtirma
yaparim.

E-postalarimi
kontrol ederim.

Giincel
olaylari/durumlar1
takip ederim.

Kisisel web
sayfami/blogumu
diizenlerim.

E-devlet
islemlerini
yaparim/takip
ederim.

Sosyal paylasgim
sitelerini ziyaret
ederim.
(facebook,
twitter, vb.)

Sohbet ederim.

Aligveris
yaparim.

Miizik, video, vb.
dinlerim/izlerim.

Dosya indiririm.

Oyun oynarim.
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*10. Kullandiginiz sanal ortamlar1 ve kullanma sikliinizi isaretleyin.

Ayda
birkag
kez

Haftada
birkag
kez

Giinde
birkag
kez

Giinde
1-5
saat

Giinde
5+
saat

Kullanmiyorum

Facebook

Twitter

Instagram

Pinterest

Whatsapp

E-posta

Youtube

Blog/Wiki/Sozliik

Oyun siteleri

3. BOLUM: EGITIMDE TEKNOLOJi KULLANIMINA YONELIK

YAKLASIM

*11. Egitimde Teknoloji kullanim1 konusunda goriislerinizi belirtiniz.

Kesinlikle

Katilmiyorum

Katilmiyorum | Emin
Degilim

Katiliyorum

Kesinlikle
Katilryorum

Teknolojinin egitimde
kullanilmasini faydali bulurum.

Egitim Teknolojilerindeki
yenilikler ile ilgili gelismeye
acigim.

Egitim Teknolojileri trendleri
hakkinda 6grenmeye
istekliyim.

Egitim Teknolojileri
yeniliklerini uygulamaya
merakliyim.

Egitimde Teknoloji kullanimini
onemsiz buluyorum.

Artirilmis Gergeklik teknolojisi
konusunda yeterli bilgiye
sahibim.

Artirilmis Gergeklik teknolojisi
ile 1lgili yeni bilgiler 6grenmek
isterim.

Artirilmis Gergeklik teknolojisi
ile ilgili uygulamalar yapmak
isterim.
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4. BOLUM: BiLGi SORULARI

*12. Asagidakilerden hangisi Teknoloji alaninda bagimsiz aragtirmalar yapan

danismanlik sirketi Gartner tarafindan aciklanan 2017 yilinin stratejik teknoloji

trendleri arasinda bulunmamaktadir?

O O O O O

Giyilebilir Teknoloji

Sosyal Medya Profilleri (dogru cevap)
Nesnelerin Interneti

3D Yazicilar

Artirilmis Gergeklik

*13. Asagidakilerden hangisi Artirilmis Gergeklik kavraminin Ingilizce karsiligi

olabilir?

O O O O O

Augmented Reality (dogru cevap)
Architecturel Reality

Augmented Virtuality

Virtual Reality

Virtual Continuum

*14. Asagidakilerden hangisi Artirllmig Gergeklik 6zelligi degildir?

0O O O O O

Gergek cevreye eklenmis sanal objeleri igerir.

Gergek ¢evreyi ve sanal objeleri es zamanli olarak gérme imkani verir.
3 boyutlu goriinlim sunar.

Google Glass bilinen 6rneklerden biridir.

Gergek ortamin kullanilmadigi 6rnekler mevcuttur. (dogru cevap)

*15. Asagidakilerden hangisi Artirilmis Gergekligin egitimde kullaniminin sagladigi

faydalardan degildir?

O O O O O

Ogrencinin dikkatini gekme ve dgrencinin motivasyonunu artirma

Elestirel diisiinme ve problem ¢6zme becerilerini gelistirme

Maliyetleri 6nemli 6l¢iide azaltma (dogru cevap)

Tehlike igeren konu ve kavramlarin gliven ortaminda 6grenilmesini saglama
Konular gorsellestirerek daha kolay anlagilmasini saglama

*16. Asagidakilerden hangisi Artirilmis Gergeklik materyali gelistirilebilen

platformlardan biridir?

0O O O O O

Powerpoint

Aurasma (dogru cevap)
Pinterest

GoAnimate

Prez
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APPENDIX D

EVALUATION SURVEY (ENGLISH)

Dear Colleagues,

The purpose of this questionnaire is to see the increase in awareness of the Internal
Trainers and Educational Specialists about Augmented Reality and to learn their
views on the subject.

Within the scope of the Graduate Thesis of Management Information Systems
Department of Bogazi¢i University; it is of great importance that you respond
sincerely to the questions presented to you, in terms of scientific validity and
reliability of the research. Please be sure that privacy of all your answers will be
protected.

Thank you for your participation.

Nilay GUNER

snilayerim@gmail.com

*1. Name Surname

PART 1: KNOWLEDGE QUESTIONS
In order to see the contribution of the training session, it is very valuable to answer

the questions in the first questionnaire.
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*2. Which of the following is not among the strategic technology trends of 2017

announced by Gartner, a consulting firm that conducts independent research in the

field of technology?

O O O O O

Wearable Technology

Social Media Profiles (correct option)
Internet of Things

3D Printers

Augmented Reality

*3. Which of the following could be the concept of Augmented Reality in English?

