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PREFACE

With the transformation of information technology, the way we learn and
teach changes altering the situation of both teachers and students resulting in
developing new methods of learning and teaching. Today, learners and teachers have
quick access to various materials for language learning and teaching. The virtual
reality has been one these technologies offering educators a way to improve the
process of learning. In this context, the current study was launched to test the
effectiveness of VR tools in vocabulary learning and retention and the outcomes of

the research was presented in the following chapters.
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OZET

Sanal Gergeklik Araclarinin Kelime Ogrenimi ve Hafizada Tutmadaki
Verimliligi

Glinlimiizde egitim geleneksel Ogretim yoOntemlerinin Otesine gegmeye
baslamistir.  Ogrencilerin  6grenme deneyimlerini artirmak igin bilgisayar
teknolojilerinden faydalanilmaktadir. Hizli gelisen teknoloji sayesinde, dokunmatik
dijital teknolojiler eskimis ve arttk dokunmadan etkilesim giindeme gelmistir.
Teknolojideki yeniliklerin c¢ekiciligi, Ogretmenlere egitimde yeni yaklagimlar
denemek icin yeni fikirler sunmaktadir. Sanal gercgeklik, Ggrencilerin karmasik
konular1 kolaylikla ve eglenceli bir sekilde 6grenmelerini saglayan onemli bir
teknolojidir. Yapilan ¢alisma, bu sanal gerceklik araglarinin kelime 6grenimi ve
kaliciligr tzerindeki etkililigini inceleyen niceliksel bir arastirma sunmaktadir.
Yapilan ¢alisma, deney ve kontrol grubu olmak tizere iki grup ile gergeklestirilmistir.
Deney grubuna sanal gergeklik araglari ile 6gretim uygulanirken, kontrol grubuna
sanal gergeklik araglari olmadan geleneksel 6gretim uygulanmistir. Bu uygulamada
O0grenme kazanimlar1 arasinda neden ve sonug iligkisi kurmak i¢in 0n test, son test ve
takip testi kullanilmistir. Katilimcilarin sanal gergeklik araglariyla yapilan dgretime
iligkin fikirlerini almak igin 6gretim materyalleri motivasyon anketi uygulanmistir.
Aragtirma sonuglari, sanal gergeklik araglarinin kelime 6grenmede ve akilda tutmada
etkili oldugunu gostermistir. Ancak, sanal gerceklik araglari ile destekli 6gretimin
egitimsel etkililigi acgisindan calismaya katilan gruplar arasinda anlamli bir fark
bulunamamistir. Son-test ve takip testi sonuglarina gore, deney grubunun kontrol
grubundan yaklasik dokuz ve on puan asagida oldugu tespit edilmistir. Bu sonucun
ortaya ¢ikmasinda, deney grubu Ogrencilerinin yas ortalamasinin kontrol grubu
ogrencilerine kiyasla daha yiiksek olmasinin etkili oldugu diistinilmistiir. Anket
sonuclarina gore, katilimcilar sanal gergeklik araglariyla yapilan dersleri zevkli

buldular ve derslerin dikkat ¢ekici oldugunu belirttiler.

Anahtar kelimeler: Sarmal Sanal Gergeklik araglari, karton sanal gozlik,

kelime 6grenimi, kelime dgretimi, 6grenci motivasyonu



ABSTRACT

The Effectiveness of Virtual Reality Tools on Vocabulary Learning and
Retention

Today, the field of education has begun to go beyond the traditional teaching
methods. Computer technology and its components are utilized to enhance students’
learning experiences. With the fast developing technology, interaction without
touching has come up in recent days. The attractiveness of the latest technology
gives teachers new ideas to try new approaches in education. Virtual Reality is seen
as a significant evolving technology that allows students to learn complex subjects
with ease and fun. This study presents a quantitative research that examines the
effectiveness of Virtual Reality tools on learning and storage of the words. To obtain
the results, the study was carried out with two groups. While the experimental group
was taught with Virtual Reality tools, the control group had traditional teaching
without Virtual reality tools. The pre-test, post-test and follow-up test were put to use
to form a cause and effect relationship between the interventions and learning
outcomes. To find out opinions of the participants an instructional materials
motivation questionnaire was applied. The results of research showed that Virtual
Reality tools are effective in learning and retention of vocabulary, yet there is no
significant difference in educational effectiveness of Virtual Reality tools supported
instruction between the groups participating in the study. According to the results of
the post-test and follow-up test, it was determined that the experiment group scored
about nine and ten points below the control group. It was thought that this result
emerged because the age average of the experimental group was higher than those of
control group students. According to the questionnaire, the participants enjoy the

lessons with Virtual Reality tools and the lessons attracted attention.

Key words: Immersive Virtual Reality tools, Google Cardboard, vocabulary

learning, vocabulary teaching, students’ motivation,
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PART I: INTRODUCTION

1.1. Introduction

In the first chapter, statement of the problem, and research questions will be
presented, the significance, assumptions and limitations of the study will be

discussed, and definitions of the terms will be given.
1.2. Statement of the Problem

Emerging technology offers new ideas every day to foreign language
education. Instructors who are looking for more effective ways of learning in foreign
language education try to adapt to the opportunities offered by technology.
Computers, the internet, smart boards and smart phones serve this area offering a
newer technology every day. Especially, the fact that the internet has an important
place in every area in daily life has increased the importance of these technological

resources.

Some of these technological resources are three-dimensional (3D), multi-
users virtual environments, games and web technologies that offer different types of
information which are suitable for the development of a variety of activities in
educational settings (Elmas & Geban, 2012). With the ever-expanding reach of
broadband communications, sound, video and wireless technology, and the ever-
increasing availability of multimedia and other applications, virtual worlds have
become more practical and usable (Dalgarno & Lee, 2010; Dickey, 2005a;
Warburton, 2010; Bulu & Isler, 2011). Thanks to these new technologies and
applications, learning styles are changing (Yalin, 2007). In order to fulfill the
requirements of the network-based society in the digital age, teachers are in a

struggle to develop new strategies in teaching and learning.

These new opportunities, called 3D Virtual Reality (VR) applications, help
educators fill the gap between reality and abstract knowledge. VR applications are
not only effective in interpreting scientific concepts, but also in keeping concepts in
the long term memory. Such VR applications are seen as an important element for
success in teaching foreign languages, where it is important to encourage student

participation and to keep things in memory. (Lee, J. 1999). Nonis (2005) reported



that students are more integrated in all of the areas in education where 3D VR is
used. The inclusion of games with 3D VR raises the motivation levels of the
students and supports the constructivist approach. Yet, it is important to bear in mind
that the reasons such as features of students, interaction capability, and involvement
in learning can act on the consequences of learning (Salzman, et al., 1999; Wan, et
al., 2007).

First-hand learning, a form of experiential learning, is the unique and most
powerful feature of 3D VR in language learning (Chee, 2001). Unfortunately, today's
schooling is based on information from third-person that determines learning
preferences of the pupils and the way they internalize the knowledge, without
directly experiencing (Winn, 1993). It has been observed that the qualitative results
of first and third person learning differ. In the third-person learning the learning is

generally shallow and has a low rate of memory retention (Chee, 2001).

Virtual worlds are structured environments in which the students create,
direct and control all aspects of digital knowledge according to their needs (Chee,
2001). The cognitive constructivist approach draws attention to the process by which
learners interacts with the social and physical environment to make sense of the
information and direct experiences with the actual materials and cooperation with the
environment. (Piaget & Inhelder, 1971; Vygotsky, 1978). With VR, students find
themselves in real environments and learn the language in a learning environment

that they control.

To sum up, the main issue in education is finding ways to enhance the gains
that are likely to be obtained from instruction. Hence, a considerable amount of
research has been carried out to discover new teaching means in educational
technology. The use of VR tools in instructional settings is one of these ways that is
expected to assist learning. However, it is seen that there is still lack of enough
evidence to testify the effectiveness of VR tools and, specifically how effective they
are in education and especially in second language learning. Another obstacle in this
field is lack of interest and investment in VR tools for educational purposes by

designers and creators of this technology.



1.3. Research Questions

To analyze the effectiveness of VR tools on vocabulary learning and

retention, the research questions below have been posed.

1. What are the effects of VR tools on vocabulary learning?
a. Is there a noteworthy distinctness between control and experimental group
in the pre-test scores?
b. Is there a noteworthy distinctness between control and experimental group
in the post-test scores?

2. What are the effects of VR tools on vocabulary retention?
a. Is there a noteworthy distinctness between control and experimental group
in the follow-up test scores?

3. How are students' attitudes towards VR tools?
a. When you first learned the course contents, did you think that there is an

interesting thing which attracts attention?

b. Did you enjoy studying in the lessons with the use of these materials?

1.4. Significance of the Study

Traditional methods are losing their popularity whereas VR applications
stimulate new excitement in education. According to the PISA 2012 report, the level
of student achievement in Turkey is low compared to other OECD countries. It is
foreseen that this new technological approach will contribute to education. If this
technology is to go further and be thought to push the boundaries of the mind, it will
be inevitable to use it in the future. Furthermore, the interaction between man and
machine, which is very much in daily life, needs to be utilized in the field of
education as well. According to Gustafson (2002), mobile VR will reshape learning
of people of all ages. The abilities in solving problems at top-level can be attained
through these technologies (Rieber, 1996).

It has been suggested that by immersing students in authentic learning
environments, VR aids to enhance the knowledge that is attained through instruction.
In spite of this, majority of investment is in science fiction, industry, entertainment

and games instead of education. Yet, VR was used in education for a period of time



in the fields that need practice to learn, for example, flying and surgical training
(Strangman & Hall, 2003). Additionally, despite of the almost limitless possibilities
of virtual technologies, a limited number of studies have been carried out on the
effects of VR tools on learning. The limitations of this field of research make it
difficult to get these tools into the teaching curriculum and widespread use in
language teaching. For this reason, it is important to conduct more studies to present
experimental data by researchers. The conclusions of this research will lead to have
an idea about the potential of VR tools supported learning setting and provide
experiential data to educators about the usefulness of VR tools on vocabulary gain

and retention, as well as learners’ opinions about this new technology.

Even supposing VR has great potential in education, its expensive
components led to less use of it in educational settings due to the financial concerns.
This generally paved the way to more non-immersive virtual reality use as a
supporting tool in education (Lee, et al., 2009a; McArdle, et al., 2004; McLellan,
2004; Yang & Heh, 2007). However, VR and its components have been more
affordable both in terms of price and availability on the market today. This increased
the interest in VR in every field of education. Second language (L2) teaching is one
of them. Virtual environments (VE) offer many advantages for learning and teaching
L2. All these will be discussed broadly in the following chapters. Having said that,
the current study will yield results in respect to the effectiveness of virtual reality on
vocabulary learning and retention and learner motivation. The results may guide
teachers and education planners for course planning, administrators for budget
planning to buy hardware and software, course book publishers to attempt for
including virtual reality applications in their materials and ultimately, technology
designers for software development. It is also expected that the outcomes of this
study could lead to the familiarization of the aspects of immersive VR tools that were
used, provide more data on this field and increase interest in VR use for educational
settings, especially for L2 learning. In this way, it is expected software developers
work on it to improve and create applications which are compatible with language

learning objectives as well.



1.5. Assumptions

1. In this study, an experiment group and a control group consisting of 20-65-year-
old language learners, whose levels are supposed to be close to each other, were

accepted as the sample.

2. It is assumed that the students participating in the study were sincerely involved in
the work that was done and the questionnaire that was applied.

3. The model and the data collection tools used in the research were suitable to the

research problems.

4. It was assumed that there would be no internet outage to be able to use the
applications without interruption.

5. The selected virtual reality applications were assumed to be compatible with both

Android and iOS operating systems of smartphones.

6. The information provided from the sources was appropriately cited as a reference
for the purpose of the study.

1.6. Limitations

1. The research is limited to 2018 academic term.

2. This study is limited to a 9-week period of instruction.

3. The participants of the study are limited to 20-65-year old language learners in a
language course who are willing to improve their English for several reasons.

4. The number of the participants is limited to 54 (31 participants in experimental
group and 23 participants in the control group).

5. The study is carried out with the VR applications that are compatible with the
Android and IOS operating systems of students’ smartphones.

6. The VR applications are limited to the ones that students can download for free
from their smartphone’s store.

7. The study is limited to the use of Google Cardboard glasses.



1.7. List of Abbreviations

VR: Virtual reality

2D: Two-dimensional

3D: Three-dimensional

OHMD: Optical head mounted display
HMD: Head mounted display

VE: Virtual environment

L2: Second language

L1: First language

IMMQ: Instructional materials motivation questionnaire



PART II: LITERATURE REVIEW

2.1. Introduction

The aim of this chapter is to set the background for the purposes of this study.
This study aims to find out the efficacy of VR tools on vocabulary gain and retention
and what the learners’ opinions are toward VR tools. It starts with definition of virtual
reality, its functions, components, history, advantages and disadvantages, then it
continues with its use in education and in second language learning. After that, the

review of literature on vocabulary learning and teaching will be discussed extensively.
2.2. Virtual Reality (VR)

There is no general definition of the concept VR. The researchers define VR
according to interaction methods, VR systems they design and the devices they use. The
term VR was first used by Yaakov Garb and defined as ability to symbolize the world
with images (Garb, 1987). This definition was far from today’s computer technology.
Sherman and Craig (2003) developed the explanation of VR when they outlined it as “a
medium composed of interactive computer simulation that senses the participant’s
position and actions and replaces or augments the feedback to one or more senses,
giving the feeling of being mentally immersed or present in the simulation (a virtual
world)” (p. 13). In other perspectives, VR vary from simple environments presented on
a desktop computer to fully immersive multisensory environments experienced through
complex headset and electronic suits. VR is seen as a system of imitating or reproducing
a setting that provides the user with a sense of presence, regulating, and building up a
network individually with that setting with his/her real presence (Arts and Humanities
Data Service, 2002; Ausburn & Ausburn, 2003a; Beier, 2004; Brown, 2001;
Negroponte, 1995; Slater & Usoh, 1993). Lately, the Encyclopadia Britannica (2015)
describes VR as “the use of computer modelling and simulation that enables a person to
interact with an artificial three-dimensional (3D) visual or other sensory environment.”
The core of VR is the 3D environments created in a computer (Arts and Humanities
Data Service, 2002). The environment created through virtual reality is referred to as a

virtual world. A simulated physical world that is formed using digital expertise and



sighted two-dimensionally (2D) is seen as a virtual world. Digital entities and human
avatars are included at present time in the 3D environment (Britain, 1999).