O O O O O

Augmented Reality (correct option)
Architecturel Reality

Augmented Virtuality

Virtual Reality

Virtual Continuum

*4. Which of the following is not an Augmented Reality feature?

O O O O O

Contains virtual objects added to the real environment.

It allows to see real environment and virtual objects simultaneously.

It offers a 3D view.

Google Glass is one of the known examples.

There are some examples where the real environment is not used. (correct
option)

*5. Which of the following is not the benefit provided by the use of Augmented

Reality in education?

o O O O

Attracting the attention of the learner and increasing the motivation of them
Developing critical thinking and problem solving skills

Reducing costs in a significant manner (correct option)

Ensuring that subjects and concepts that contain danger are learned in a trust
environment

Visualizing topics to make them easier to understand
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*6. Which of the following is one of the platforms on which Augmented Reality
material can be developed?

Powerpoint

Aurasma (correct option)
Pinterest

Go Animate

Prezi

O O O O O

PART 2: USABILITY ITEMS

*7. Evaluate the expressions about the materials and content used.

Strongly | Disagree | Not Agree | Strongly
Disagree Sure Agree

The materials used made it easier to
understand.

The structure of the
sessions/exercises made it easy to
understand.

I could easily get the idea through the
application I made.

The information provided was
satisfactory.

Time was used effectively.

*8. Evaluate the expressions about Augmented Reality and Virtual Reality
applications.

Strongly | Disagree |Not Agree | Strongly
Disagree Sure Agree

I used the Augmented Reality (AR)
application with ease.

I did not have a technical problem
when using AR.

I was pleased with the AR experience.

I could easily use the Virtual Reality
cardboard.

I did not have a technical problem
during the Virtual Reality experience.

I liked the Virtual Reality experience.
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PART 3: AUGMENTED REALITY FEATURES/ADVANTAGES

*9. Evaluate the items about the features of the Augmented Reality.

Strongly Disagree Not Agree Strongly
Disagree Sure Agree

3D animations made me feel
close to real life.

3D animations provided me to
show more interest to the
subject.

I feel impressed from the
usage of 3D animations.

I would like to share my AR
learning experience with my
environment.

Learning with AR can
enhance teacher—learner
interaction.

Learning with AR can
enhance learner—learner
interaction.

AR moved my imagination
into action.

AR encouraged me to think
creatively.

*10. Evaluate the items about the advantages of Augmented Reality.

Strongly Disagree Not Agree Strongly
Disagree Sure Agree

AR made learning content
fun.

AR examples increased my
learning desire.

AR made me motivated to
learn new information.

I can find solutions to the
problems that I encounter in
learning environments with
AR technology.

AR showed me that [ could
find solutions in different
ways.

AR have contributed my
problem solving skills.

When I encountered the
problem, I was able to ask
questions to trainer easily.

155



AR provided me the
opportunity to interact with
the participants.

AR provided me the
experience that [ want to
share.

PART 4: ARATTITUDE

*11. Evaluate the items about the attitude towards Augmented Reality.

Strongly Disagree Not Agree Strongly
Disagree Sure Agree

Using AR in a learning
environment is an
impressive idea.

AR contributes to increase
knowledge in education.

AR is a learning tool that
will make a difference in
education.

PART S: INTENTION TO USE AR IN EDUCATION

*12. Evaluate the items about using AR in the field of education.

Strongly Disagree Not Agree Strongly
Disagree Sure Agree

I think that the use of AR in
education provides
advantage.

I would like to know more
about AR.

[ would like to get more
experience about AR.

I would like to see AR
technology in every training
I participate.

I want to use AR
applications in my trainings.
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PART 6: AR VIEW QUESTIONS

13. If I needed to write 3 words about Augmented Reality ...

14. If I would like to see AR as something ...

15. I'like this experience because ...

16. I am tough during this experience because ...
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APPENDIX E

EVALUATION SURVEY (TURKISH)

Degerli Calisma Arkadaslarim,

Bu anketin amac1, Egitim departmani ¢alisanlarinin ve I¢ Egitmenlerin
Artirilmis Gergeklik konusunda farkindaliklarindaki artis1 gormek ve konu ile
ilgili goriislerini 6grenmektir.

Bogazi¢i Universitesi Ynetim Bilisim Sistemleri Béliimii Yiiksek Lisans Tezi
kapsaminda yaptigim ¢aligmada; sizlere sunulan sorulara i¢tenlikle yanit
vermeniz, arastirmanin bilimsel gegerliligi ve giivenilirligi agisindan biiyiik
Oonem tagimaktadir. Tiim yanitlarinizin gizliligi korunacaktir.

Zaman ayrarak calismama katildiginiz i¢in tesekkiir ederim.

Nilay GUNER

snilayerim@gmail.com

*1. Adinmiz Soyadiniz

1. BOLUM: BiLGi SORULARI

Bilgilendirme seansinin katkisini gérebilmek i¢in ilk ankette yer alan bilgi sorularini
yanitlamaniz ¢ok kiymetlidir.

*2. Asagidakilerden hangisi 2017 yilinin stratejik teknoloji trendleri arasinda
bulunmamaktadir?

Giyilebilir Teknoloji

Sosyal Medya Profilleri (dogru cevap)

Nesnelerin Interneti

3D Yazicilar
Artirilmis Gergeklik

o O O O O
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*3. Asagidakilerden hangisi Artirilmis Gergeklik kavraminin Ingilizce karsilig

olabilir?

O O O O O

Augmented Reality (dogru cevap)
Architecturel Reality

Augmented Virtuality

Virtual Reality

Virtual Continuum

*4. Asagidakilerden hangisi Artirilmis Gergeklik 6zelligi degildir?

O O O O O

Gergek ¢evreye eklenmis sanal objeleri igerir.

Gergek ¢evreyi ve sanal objeleri es zamanli olarak gérme imkani verir.
3 boyutlu gériiniim sunar.

Google Glass bilinen 6rneklerden biridir.

Gergek ortamin kullanilmadigi 6rnekler mevcuttur. (dogru cevap)

*5. Asagidakilerden hangisi Artiritlmis Gergekligin egitimde kullaniminin sagladigi

faydalardan degildir?

O O O O O

Ogrencinin dikkatini gekme ve dgrencinin motivasyonunu artirma

Elestirel diistinme ve problem ¢6zme becerilerini geligtirme

Maliyetleri 6nemli 6l¢iide azaltma (dogru cevap)

Tehlike igeren konu ve kavramlarin gliven ortaminda 6grenilmesini saglama
Konular1 gorsellestirerek daha kolay anlasilmasini saglama

*6. Asagidakilerden hangisi Artirilmis Gergeklik materyali gelistirilebilen

platformlardan biridir?

O O O O O

Powerpoint

Aurasma (dogru cevap)
Pinterest

GoAnimate

Prezi
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2. BOLUM: KULLANILABILIRLIiK SORULARI

*7. Kullanilan materyaller ve icerik ile ilgili verilen ifadeleri degerlendirin.

Kesinlikle
Katilmiyorum

Katilmiyorum

Emin
Degilim

Katiliyorum

Kesinlikle
Katiliyorum

Kullanilan
materyaller konuyu
anlamami
kolaylastirdi.

Icerigin akist
konuyu kolaylikla
anlamami sagladi.

Yaptigim
uygulama
sayesinde
kolaylikla fikir
yiiriitebildim

Verilen bilgiler
tatmin edici
diizeydeydi.

Zaman etkin
kullanildi.

degerlendirin.

*8. Artirllmis Gergeklik ve Sanal Gergeklik uygulamalar ile ilgili verilen ifadeleri

Kesinlikle
Katilmiyorum

Katilmiyorum

Emin
Degilim

Katiliyorum

Kesinlikle
Katiliyorum

Artirilmis Gergeklik
(AG) uygulamasimni
kolaylikla kullandim.

AG uygulamasimi
kullanirken teknik bir
sorun yasamadim.

AG deneyimi beni
memnun etti.

Sanal Gergeklik
gozliigiinii kolaylikla
kullanabildim.

Sanal Gergeklik
deneyimi sirasinda
teknik bir sorun
yagsamadim.

Sanal Gergeklik
deneyimini sevdim.
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3. BOLUM: ARTIRILMIS GERCEKLIK OZELLIKLERI/AVANTAJLARI

*9. Artinllmis Gergekligin ozellikleri ile ilgili verilen ifadeleri degerlendirin.

Kesinlikle Katilmiyorum | Emin Katiliyorum | Kesinlikle
Katilmiyorum Degilim Katiliyorum

3 boyutlu
animasyonlar, gercek
ortama yakin
oldugumu hissettirdi.

3 boyutlu
animasyonlar, konuya
daha cok ilgi
gostermemi sagladi.

3 boyutlu
animasyonlarin
kullanimindan
etkilendim.

Artirllmis Gergeklik
ile 6grenme
deneyimimi
yakinlarimla
paylagmak isterim.

AG, katilimce1 ve
egitmen arasindaki
etkilesime katki
sagladi.

AG, katilimcilar
arasindaki etkilesimi
arttirdi.

AG, hayal giictimii
harekete gecirdi.

AG, yaratici
diistinmek i¢in beni
tesvik etti.
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*10. Artirllmis Gergekligin avantajlari ile ilgili verilen ifadeleri degerlendirin.

Kesinlikle Katilmiyorum | Emin Katiliyorum | Kesinlikle
Katilmiyorum Degilim Katiliyorum

AG, egitim icerigini
eglenceli hale getirdi.

AG uygulama
ornekleri, 6grenme
istegimi artirdu.

Yeni bilgiler
ogrenmek i¢in motive
etti.

AG uygulamalar ile
o0grenme ortamlarinda
karsilastigim
problemlere ¢6ziim
bulabilirim.

Farkl1 yollardan
¢Ozlimler
bulabilecegimi
gosterdi.

Problem ¢6zme
becerilerime katkida
bulundu.

Problemle
karsilastigim anlarda
egitmene rahatlikla
soru sorabildim.

AG uygulamasi,
katilimcilarla
etkilesim kurma sansi
sagladi.