Three types of immersive VR have been introduced to the users. One of them is
partial or semi-immersive VR, that is a structure that provides its operators with a sense
of presence with slight immersion by a virtual environment (VE), yet it is not immersive
enough to ensure the users to forget the actual world around. (Allen et al., 2002;
Fallman, 2000), for example, an image on a table can be used where specific head
mounted displays (HMDs) need to be utilized to bring the vision of the 3D object on a
table-top. Fully immersive VR is a virtual setting in which users are totally remote from
the physical environment around and a system that needs special hardware (Féllman,
2000), for example, CAVE, the system that the view of the virtual world is reflected on
the walls of a room according to the user’s head movements. Augmented reality or
mixed reality is a system in which VR and physical actual world is integrated with
combination of computer illustrations into physical world view of the user (Allen et al.,
2002; Pan et al., 2006), A user, for instance, can analyze a simulated model animal

using a HDM and a genuine surgical knife.

VR and its wearable technology, especially Optical Head Mounted Display
(OHMD) devices (See images 2-2, 2-3, 2-4, 2-5, 2-6) have opened new doors for every
individual (Pedersen, 2014). These devices appeared in different shapes and sizes such
as Google Glass which is light and Oculus Rift, which is large. They are technically
given different names in various research, such as wearable eye-display (Pedersen,
2014; Pedersen, & Trueman, 2013; Thomas, 2012), project glass (Chi, et al., 2013;
Pedersen, & Trueman, 2013; Roggen, 2014; Starner, 2013), wearable see-through head-
up display (Furlan, 2013; Ha, et al., 2014; Starner, 2013), optical head-mounted display
(Optical head-mounted display: 2013).

2.3. The History of VR

VR was first used in the 1960s with HMD that delivered immersive
involvements with simulated images in digital world. The leading creations in
architecture were done in 1986 (Brooks, 1987, January). The feeling of being there and
feeling the space in an artificially created building with VR computer graphics inspired

great excitement. That was a sensation which cannot be felt even in real pictures or

8



animations (Mazuryk, & Gervautz, 1996). When the big advances in VR occurred at
NASA, HMD machinery was not obtainable for people. After two decades, it appeared
on the market and became accessible in 1989. (Beier, 2004; Negroponte, 1995). In early
1990, the notion of VR spread to the industry of game (Rheingold, 1991; Mazuryk &
Gervautz, 1996) but the price and impracticable feature of VR googles and data gloves
prevented its acceptation in the 1990’s (Virtual Reality, n.d.). The development of the
Internet and VR accessibility and capability pointed out the necessity to think on the
outlook of VR from mechanical and social points (Mazuryk & Gervautz, 1996). In
today’s world, communication technologies are increasingly important in social,

industrial and educational institutions (Friedman, 2005; Molnar, 1990; Pink, 2006).

Today, VR is distinguished as a mean like telephones and televisions. It
comprises of hardware and software. The hardware components of VR comprise of PCs
or mobile phones, HMDs (head mounted goggles), and tracking sensors, such as wired
vestments. The hardware can give a perfect feeling of immersion (Steuer, 1992).

When it is compared to its old versions, the most significant difference of
today’s VR is that it is compatible with any smart phone. With the appearance of head
mounted display Google Cardboard (See image 2-2), all people had the opportunity to
experience VR with their mobile phones in their pockets. Google Cardboard has two
optical lenses for the eyes to provide users the recognition in deepness in VR
applications. In this respect, VR is at the stage where anyone who is with a smart phone
and Google Cardboard, is able to take pleasure of experience in VR applications in a

safe environment (Hashemipour et al., 2011; Merchant et al., 2014).

Towards the end of 2016 there appeared entirely a new platform that surpasses
the world of VR with its technology, which is called Project Sansar (See image 2-1.) It
was created by Linden Lab which was the creator of the platform Second Life
(Pungburn, 2016, April). Sansar is essentially very different from Second Life in its
approach. In the Second Life model there is a continual virtual world that occurred in
one massive virtual space. However, Sansar claims to be a platform or an app store
rather than a mere virtual world (Lang, 2017). Unlike the older platforms, Sansar is
optimized for VR head-mounted displays like the HTC Vive (See image 2-3) and
Oculus Rift (See image 2-4) but also accessible via PCs and finally mobile devices as



well. It enables its users to create and share their own interactive social experiences with
higher standard visual adherence. Avatars in this platform are more expressive than
Linden Lab avatars that can more closely mimic human interaction in the platform’s
social virtual environments. (Pungburn, 2016, April). With the creation of new facial
detection of software, Sansar gives its users the feeling of immersion in depth. The
users are also the creators of anything in Sansar and they are allowed to construct
anything that they imagine with the Linden Lab engine and ever expanding Sansar
store. (D'Anastasio, 2017).

Image 2-1: Sansar [1]

2.4. Functions of VR

The effect and abilities of VR were relied on to be formed by three
characteristics that are immersion, interaction and the capability to occupy and
encourage learners (Winn, et al., 1997). According to Rosemblum and Cross (1997),
VR systems have three requirements: immersion, interaction and visual realism. These
are the factors that make VE be perceived as real. For Burdea and Coiffet (2003), VR
comprises of immersion, interaction and imagination. When educators plan a VR
course, they do not have to implement all these three features in the learning
environments; emphasis may change on one over the other. In this case, it is necessary

to make some changes in design and instructional designers and educators should be
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aware that how these shifts may affect the choice of selecting VR learning environment
(Dickey, 2005b).

2.4.1. Immersion in VR

In a very simple way, Astheimer et al. (1994) describe immersion as the feeling
of a VR user, that his virtual environment is real. This perception is established by the
devices of VR technologies, such as data gloves, HDM, sound or other sensorial stimuli,
head-tracker, 3D mouse, wand, or fully instrumented body suit (Wu, Liu, Wang, &
Zhao, 2015). The notion of immersion was described by Jennett et al. (2008) as the full
participation, which creates the unawareness of time and the physical environment. A
perfect immersion in a virtual world can be provided when all our five senses involve.
However, most VR environments today only focus on vision and auditory perception.
According to Classen, sight is the most crucial sense that collaborating with reason
(1997). Sherman and Craig (2003) classify immersion as mental immersion or physical
(sensory) immersion and state that these two immersion types create an excellent
personal experience in VR. Physical immersion occurs when the visual, auditory and
haptic devices change with the movement of the user. Getting the message of visual,
auditory, and haptic cues, users gather information to navigate and control objects in the
environment to achieve physical immersion. On the other hand, mental immersion
means “state of being deeply engaged” within a VR environment (Sherman & Craig,
2003, p.7). Immersive power of VR appears as a great advantage for education that can

make learners engage in learning activities (Hanson & Shelton, 2008).

To ensure the highest level of immersion there is a need for a space that is large
enough to walk safely and comfortably. This space is defined by HTC Vive VR systems
as 1.5 m by 2m. in minimum. However, the suggested maximum area is 3m by 3m. If
the VR playing area is limited there is a need to go as small as your area space allows
(O'Donnell, 2018).