Paylagsmak
isteyecegim bir
deneyim edinmemi
sagladi.
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4. BOLUM: ARTIRILMIS GERCEKLIK KULLANIMINA YONELIK

YAKLASIM

*11. Artirllmis Gergekligin egitim alaninda kullanimina yonelik yaklagiminiz ile

ilgili verilen ifadeleri degerlendirin.

Kesinlikle
Katilmiyorum

Katilmiyorum

Emin
Degilim

Katiliyorum

Kesinlikle
Katiliyorum

Ogrenme ortaminda
AG kullanmak
etkileyici bir fikirdir.

AG, egitimde bilgi
artigina katki saglar.

AG, egitimde fark

aracidir.

yaratacak bir 6grenme

5. BOLUM: ARTIRILMIS GERCEKLIiGIiN EGiTiMDE KULLANIMI

*12. Artirllmis Gergekligin egitim alaninda kullanima ile ilgili verilen ifadeleri

degerlendirin.

Kesinlikle
Katilmiyorum

Katilmiyorum

Emin
Degilim

Katiliyorum

Kesinlikle
Katiliyorum

Egitimde AG
kullaniminin avantaj
saglayacagini
diisiiniiyorum.

AG hakkinda daha
cok bilgi edinmek
1sterim.

AG hakkinda daha
cok uygulamaya
katilmak isterim.

Katildigim her
egitimde AG
uygulamast gérmek
isterim.

AG uygulamalarini
egitimlerimde
kullanmak isterim.
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6. BOLUM: ARTIRILMIS GERCEKLIK GORUS SORULARI

13. Artinnllmig Gergeklik ile ilgili 3 kelime yazmam gerekseydi...

14. Artinlmis Gergekligi bir seye benzetecek olsaydim...

15. Bu deneyimi sevdim c¢linkii...

16. Bu deneyim sirasinda zorlandim ¢iinki...

164



APPENDIX F

INTERVIEW QUESTIONS (ENGLISH)

1. PART: AR FEATURES/BENEFITS

o Are there any features of AR technology that you liked? If so, what?

o Do you think that there are any the advantages / benefits of AR?

2. PART: AR LIMITATIONS/SUGGESTIONS

o Did you encounter any difficulties in using AR technology? If so, what are

these?

o Do you think that there are any disadvantages / limitations of AR?

o What are your suggestions for the development of AR technology?

3. PART: AR USE IN EDUCATION

o Do you think that you can use AR technology in your trainings?
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APPENDIX G

INTERVIEW QUESTIONS (TURKISH)

1. BOLUM: AG OZELLIKLERI/AVANTAJLARI

o AG teknolojisini hosunuza giden 6zellikleri var m1ydi? Varsa nelerdir?

o Sizce, avantaj/faydalari neler olabilir?

2. BOLUM: AG ZORLUKLAR/ONERILER

o AG teknolojisini kullaniminda zorluklarla karsilagtiniz mi1? Varsa bunlar

o Sizce dezavantaj/sinirliliklar: neler olabilir?

o AG teknolojisinin gelistirilmesine yonelik varsa Onerileriniz nelerdir?

3. BOLUM: AG’NiN EGITIiMDE KULLANIMI

o AG teknolojisini egitimlerinizde kullanmay1 diisliniir miisiiniiz?
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APPENDIX H
ANSWERS OF OPEN-ENDED QUESTIONS
IN EVALUATION SURVEY

Table H1. The Summary of Answers for First Question in Turkish

Artirilmig Gergeklik ile ilgili 3 kelime yazmam Toplam Oram
gerekseydi... Yanit | (Frequency)
(If I needed to write 3 words about AR ...) (Total)

Aktif 6grenme ve akilda kalicilik 11 26%
(Active learning and retention)

Gelecek, yeni teknolojiler 10 23%
(Future, new technologies)

Icindeymis (yasamus) gibi hissetmek, deneyim 10 23%
edinmek

(Feeling inside, experience)

[Tham, merak, heyecan 7 16%
(Inspiration, curiosity, excitement)

Eglence, keyif, motivasyon 7 16%
(Fun, pleasure, motivation)

Sanal ger¢eklik 6 14%
(Virtual reality)

Farkli, yenilikei, yaraticilik 5 12%
(Different, innovative, creativity)

Hayalgiicii, hayal diinyas1 5 12%
(Imagination)

Somutlastirmak, gorsel etki 3 7%
(Visualization)

Hayranlik, etkileyici, biiyiileyici 3 7%
(Fascination, impressive, fascinating)

Faydaly, islevsel 3 7%
(Useful)

Onemli 2 5%
(Important)
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Acik, Anlagilir 5%
(Clear)

Egitimde kolaylik 5%
(Easy training)

Interaktif 2%
(Interactive)

Devrim 2%
(Revolution)

Zaman kazandiran 2%
(Timesaving)

Olgunlagmasi gereken 2%
(Immature)

Augmented Reality 2%
(Augmented Reality)

Aurasma, Blippar, Google Glass 2%
(Aurasma, Blippar, Google Glass)

Bulut Bilisim, 3D yazici 2%

(Cloud computing, 3D printer)
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Table H2. The Summary of Answers for Second Question in Turkish

(Game console)

Artirilmig Gergekligi bir seye benzetecek Toplam Yanit Orani
olsaydim... (Total) (Frequency)
(If I would like to see AR as something ...)

Riiya, hayal, hayal diinyas1 8 24%
(Dream)

Bilim kurgu filmi 5 15%
(Science fiction movie)

Hayalet 2 6%
(Ghost)

Sihirli degnek, sihirbazlik 2 6%
(Magic wand, magic)

Akvaryum 2 6%
(Aquarium)

Gizli bir bahgeye acilan bir kapi, pencere 2 6%
(A window/door to a secret garden)

Simiilasyon 2 6%
(Simulation)

Hayat 1 3%
(Life)

Zaman makinesi 1 3%
(Time Machine)

Isinlanmak 1 3%
(Teleport)

Kar kiiresi 1 3%
(Snow globe)

Renkli esnek halat 1 3%
(Flexible colorful rope)

Beyin 1 3%
(Brain)

Diinya turu 1 3%
(World tour)

Oyun konsolu 1 3%
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Table H3. The Summary of Answers for Third Question in Turkish

(It was nested with reality)

Toplam Oram

Bu deneyimi sevdim ¢iinkii. ..
Yanit | (Frequency)

(I like this experience because ...)

(Total)
Ogrenmeyi kolaylastiriyor, akilda kaliciyds, egitici/ 10 26%
Ogreticiydi, egitimlerin daha keyifli verimli olacagini
diistindiirdii
(It facilitated learning, it was reminiscent, it was
educative / instructive, it made the trainings more
enjoyable)
Farkl1 bir deneyimdi 9 23%
(It was a different experience)
Eglenceliydi 8 21%
(It was fun)
Sasirtictyd: / hayranlik uyandiriciydi / heyecan 4 10%
vericiydi
(It was amazing / it was fascinating / it was exciting)
Ilgi cekiciydi 2 5%
(It was interesting)
Hayal giiciimii gelistirdi / yaraticiligimi pekistirdi 2 5%
(It developed my imagination / strengthened my
creativity)
Farkl1 diisgtinmemi sagladi 2 5%
(It provided me to think differently)
Yeni seyleri denemeyi seviyorum 2 5%
(1 like trying new things)
Teknoloji ¢agina ait hissettim 2 5%
(It made me feel belong to technology age)
Hem egitimlerde hem de isimde kullanabilirim 2 5%
(I can use it both in training and at work)
Gergekle i¢ igeydi 1 3%
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Ortamin i¢inde hissettirdi, bu da bana daha gercekei
kararlar verebilecegimi diigiindiirdii

(It made me feel inside real the environment, and this
made me think that I could make more realistic

decisions)

3%

Gelecekle ilgili fikir verdi
(It gave an idea about the future)

3%

Cok yakinda hayatimizin igine girecegini
diisiiniiyorum

(I think that it will enter our life very soon)

3%
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Table H4. The Summary of Answers for Fourth Question in Turkish

(It forced my imagination)

Toplam Oram

Bu deneyim sirasinda zorlandim ¢iinkii. ..
Yanit | (Frequency)

(I am tough during this experience because ...) (Total)
[k defa deneyimledim 7 29%
(I experienced it for the first time
Zorlanmadim/sevdim 7 29%
(I was not forced, I liked it)
Teknolojiye uzak oldugum i¢in zorlandim 2 8%
(I was forced because of being away from
technology)
Cardboardu kullanmak zordu 2 8%
(It was difficult to use the cardboard)
Telefonumla ilgili teknik problemler yasadim 2 8%
(I experienced technical problems related with my
phone)
Kabullenmek ve teknolojiye adapte olmak zordu 1 4%
(It was difficult to accept and adopt to technology)
Egitimlerde nasil kullanacagimi diisiiniiyorum 1 4%
(I think about how to use it in trainings)
Cardboard/gozliik daha profesyonel olabilirdi 1 4%
(Cardboard / glasses could be more professional)
Gozlerim agridi 1 4%
(My eyes were painful in cardboard)
Basim dondi 1 4%
(I got dizzy)
Cardboard midemi bulandird1 1 4%
(Cardboard caused nausea)
Hayal giiciimii zorlad1 1 4%
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APPENDIX I

INTERVIEW RESULTS

Table I1. Answers for First Question

(AR would be an important step in digital transformation.)

AG teknolojisini hosunuza giden 6zellikleri var miydi? Toplam
Varsa nelerdir? (Total)
(Are there any features of AR technology that you liked? If so, what?)

Ses ve goriintii destegi sayesinde ayni ortamdaymig gibi hissettim. 4
(Audio and visual support of AR environment made me feel as if | was in

the same environment.)

Normal sartlar altinda ulagamayacagim seylerle etkilesime girerek ayni
ortamdaymuis gibi hissettim, i¢sellestirmemi sagladi. 5
(Interacting with situations and concepts that | would not be able to

access under normal conditions made me feel like | was in the same

environment.)

Dokunma etkilesimi, 6grenen kisinin kontrole sahip oldugunu

hissettiriyor. Bu yontem sayesinde kisa sitirede ¢ok fazla seyi ayn1 anda 1
Ogrendim.