2.4.2. Interaction in VR

Interaction is a recognized action as certain items affect each other. It is

appreciated with the help of the 3D regulator devices to handle the computer-generated
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environment. The input devices, such as gloves and head-trackers provide the
interaction in VE (Mazuryk & Gervatuz, 1996). According to Ggutiérrez, et al. (2008),
the perception of being in an environment as a believable place occurs with enough
interaction to overcome the tasks efficiently and comfortably. With the real time
interactivity feature of VR, a user’s input (i.e., gesture) can be detected and responded
immediately. These interchangeable actions create a sensation of immersion.
Furthermore, users can control the graphic objects that they see on the screen and touch
and feel with all their sensory channels, such as visual, auditory, haptic, tactile, smell
and taste (Burdea, 1999). The interaction with VR decreases the comprehension load

and help users to conceptualize abstract and difficult things (Wetzel, et al 1994).

2.4.3. Visual realism in VR

With the use of computer graphics tools, a reality is represented accurately in the
virtual world and real-time in a virtual environment creates the feeling of reality through
interactions with the users and feedback given to these interactions which are
simultaneous to the real world (Ko & Cheng, 2009). Therefore, VR has the potential to
create imagination, problem solving ability and engage in meaningful learning
(Jonassen, 2000). So, VR can help learners to understand difficult abstract concepts in
visual realism (Burdea & Coiffet, 2003).

2.5. Components of VR

The hardware and software are the main components of VR systems that allow
to recognize computer-generated artificial worlds. (Brooks, 1999; Burdea & Coiffet,
2003; Magnenat Thalmann & Thalmann, 1999; Riva, 2006). The main constituents of
the hardware are the VR engine or computer system, input devices and output devices
(Bamodu & Ye, 2013b). In the network of VR, input devices provide interaction, output
devices provide the feeling of immersion and software provides proper control and
synchronization of the entire environment. The process of human-computer-human
interaction loop which is fundamental to every immersive system is carried out with
input and out devices. Basically, the user is equipped with a HMD, tracker and
optionally a manipulation device (e.g., three-dimensional mouse, data glove etc.). As
the human performs actions like walking, head rotating (i.e. changing the point of
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view), data describing his/her behavior is fed to the computer from the input devices.
The computer processes the information in real-time and generates appropriate feedback
that is passed back to the user by means of output displays (Mazuryk & Gervautz, 1996
p.14).

2.5.1. The Input Devices

The input devices are the instruments that enable the users interact with the
virtual world. The movements of the user are captured by input devices and sent to the
system as signals. Then the system respond back to the user by means of the output
devices in real time. (Dani & Gadh, 1998). In other words, input devices notify the
location and the actions that are carried out by the users in the simulated world in real
time. The users are allowed to give electrical signals to computer and these signals are
perceived as certain commands in VR. Input devices includes gloves, trackers,
keyboards, and mouse (2D or 3D) (Mazuryk & Gervautz, 1996). Dani and Gadh (1998)
categorized input devices as tracking device, point input device (e.g., 6DOF mouse and

force or space ball), bio-controllers and voice device.
2.5.2 The Output Devices

The output devices get response from the VR engine and transmit it on to the
users through the appropriate output devices to arouse the feelings of its users. The
output devices are classified according to senses: graphics (visual), audio (aural), haptic
(contact or force), smell and taste. The first three are generally employed in VR
systems, however, smell and taste are still not familiar in VR experience. (Bamodu &
Ye, 2013b). The feeling of being immersed in the virtual environment is created by the
visual, haptic and aural output devices. A kind of helmet, 3D glasses or OHMD which
covers users’ eyes help users immerse in the virtual world. Wearable vision systems
continued to develop and became more ergonomic in the 2000s. The most famous of
these is the system Oculus Rift which offers a smooth cybernetic representation of
simulated images at an affordable cost (Basu, & Johnsen, 2014) (See image 2-4). Other

wearable technologies are Google Glass, (See image 2-6) Samsung Galaxy Gear (See
image 2-5), and smart watches (Imagining the Classroom of 2016, 2014). In addition to

these technologies there are simpler and cheaper versions, such as Google Cardboard
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(See image 2-2) Furthermore, smart phones, tablets, and laptops enable to use these
systems with mobility.
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Image 2-2: Google Carboard [2]

Image 2-3: HTC Vive [3]

Image 2-4: Oculus Rift [4]
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Image 2-6: Google glass [6]

2.5.3. Software

Software is a fundamental part of the VR system. It is crucial in regulating of
input and output devices by processing the entering data and producing appropriate
response. Distinct from traditional systems VR devices are more sophisticated than
those utilized at the computer. VR devices need to be managed accurately and require a
huge amount of data access to the system. Furthermore, the most important issue is
timing. During this application there is a need to manage all the data in time so as not to
cause delay in response. The system must send responds to the output displays
immediately in order to provide fully immersion in VR experience (Mazuryk, &
Gervautz, 1996). Software is for giving users the feeling of immersion through the
simulations in virtual environments. The electronic representations of real environment
are lived through with head mounted goggles and wired vestments to ensure real like
settings for its users (Steuer, 1992). VR settings can be simulated according to a
particular needs of learners or a course program of a language classroom. (Singhal &
Zyda, 1999).
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2.6. VR Applications

Due to its specific features VR encompasses in many fields with extensive
applications including architecture, arts, business, design and planning, education and
training, entertainment, manufacturing, medical and scientific visualization. (Bamodu
& Ye, 2013a).

VR applications have been ubiquitous in today’s community. In education, these
applications are generally used in science, mathematics subjects and arts and humanities
(Burdea & Coiffet, 2003; Dalgarno et al., 2002; Roussou, 2004). There are two kinds of
virtual world in use for educational purposes: (1) a virtual world that imitates the real
world scenario, for example a virtual museum that is constructed to the history
instruction or (2) computer-generated model with 3-D geometric items in a
collaborative multimedia setting, for instance bringing about a vase plan from a 2D
illustration (Lee & Wong, 2008). These replications can be in different formats, like
from computer adaptations of 3-D geometric shapes to greatly interactive, high-tech

workroom experiments (Strangman & Hall, 2003).

Many research puts forward that VR simulations can enhance learning in both
non-immersive and immersive virtual environments. For example, in non-immersive VR
applications learners can study geometric objects two dimensionally via World Wide
Web. 2D items or pictures from schoolbooks can be modelled and implemented in 3D
with the Virtual Reality Modeling (VRML) design. With the help of VRML browser,
learners can reach special figures and explore them from various angles. This gives the
feeling of the real objects and the research results show that it affects learning positively
(Song & Lee, 2000). Salzman and Loftin, (1996) tested immersive virtual environments
for science instruction that have immersive 3D demonstration, numerous viewpoints
and aspects, and many sensory hints. With these features Immersive VR applications
which were used in the science instruction were observed to have potential to improve
student learning and capability to build complex and abstract knowledge in their minds
correctly. For instance, in an application to study Newton’s laws of motion, the learners
could become a ball that was moving along a pathway. Multisensory cues helped to

attract users’ notice to significant variables such as mass and energy.

16



In a different study another immersive VR application was used to teach
gorillas’ lifestyle. Students acted out a gorilla and experienced the reactions of that
animal to various stimuli and incidents. With the help of the application, the students
learned about the concepts of gorillas’ reactions and interaction by experiencing in VR
which they would not be able to learn by visiting a zoo. The positive attitudes of the
students revealed that VR can be exploited in general education to teach secondary
school students (Allison & Hodges, 2000).