(The feeling of touching made me feel that | had in control of my learning.

I learned many things in a short time.)

Kisinin kendi kontroliinde olmasi. 1
(I learned unwittingly by wondering.)

Ogrenirken farkinda degildim, kendiliginden merak ederek iginde 1
hissederek 6grendim.

(I learned unwittingly by wondering.)

Farkliliklar beni heyecanlandirtyor ve ilging geliyor. Katilimcilara da ayni

etkiyi yaratacagini diigiiniiyorum. 1
(I was excited about such different environments and | found these

environments interesting. | think AR would attract attention of my

students.)

Dogaiistii ya da siiper giiclerim varmis gibi hissettirdi. Terminator havasi 1
yaratti.

(I felt like having supernatural or superpowers.)

Eglenmemi sagladi ve ilgimi ¢ekti. 1
(I had fun in this experience.)

Yaratici ¢aligmalar yapabilecegimi hissettirdi. 1
(I could do creative work.)

Dijital doniisiim konusunda 6nemli bir adim oldugunu diistindiim. 1
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Table I2. Answers for Second Question

(AR could be able to contribute to cost and time-saving.)

Sizce, avantaj/faydalar1 neler olabilir? T;ptlam
(Do you think that there are any the advantages / benefits of AR?) (Total)
Eglenceliydi. 3
(It was fun.)

Ilgi gekiciydi/motive ediciydi. 2
(It was engaging and motivating.)

Kolay ulasilabilir, erisilebilir olmasi. 2
(AR examples were easily accessible.)

Gergekle i¢ igeydi. 1
(I experienced reality and virtuality at the same time together.)

Yeni jenerasyonun beklentilerine uygun bir yontem olmast. 5
(It was an appropriate method for satisfying the expectations of the new
generation.)

Kavramlar gorsellestirerek kolay 6grenilmesini saglar. 2
(Visualizing concepts made learning easier.)

Soyut kavramlar1 somutlagtirarak kolay 6grenilmesini saglar. 2
(Embodying abstract concepts facilitated the learning process.)

Yasayarak ve deneyimleyerek 0grenmeye katki saglar. 1
(AR has contributed to learning by living and experiencing.)

Ogrenmeyi kolaylastirtyor, akilda kalictydu, egitici/ dgreticiydi, egitimlerin

daha keyifli verimli olacagini diisiindiirdii. 3
(Remembering just learned items was easier with AR. In addition, AR was

more instructive as well as more enjoyable experience.)

Basili materyaller daha kolay giincellenebilir ve daha ilgi ¢ekici olabilir. 3
(Printed materials would be more interesting with AR support and these

materials could be updated more easily in AR platform.)

Afigler daha ¢ok ilgi ¢cekebilir. 1
(AR-supported posters would also attract more attention.)

E-0grenmeyi daha interaktif hale getirebilir. 1
(AR could make e-learning more interactive.)

Riskli uygulamalarda giivenle deneyim edinilmesini saglar.

(Participants would be able to gain experience safely in risky applications

with the help of an AR application.)

Saha ziyaretlerinde gidis-gelis vb. gerekliligini azaltir. 3
(The number of field trips could decrease by using AR supported examples.)
Maliyet ve zamandan tasarruf saglar. 3
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Table I3. Answers for Third Question

3. AG teknolojisini kullaniminda zorluklarla karsilastiniz mi1? Varsa
bunlar nelerdir?

(Did you encounter any difficulties in using AR technology? If so, what
are these?)

Toplam
(Total)

Olmadi.
(Nothing)

Telefon dondu ve kapandi.
(I had a technical problem related with my phone.)

Daha once tecriibe etmedigim i¢in anlama agamasinda zorlandim.
(I did not have any prior knowledge about AR and thus it was difficult to
understand AR examples.)

3D deneyimi ¢ok hissedemedim.
(I could not feel 3D experience very much.)

VR'da gozliigii kullanirken odaklanma problemi yasadim.
(I had a problem with cardboard while focusing on a point.)

VR gozliigii taktigimda 6zgiirligiimiin kisitlandigini, gormedigim bir
ortamda tehlike altinda olabilecegimi hissettim.

(When | used cardboard, I felt like my freedom was limited. | think,
virtual experience might be dangerous since | could not see the real
environment.)

Teknolojiye uzak bir noktada oldugumu diisiindiim ve bu his beni eksik
hissettirdi, deneme cesaretim kayboldu.

(I felt away from the technology and due to this feeling, I lost my
courage for AR experience.)
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Table I4. Answers for Fourth Question

Sizce dezavantaj/sinirliliklar: neler olabilir?
(Do you think that there are any disadvantages / limitations of
AR?)

Toplam
(Total)

Gordiigiim ornekler beni heyecanlandiriyor ama nasil
uygulayacagimi bilmiyorum.

(I excited about AR experience and I want to discover AR
technology. However, I do not know the basic technical
information about the AR.)

Kiiltiir ve zemin hazir olmadan ortaya ¢ikan yenilikler maalesef
tutunamiyor. Burada da bu nedenle basarisizlikla karsilasilabilir.
(When the society is not ready for innovations in terms of
knowledge and culture, new projects would fail.)

Insana olan ihtiyag azalir m1?
(I wondered about whether the need for humanbeings could
decrease.)

Psikolojik etkileri {izerine diistindiim. Duygularimizi nasil etkiler?
(I had worried about how the feelings of human beings would be

affected.)

Gergek yasantiya olan ilgimiz azalir m1? Sanal durum ve kosullar
daha m1 cazip gelir? Bu sekilde dogamizdan uzaklasir miy1z?
(I thought about the virtual effect on our interest in real life.)

Hayalgiiciinii kisitlayabilir. Arastirma kasi, merak duygusu korelir
mi gibi sorular aklima geldi.

(AR technology would limit our imagination and prevent our
curiosity.)

I¢inde bulundugu ortamdan kopmas: tehlikeli sonuglar yaratabilir.
PokemonGo'yu tehlikeli bulmustum.

(Breaking out of the environment in which the person was present
might create dangerous consequences like PokemonGo example.)

Katilimcilara teknolojiyi anlatmak gerekiyor. Bu da ek bir ¢aba
getirir.

(It would be required to teach AR technology to the students and
this would be an additional effort.)

Smif yonetimi konusunda endiselerim olustu. Katilimcilarin birisi
yaparken digeri yapamazsa vb.

(I had some thoughts about how I would manage the class when
some students could use AR successfully some other could not.)

176




Bilmedigim programlari yiiklemek ve kullanmakta zorluk
yasayabilirim.
(It would be to install the unknown programs.)

Uygulamalarin i¢indeki navigasyon ve kullanim 6zellikleri dnemli
(I would be important having easy navigation and usage features
in the application.)

Internet paketini tiikketmek istemeyen katilimcilari nasil
yonetecegimi diigiindiim.

(I though that my students could not want to consume their internet
package.)

Kaynak ve imkan yeterli olmayabilir.
(I stressed about the financial issues and sources.)
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Table I5. Answers for Fifth Question

AG teknolojisinin gelistirilmesine yonelik varsa onerileriniz nelerdir?
(What are your suggestions for the development of AR technology?)

Toplam
(Total)

Yok
(Nothing)

Platform bagimsiz olsa ¢ok giizel olurdu. Instagram, facebook iizerinden
kullanabilsem ¢ok faydali olurdu. indirdigim uygulamay1 hayatimin
diger alanlarinda da kullanilabilecegimi bilmek isterdim. Daha
yayginlasabilirdi.

(It would be nice if the application was platform and device independent
and they could use the application in other areas of their life. For
example, when people could use AR inside Instagram or Facebook

application, it could become a widely known technology.)

Konum olarak su an ¢ok arada kalmis gibi geldi. Reklam diinyas1
kullanacaksa, diger insanlarin erisemeyecegi bir sey olarak lanse
edilmeli, insanlar ilgi duyduktan sonra diger sektdrlere agilabilir. Ya da
tamamen herkesin kullanimina agik, bedava, kolay kullanimi olan bir
sekilde olmali.

(Since AR is a developing technology, there is a need for strategical
positioning for AR. Nowadays, advertisement sector uses more AR
technology since it is attractive for society. I think, it must be completely
free, people should be able to easily access and use AR technology to

develop day by day.)

Yolda yiiriirken karsima ¢ikan seyleri okutabilsem, mesela insanlarin
kiyafet ya da ayakkabi, cantasi ya da bir arabanin markasi. Yolda
gordiigiim herhangi birseyi okutup detayin1 gérsem. Bir yiyecegi okutup
nasil yapildigim izleyebilsem.

(I wish I could learn about the details of the things that | confronted with

while walking on the road with the help of an AR application, such as
clothes, shoes, a bag or a car's brand. Or, | wish | could learn about the
details of a dish in a restaurant such as in what conditions it was
cooked.)

Kullanimi kolaylasirsa, insan beyninin daha kolay algilayabilecegi bir
ogrenme sekli olabilir.
(If AR becomes easier to use, it may be a form of learning that the human

brain can more easily perceive.)

Teknolojik imkanlar gelismeli. Internet paketi dnemli bir kisit, bu
konuda esneklik saglanmali.
(Technological opportunities should be developed. For instance, internet

package is an important constraint, flexibility should be provided in this
regard.)

Uygulamayi agtiktan sonra okutulan ve yasanilan etkilesim, uygulama
hafizasinda kalsa ve yeniden okuttugunda tekrar yiiklenmese iyi olurdu.
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(1t will be good if the downloaded data can be saved in application’s
memory.)

Navigasyon konusu iyilesebilir. ilk kez okuttugumda en bastan, ikinci
okuttugumda ise kaldiginiz yerden devam etmek ister misiniz gibi
sorular olabilir.

(The navigation aspect should be improved. When | open the application,
AR should remember my last step, and it should take me to that point
because | do not want to start from the beginning each time.)

Egitmenler tarafindan yapilan 6rneklerin toplandig: bir havuz olsa,
ornekler etiketlense (tag) daha ¢ok kisi erisebilirdi.
(If all AR used examples could be tagged by trainers and these examples

could bring together in a pool, all trainers could access to a number of
best practices.)