In their research Liu, et al. (2007) constructed a mixed reality developing
structures in classes to learn about the Sun and the planets. In this method, learners
viewed the Sun and the planets with a head mounted device sitting around a table.
Virtual environment was mixed with the physical world by using cups for interactions
between the users and the virtual objects. The cup was used to get fragment of the earth
vision and to look at the deep structure of it. This study showed that the use mixed
reality is useful for learning and has social impacts on students.

Although many positive effects of VR exist on learning outcomes, they should
not be generalized to any instructional syllabus. (Sanchez et al., 2000). In a research,
not substantial results were found between the scores of non-visual aid critical questions
in the class that was using networked VRML material and the traditional classroom
instruction in terms of supporting the effectiveness of this technology (Song & Lee,
2002). It means that when there is no need for visual aids to teach geometry, VR has no
effect on learning. In another study Crosier et al. (2000), found no significant
advantage of VR over the classes in which conventional teaching methods were used
that is using video and board and the classes which were done in VR laboratory to teach
radioactivity to middle school students. Both the test scores and attitude rating revealed

that no clear gains between the VR and traditional class were available.
2.7. Disadvantages of VR

Despite VR has benefits as an educational tool, some studies have also indicated
its drawbacks. One of them is that it needs great expertise in programming ability and
graphic knowledge, money investment in hardware and software to improve immersive

VR, and motivation to use it efficiently in teaching and learning. It is admitted that the
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recent technology in VR has considerably decreased the need of talent and outlays, yet
it necessitates some amount of money and time. (Mantovani, et al., 2003; Riva, 2003).

Furthermore, as Quinn, et al., (2003) pointed out, there is not much research on
the effectiveness of VR when it is compared to the traditional teaching methods.
According to these researchers, the obtained results in an evaluation of VR and
traditional teaching revealed that most of the students were not good at learning targeted
items when were only taught with VR; and it was inferred that VR did not have great
potential to be used as the merely teaching means. Only a small number of research
have appeared to claim that VR has surpassed the conventional teaching and can be
used with great success as the only method in classrooms (Jeffries, et al., 2003; Wong,
et al., 2000).

The survey which was carried out between 2013-2014 on the collected works
about the pros and cons of the immersive VR in teaching settings by Freina and Ott
(2015, January) reports that immersive VR use has been appreciated mostly by adults
and the educators who teach adults in specific fields, for example vocational training or
university education. The usage of VR is limited with younger children as their hand-

eye coordination does not grow enough to use it safely.

Another limitation of VR environments is due to the nature of the equipment
they require. Some worries about health and security of the users in immersive VR has
come along (Mantovani, et al., 2003; Riva, 2003). For the effective usage of VR, the
OHMD devices should be assessed in terms of their appropriateness depending on the
educational level, the mental and physical benefits and risks for students and the
usability in learning with OHMD (Du & Arya, 2015).

When OHMDs and similar technologies first appeared, the discrepancy between
the actions of the users and the sight in the scene caused people to have negative attitude
toward VR tools. However, with the advancement in technology this problem has been
solved substantially (Freina & Ott, 2015, January).

All in all, the relevant applications and systems are in the early stages (Furlan,
2013) and most of them are mainly concerned with health care, medical, and navigation.

As these products have not been used widely on the market yet, there are only very few
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studies available to search for the usage of wearable see-through displays, particularly
in education (Du & Arya, 2015).

2.8. Using VR for Educational Purposes

VR offers distinct advantages when it is used in education. First of all, utilizing
VR in today’s current education enables educational outreach and help to contact more
students. (Bell & Fogler, 2004). VR has a potential to provide learners with motivation
as well as practice in learning (Shim, et al., 2003; Bricken., 1991). The most attractive
feature of VR is that it enables learners learn in a risk free environment. It is important
in some occasions where a risky experiments need to be carried out in a conventional
instructional setting. In technical education, VR gives an exceptional sensation that will
aid learners convince to learn more on the subject. In chemical engineering VR was
employed to form and grow virtual chemical plants to learn about the technology and
how efficient it is. The chief objective of the project was to create virtual lab accidents
to illustrate students the results of not following the safety procedure (Bell & Fogler,
2004). Especially, in medical education VR is very beneficial as to make sure the safety
of a real patient (Huang, et al., 2013; Shim, et al., 2003). Using VR technology in
surgical training can prevent the surgeons from doing wrong on operating on a real
patient (Ota et al.,, 1995). To provide useful knowledge and enhance students’
capability, labs in engineering education are created to clarify problems individually.
Learners can practice their existing knowledge in in a real industrial problem through
VR technology. For example, learners can create their model cars in 3D to decrease the
cost of trying it in reality with real materials reducing any wastes and hazardous false
move (Abulrub, et al., 2011).

VR is widely used in adult training and its use with young children is very
limited. Because their hand-eye coordination is under development and use of VR can
inhibit their cognitive and physical development its use is restricted with young
learners. As health and safety warnings, the HMD technology, Oculus Rift recommends
not to use the device with the children under 13. Starting from middle school, VR is
seen advantageous aiding the students to explore, comprehend and commit to memory
better. The use of VR and its components for a long period of time should be restricted
and it is advised to be used with the guidance of a teacher (Standen et al., 2005).
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A literature review that was carried out by Freina (et al., 2015) about exploiting
immersive VR and HMD in teaching reveals that immersive VR is supportive for
learning, offers a training in a safe environment, gives first-hand experience and it
increases the student’s motivation and engagement. VR, can be generally used in the
fields of education and training because it provides its users with real life experiences
that is not easy or possible to be accessed physically due to various reasons, such as
time problems to experience historical periods (Roussou, 2004), physical
inaccessibility, e.g. moving around planets to study the solar system (Detlefsen, 2014),
concerns about safety, for instance while training fire fighters avoiding students from
dangerous firefighting situations (Williams et al., 2015) and ethical concerns, e.g., in
training of a novice surgeon operating on a patient. (Liu, 2014). Furthermore, VR offers
a new approach to study and remember new knowledge for all those who prefer a
visual, auditory or kinesthetic learning style (Leite et al., 2010). VR based learning also
provide learners with multimodal feedback, such as visual, auditory, and haptic
(Durlach & Mavor, 1995).

There is an agreement among the researchers on the effectiveness and
motivation of VR that provides a distinctive experience for learners if the VR is
generated and utilized appropriately (Mantovani, Gaggiolo, Castelnuova, & Riva, 2003;
Winn, et al., 1997). Watson (2000) claimed that "Most would consider that . . . such
systems provide strong potential . . . for the educational process"” (p. 231). By the same
token, Selwood, et al. (2000) asserted that studies on VR claims that it can be a strong
instructional mean as it can develop students in socially, emotionally and academically.
The environment created through VR can address various preferences in learning, make
learners work collectively and give the advantage of re-use of materials and sharing
them with others (Britain, 1999).

VR has potential to bring constructivist acquisition of knowledge into
instruction because it creates an extremely interactive environment in which students
learn actively in a simulated setting in a virtual environment (Kim et al., 2001).
According to the constructivist theory, learners construct new knowledge by taking part
in learning actively through practice on realistic tasks. In other words, they learn
experimentally and experientially (Dewey, 1916). Therefore, educators should create

real world environments to present meaningful and authentic knowledge in learning
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(Jonassen, 1994). In this respect, VR can create real-like environment and enable
learners interact with a simulated environment in real time and help them construct
knowledge through interaction with objects and events in this artificial world. (Pratt, et
al., 1995).

Mobility is important to be able to use the technology in classrooms or other
instructional settings. In the perspective of mobility, VR tools provide easy access when
it is compared to the former impractical VR accessories. The new technology in VR
offers a tool such as goggles, well-matched with mobile phones (Pierce, 2015) which
provides users with untethered immersive 360 panoramic views, and applications that
can be reached from the Oculus VR app stores. In recent days, getting more affordable
and accessible VR has been possible with the advancement in the mobile phones and
devices that are integrated with VR technology (Estes, et al., 2016).  Currently, there
are many mobile HDMs on the market. For example, Google Cardboard, which is
simple and cheap and works with an Android or I0S devices. It uses the stereoscopic
display and the head tracking of the device. Another example is Samsung Gear VR that
is a wireless HDM developed by Oculus VR for Samsung and their phones, Galaxy
Note 4 and Galaxy S6 devices. Samsung Gear VR gives higher immersive quality than
Google CardBoard (Hussein, & Natterdal, 2015).

In the next few years, it is likely to see that OHMD devices accompany people,
just like smart phones. However, it is a less-explored application and the researchers
believe that it is important to investigate the usability and effectiveness of using OHMD
for classroom learning. (Du & Arya, 2015). Despite the traditional face to face
education is still dominant in education field, new emerging technologies such as VR
attract interest in the domain of education. They are conceived as tools that facilitate
learning activities in various situations (Ahmed & Parsons, 2013; Bronack, 2009; Chen,
& Huang, 2012; Tao & Zhang, 2013; Vallurupalli, 2013).

Yet, every new technology brings its troubles with. It has not been easy to use
VR in education in respect to some concerns, such as difficulties in practice,
affordability, usability and unfamiliarity in technology (Bricken, 1991). Another
important factor that needs to be investigated is learners’ opinions about this technology

and their enthusiasm to use it in their learning experiences (Huang, et al., 2013).
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2.9. The Role of VR in Second Language Education

VR applications have offered a new opportunity to the field of education,
making the abstract knowledge easy to learn and teach. As well as it is effective on
understanding scientific concepts, it has an impact on long-term memory retention.
Such immersive environments are helpful in language learning where memory retention
and involvement of the learners are the key factors for achievement (Lee, J. 1999).
Unlike traditional language teaching textbooks, VR for language learning provides a
first-person form of experiential learning giving the opportunity to directly experience
for themselves the thing they want to learn. The textbooks that are based on third-
person’s knowledge are not so meaningful for the learners (Chee, 2001). The
qualitative outcomes of third-person versus first-person learning shows that third-person
learning outcomes are usually shallow and retention rates are low (Singhal & Zyda,
1999; Chee, 2001). The virtual environments are constructed in a way that provides
learners with immediate feedback. The immediate feedback in the language learning
encourages cognitive language learning and increases motivation and interaction in the

language classroom (Fox, et al., 1994).

The formal teaching of vocabulary has its limitations; the exposure to the target
language input is often restricted to the classroom context (Rivers, 1981). VR can
provide a common frame of reference and shared applications. This has been discussed
in terms of discourse management and vocabulary acquisition in L2 acquisition: “the
here and now orientation [of topics] allows learners to make use of the immediate
context to interpret the meaning of utterances” (Ellis, 1995, p. 259). Teachers of L2 can
create a setting which is responsive to the needs of learners. In this way it is possible to
offer students a learning environment in which they are in the center and build their
knowledge by themselves. Hence, changing the inactive position of learners in
traditional classrooms, VR offers active and experiential learning environments for its
users. VR programs can provide second language learners with practice of knowledge in

various settings and realistic situations (Chee, 2001).
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2.10. Vocabulary Teaching and Learning

Vocabulary teaching and learning in L2 was ignored in the pedagogy until mid-
1980s (Richards & Renandya, 2002). In fact, the vocabulary may be the most crucial
language component for learners (Gass & Selinker, 2008). For this reason, from the
mid-1980s and onwards vocabulary for learning a language has gained importance from
the researchers (Laufer, 1990; Carter, 1988; Nation, 1990; Willis, 1990; Descamps,
1992; Nattinger & DeCarrico, 1992; Lewis, 1993; Read, 2000). Laufer (1997) states
that vocabulary learning is a significant part of language learning and use. Researchers
view vocabulary as a vital component of an effective communication (Oxford &
Scarella, 1994). Vocabulary or, in a broader term, lexis has the communicative power. It
is possible to convey a message by using lexis alone without a good knowledge of
grammar (Scrivener, 2005). Widdowson (1978) asserted that native speakers can better
understand the utterances with ungrammatical sentences with accurate vocabulary but it
is not easy for them to get the meaning of utterances with accurate grammar but
inaccurate vocabulary. The vocabulary mistakes that were documented show that L2
learners do lexical errors to a large extent (Gass & Selinker, 2008) and native speakers
claim that these errors in lexis make the meaning difficult to understand when it is
compared to structural errors in a sentence. Comprehension is definitely of great
importance to L2 acquisition; and comprehension of the input depends to a large extent
on lexical skills (Johansson, 1978, as cited in Meara, 1984, p. 229).

2.11. Categories of Vocabulary Knowledge

The preferences and attitudes of learners of language in learning should be
identified clearly. Learners have different levels of vocabulary knowledge. Dale and
O’Rourke (1986) presents word knowledge in four levels: (1) I never saw it before, (2)
I’ve heard of it, but I don’t know what it means, (3) I recognize it in context; it has
something to do with... (4) I know it. Stahl (1985, 1986) defined word knowledge in
three levels: association, comprehension and generation. At the association level the
students can make associations even though they may not get the meaning of the word.
At the comprehension level they can understand the frequently accepted meaning of the
word. At the generation level students can use the target word in a different context. In
order to be assumed to have complete knowledge of a word, learners should know form,
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meaning and use (Nation 2001) which reflect the receptive knowledge. As for
productive knowledge, it requires more details and includes aspects of pronunciation,
spelling, nuances of meaning, and grammatical constraints. Generally, learners’

receptive vocabulary knowledge is broader than their productive vocabulary knowledge.

Another categorization can be made between potential and real vocabulary
(Berman, et al., 1968, as cited in Palmberg, 1987, p.20). The words that will be
recognized by learners although they have not seen them in L2, such as scientific and
technological terms, are referred as potential vocabulary. Real vocabulary includes the

words that learners can recognize after exposure (Gass & Selinker, 2008).

According to Laufer & Paribakht, (1998) and Laufer (1998), there are three
types of vocabulary knowledge: passive, controlled active, and free active. The
frequently used meaning of a word is referred as passive knowledge. If a specific word
Is remembered and produced with the help of a reminder it is called controlled-active
knowledge and the capability of using the word spontaneously involves free-active
knowledge. It was known that passive vocabulary knowledge develops very fast, yet
active (particularly free active) knowledge development occurs very slowly. In addition,
they stated that passive vocabulary was always larger than active vocabulary. The gap
between knowledge types was smaller depending on the learning environment in the

foreign language setting.

Bialystok and Sharwood Smith (1985) underlined the terms knowledge and
control. They described knowledge as the language system stored in the mind of an
individual, and this system is regulated by control mechanism while the user of
language is performing this process.