Kisisellestirilmis bir deneyim saglamasini isterdim. Daha iginde
hissetmeyi saglayan hareketlerimi algilayan araclar ya da joystick
olabilir. Gérme ve duyma etkisi giizel ama hisleri de devreye sokabilsek
tam bir deneyim olurdu.

(I'wish, I had a more personalized experience with the help of some tools
that help me feeling more senses. For example, it would be great, if | felt

the taste or texture of the thing in AR experience.)

VR i¢in gozliigii takinca duyma yetisine de hitap eden bir kulaklik
olursa, daha i¢inde hissedebilirim.
(In VR experience, | wanted to try a headset providing me to hear voices

closer like in the real environment.)
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Table 16. Answers for Sixth Question

AG teknolojisini egitimlerinizde kullanmay1 diisiiniir miisiiniiz?
(Do you think that you can use AR technology in your trainings?)

Toplam
(Total)

Davranis gelistirmeye yonelik egitimlerimde kullanmak isterim.
Ornek olarak;

e Zaman YOnetimi: Bilgi kartlari olabilir. Okuttugumda bilgilere
erisilebilir.

e Birlikte Bagarma Egitimi: Define Avi oyunu tasarlayip ipuclarim
okutup 6grenebilir.

o Koglukla Gelen Liderlik egitiminde "Degerler" konusunun ve
"Giiclii Yonler" konusunun somutlagmasi i¢in kullanmak
istiyorum.

(Recommendations for AR usage in behavioral development trainings
from three participants are as follows:

e "There may be some flashcards in Time Management training.
Participants can use the phone camera to read the flashcard and
they can reach detailed and animated information."

e "For Successful Team training, Treasure Hunt game can be
designed. In the game board, some cues and learning tips can be
discovered via AR.”

e "Values and strengths topics can be embodied in Leadership
Coaching training."

Oryantasyon siireclerinde, binanin i¢inde gezilen her noktada bulunan
departman kisi ya da uygulamayi anlatan bir ¢alisma yapilabilir.
(During the orientation process, there could be an AR example for a

new employee to learn about a person or processes of departments.)

Tekstil - Perakende alanindaki mesleki egitim 6rnekleri:

Kapasite Egitimi: Raf, fixture gib soyut kavramlari daha iyi
anlamalarini saglar.

(Recommendations for AR usage in Textile Retail vocational trainings:
For Capacity Training: "AR can be used to embody some abstract
concepts like shelf and fixture.")

Range Egitimi: Dogru kombinlenmis bir magaza goriintiisii ile dogru
olmayan arasindaki farklar1 gorebilir.

Range Planlama egitiminde, tiiketicilerin davraniglarini
canlandirabiliriz.

- Talimatlarin anlagilir hale gelmesi i¢in kullanilabilir.

- Magaza ortaminda deneyimlenmesi istenen davranig ve durumlar bu
yolla saglanabilir.

(For Range Training: "AR can be used to see the difference between a
correctly combined store image and the wrong one. At the same time, in
Range Planning training, participants can have the opportunity to
observe consumers' simulated behaviors. In addition, AR can be used to
make some instructions and procedures clearer in these processes."
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Kumas egitiminde, farkli dokulardaki kumasglar canlandirilabilir.
(For Fabric Training: "AR can be used to understand the feel of fabrics

in different textures.")

Fit Egitimi sirasinda {irlin prova mankenleri canlandirilabilir.
(For Fit Training: "The stage of wearing the product in rehearsal

models can be animated in three dimensions via AR.")

Moda Tarihi ile ilgili bir egitimde, canlandirmalar ile katilimcilar daha
i¢inde hissedebilir. Canlanan defileler olabilir.
(For Fashion History Training: "AR can provide for the participants to

feel in a fashion show.")

Dikis Teknikleri konusunda deneyimsiz kisilerin bu yontemle giivenli
bir 6grenme deneyimi yasamasi giizel olurdu.
(New beginners to stitching techniques might experience a safe learning

experience with this method.)

Saha ziyaretinin gerekli oldugu durumlarda uygulanabilir. Kumas
fabrikasi ziyaretleri 6rnek olabilir.

(AR can be used in shop visits and field trips. For example, in fabric
factories, there are various big machines. Investigating their working
principle or their special parts may be harmful to inexperienced people.
In these times, people can get the detailed information or procedures of
these machines without touching the real machine via AR under safe
conditions.

Magaza Ziyareti sirasinda, zaman ve maliyet yiikiinden kurtulmak i¢in
faydali olabilir. Tlave olarak asagidaki faydalara katki saglar:

- Farkli tilkelerdeki miisteri profillerini deneyimlemek,

- Farkl1 iklim kosullarin1 deneyimlemek.

(Via AR supported store visits, participants can experience the features
of different countries, cultures, weather, climate, and consumer
behavior as well as time and cost savings.)

Table I7. Answer for Seventh Question

Baska ne bilmek isterdiniz? Oneri/istek
(Do you want to add any idea or suggestion? If so, what is this?)

Toplam

Nasil yapildigini temel diizeyde bilmek isterdim.
(I wanted to know how AR supported training content could be

prepared at a basic level.)
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