One more distinction is between breadth (quantity) and depth (quality) of
vocabulary knowledge (Nation, 2001; Nassaji, 2004). Many studies (e.g., Koda, 1989;
Coady, et al., 1993; Haynes and Baker, 1993; Laufer, 1997a, 1997b; Qian, 1999) show
that depth of knowledge is a better indicator of L2 reading comprehension than only
breadth of knowledge which indicates the number of words a learner knows. There are
different degrees of being familiar with a word and these represent vocabulary

knowledge depth. Beside knowing the meaning of a word, depth of knowledge involves
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other aspects of language, such as relations of the words in meaning, structural
specialties, knowledge of words that go together, etc. (Gass & Selinker, 2008).

2.12. Factors Affecting Vocabulary Learning and Acquisition

There is still no consensus on vocabulary learning and acquisition among the
experts of relevant fields. Due to the fact that psychologists, linguists and theorists of
L2 acquisition have different concerns about vocabulary learning, there is no agreed list
of factors and ways which influence vocabulary acquisition (Takac, 2008). Armstrong
(1994) examined the use of Gardner’s theory in the classroom and ended up the
conclusion stating that each person has all eight intelligences that work together in
complex ways. Yet, other theorists have dealt with the study of learning styles from the
perspective of gender, age, experience and maturity stating that people have different

tendencies to learning approaches and learning situations, (Belenky, at al., 1986).
2.12.1. Linguistic Features

Considering the fact that linguists offer so many definitions of the term ‘word’,
this issue seems to be rather complex. (Carter, 1992 p.4) The interpretations about
defining a ‘word’ are limited and incomplete for linguists and second language
acquisition theory. To overcome this complexity, the term ‘lexical unit’ has been
introduced. This term embraces orthographic, phonological, grammatical and semantic
features of a ‘word’. It covers inflections, polysemy, multi-word items such as

compounds, phrasal verbs, and idioms (Taka¢, 2008).

Scrivener (2005, p.227) states that attitudes to vocabulary teaching have
changed in the course of time. The concept of ‘lexis’ was introduced as a change of
understanding and approach in this field. While vocabulary generally refers to single
words (e.g. book, red) or some closely coupled two or three word combinations (e.g. cd
player, dress up), lexis involves arrangements of words and their combinations in mind
and uttering them spontaneously and without thinking on the several aspects of
language system. Lexis can comprise of single items (e.g. table, run), patterns that go
together which are known as ‘collocations’ (e.g. fast food, make money) and longer
combinations of words named as ‘chunks’ or ‘multiword items’ which are used together

as single items (e.g. someone you know, If | were you). These types of long
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combinations are sometimes classified as ‘idioms’ (e.g. a piece of cake, raining cats and
dogs) and changing any of the words results in losing its meaning. Collocations and
chunks can be considered as between vocabulary and grammar. Teaching combination
of single words as a single meaning, in other words teaching lexical items, makes more
sense than teaching single vocabulary items. For instance, there is little point in teaching
the words ‘feel’ and ‘free’ separately and expect that the learners will explore how to
combine these words to get the meaning of ‘feel free’. This should be regarded as a

piece of vocabulary to deal with in the class.
2.12.2. The Influence of First and Other Languages

Jiang (2000, 2002, 2004) suggests a three-stage model of adult second language
vocabulary learning. In the first stage, learners are familiar with structure of a word and
realize its meaning as they think together with their L1. In the second stage, with
ongoing exposure and use, this process is carried out through the first language (L1)
translation. In the third stage, L1 is quitted, but Jiang (2000), asserts that most of the
words, continue to stay in the second stage. He verifies these claims with his various
empirical studies. However, Lee (2007) opposes Jiang’s theory and adds that the
underlying characteristic of meaning exchange depends on the effect of L2 competence,
not the impact of L1.

In L2 learning, learners try to construct a new lexical form onto already existing
conceptual and semantic systems linked to their L1. In some cases, L1 facilitates the
acquisition of lexical items but in others, it may be a handicap (Taka¢, 2008). The
learners are prone to suppose that the system of L2 is nearly the same as in their L1
until they notice that it is not (Ringbom, 1987). In his research Adjemian (1983)
determined that L2 learners tended to transfer lexical patterns from their L1 to their L2.
In another research, Meara (1978) claimed that learners and native speakers of the
language utter dissimilar connotations. The ability to produce native-like word
associations depend on the learner’s word knowledge in terms of breadth and depth
(Schmitt and Meara, 1997). Word formation, in other words, knowing how to combine
elements to produce new items, also varies from one language to another. Word

collocation and combination, which are known as the words that often appear together,
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may cause learners make mistakes and they need to be learned as multiword units as
wholes (Gass & Selinker, 2008).

2.12.3. Other Factors

Other factors influence the learning of a lexical item and make the acquisition of
vocabulary difficult. According to Laufer (1997), the factors that affect the learnability
of lexical items include pronounceability, orthography, length, morphology, including
both inflectional and derivational complexity that increase the vocabulary learning load,
similarity of lexical forms (e.g. synforms, homonyms), grammar, i.e. part of speech, and
semantic features (e.g. abstractness, specificity and register restriction, idiomaticity and

multiple meaning).
2.12.4. Incidental Vocabulary Learning

Wesche and Paribakht (1999b, p. 176) defines incidental learning as what
occurs when “learners are focused on comprehending meaning rather than on the
explicit goal of learning new words.” Gass and Selinker (2008) comment that incidental
learning occurs by the effect of something different, for example, reading a text. Rott
(1999) searched the effects of differential exposure through reading on learning and
retention of vocabulary and came up with the result showing that two encounters with
the targeted words were satisfactory to improve vocabulary knowledge and when the
learners were exposed to the words six times it was seen that the utmost vocabulary
development took place. After the exposures, the amount of recalling for receptive

knowledge was larger than productive knowledge.

In their study, Gu and Johnson (1996) searched the tactics of Chinese university
students learning English in using vocabulary. The students used techniques such as oral
and visual repetition, dictionary use, guessing from the context, and relying on word
formation. The least successful group consisted of the learners that used rote learning
and pictorial repetition (e.g., writing new words with their translation many times to
memorize) strategies. The researchers drew a conclusion that vocabulary growth is
achieved through extensive reading as well as by utilizing various strategies. According
to Hulstijn, (et al. 1996), when learners exploit external information (e.g., dictionaries

or glosses), the formation of a form—meaning relationship is fostered upon repeated
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exposure. However, when there is not such exterior data access, learners frequently do
not care a word that they do not know (see also Paribakht & Wesche, 1999), or deduce
wrong things. Ellis & He (1999) claims that short and long term retention of vocabulary
in incidental learning occurs when learners use the lexical items in a communicative
context. According to Newton (1995), the sort of task has a specific involvement on the
issue of acquisition of words. Gass (1999) asserts that the strong relation between the
two languages, several encounters and being familiar with the words have a positive
impact on the incidental learning. Otherwise, there is a need for purposeful learning.
Hulstijn and Laufer (2001) and Laufer and Hulstijn (2001), link memory retention with
the concept of depth of processing. They also offer the notion of involvement.
According to them, involvement comprises of requisite, quest, and evaluation. The
motivation that a learner has is called as need. The needs can be both internal and
external. Internal needs are stronger than external needs. Search means an attempt to
learn the meaning of a word and evaluation refers to an effort to decide on the

contextual correctness of a word.
2.12.5. Incremental Vocabulary Learning

L2 lexical item knowledge is characterized by several aspects of word
knowledge such as phonological and orthographic, morphological, syntactic and
semantic (Takac¢, 2008). Thus, it is not realistic to believe that learning vocabulary
occurs in one go. A first exposure to a word attracts attention and other exposures give
students a chance to decide on related meaning and sentence structure knowledge (Gass
& Selinker, 2008). Paribakht and Wesche (1993) offered a Vocabulary Knowledge
Scale with five stages: (a) the word is unfamiliar, (b) the word is familiar but the
meaning is not known, (c) a translation into the L1 can be given, (d) the word can be
used appropriately in a sentence, and (e) the word is used accurately both semantically
and grammatically. So, lexical item knowledge should be considered as continuum. In
the initial degree, which is elementary knowledge, the learners have the visual
recognition of a lexical item in a context and they are considered to have receptive
knowledge. In the higher degrees, the learners can produce a lexical item that requires
more knowledge (Melka, 1997).

28



2.12.6. The Role of Memory

Lexical knowledge is more inclined to attrition than other types of linguistic
knowledge (Schmitt, 2000). Learners forget things in both long-term and short-term
memory in a similar way. Most of the learned information is immediately forgotten,
then the process of forgetting slows down. For this reason, the learning and teaching of
vocabulary requires effective plans and preparation (Takac¢, 2008). In order to help
learners to transfer the things they have learned into the long-term memory, Thornbury
(2002) presents some principles that is necessary not to forget a lexical item: multiple
encounters with a lexical item at certain intervals, retrieval and use of lexical items,
cognitive depth, affective depth, personalization, imaging, use of mnemonics and

conscious attention.
2.12.7. Exposure to the Input

According to L1 vocabulary acquisition research, the input comes from a wide
range of contexts and help native speakers to organize their lexical nets (Carter, 1992).
This process occurs incidentally, however in L2 setting, where explicit formal
instruction is applied, this process is rather complex. It cannot be denied that L2
vocabulary acquisition occurs through exposure to various contexts, but there are factors
which affect this process. For instance, in initial stages of vocabulary learning the
context may not play a very important role because inferencing from the context has to

do with learner’s proficiency level (Nagy, 1997).

As they do not have enough lexical knowledge, beginners make deliberate
attempts to learn new vocabulary items such as translation into L1, defining, connecting
to a synonym, or illustrating. Most of the time, vocabulary items can be learnt through
rote learning (Carter, 1992). However, vocabulary learning is not simply learning an L1
equivalence or one to one correspondence of individual lexical item; lexical knowledge
includes discovering the new patterns in the language and starting from phonological
categories to collocations and lexical phrases, and their analysis into meaningful units or
chunks. This means that language production is based on associating ready-made
chunks appropriate for certain situations and that language comprehension is based on
the competency to predict the pattern that will appear in a specific situation. Therefore,
L2 learners should acquire lexical sequences (collocations, phrases and idioms) and
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sequences within lexical units. Using of idiomatic, frequent and familiar units shows a
native-like competence (Ellis, 1997). The role of context in initial stages is limited, but
it becomes significant as leaners’ knowledge develop. Reading is the ideal source of
vocabulary learning in context. An average learner can be able to recognize up to 1000
words a year from written materials (Nagy, 1997). However, mere exposure to reading
does not provide a fast vocabulary growth, but the learners need to have strategic

knowledge to learn explicitly (Takac, 2008).

Another issue to be considered while teaching vocabulary is the amount of items
to be presented. The number of words to be taught depends on some factors, such as the
level of the learners, the learners’ probable familiarity with the words, the difficulty of
the items, their ease to teach (by explaining and just showing), and whether the words
are learned to produce or for recognition only. In addition, the students should not be
overloaded with a lot of new words which stress them out, and the presentation stage
should not take long, there should be enough time for practice. In course books there is
a tendency to present at most a dozen items at a time (Thurnbury, 2002). According to

Stahl and Fairbanks (1986), a typical vocabulary program includes 10-12 words a week.
2.12.8. Learner Differences

Based on research on learner differences, Skehan (2000), has introduced four
categories of individual differences: modality preference, foreign language aptitude,
learning style and learning strategies. Modality preference implies the preferred input
channel - visual, auditory or kinesthetic. Language aptitude suggests that the learner
can have either language analytic capacity or memory predisposition. Learning style
refers to cognitive dimensions holistic versus analytic processing as well as to visual
versus verbal representations. The learner’s personality also accounts for learning style
which may be either passive or active. Learning strategies are classified as
metacognitive, cognitive and socio-affective. Learning strategies are the most flexible of
all other learning differences and their development and use are subject to change with

instruction.
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2.12.9. Language Learning Strategies

There exist various definitions of language learning strategies because many
researchers defined this concept in the context of their research (Takac, 2008). Oxford
(1990) summarizes tactics in learning a language as precise deeds, performances,
movements or ways of learning that learners use to develop their competence in L2.
They include physical and mental activities and can be both observable and
unobservable (Purpura, 1999). The choice of language learning strategies is affected by
some factors such as education (Ehrman & Oxford, 1989; Peacock & Ho, 2003),
teachers’ expectations and learners’ proficiency level (Green & Oxford, 1995; Lan &
Oxford, 2003), age (Ellis at al., 2000), sex (Dreyer & Oxford, 1996; Ehrman & Oxford,
1989), nationality, learning style, previous experiences (Elbaum et al., 1993),
motivation, self-efficacy (Wong, 2005), personal beliefs and attitudes about language
learning (Bialystok, 1979).

As it is widely accepted, language learning strategies are categorized as
cognitive, metacognitive and social and affective (inter alia Cohen, 1998; O’Malley &
Chamot, 1996; Williams & Burden, 2001). Cognitive strategies are mental steps or
actions that are used in learning or problem solving, and they require direct analysis,
transformation or synthesis of learning material (Rubin, 1987). They include mental
processes concerned with obtaining, storage, retrieval and use of information in order to
learn (Williams & Burden, 2001). Metacognitive strategies are based on knowledge
about learning and includes planning of learning, reflecting on the procedure of
acquiring knowledge, setting of goals, observing the performance and apprehension. In
other words, learners look at their learning from the ‘outside’ (Williams & Burden,
2001). Metacognitive strategies play an important role in successful language learning
and help learners control their learning process and progress (Oxford, 1990). Social
Strategies involve cooperation with others, e.g., other learners, the teacher or speakers
of the target language and they provide them with an environment where they can
practice, however these strategies do not affect learning directly. (Rubin, 1987).
Affective strategies are initiatives of learners to understand and gain control over their
feelings (Bimmel, 1993).
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Language learning strategies are important not only for learners but also for
teachers and researchers in L2 learning both because they affect success or failure and
they can be taught in order to make learners efficient learning strategy users. While
teaching how to use the learning strategies, teachers should consider the individual
differences (Takac, 2008).

2.12.10. Vocabulary Teaching Strategies

Teaching approach or strategies to vocabulary teaching are among the factors
which affect vocabulary learning. Teaching strategies are important to ensure the lexical
richness, its constant development, and learner motivation. Thus, teachers should
consider general teaching strategies, principles of planning and organizing a lesson
(Takac, 2008).

Teachers have always been influenced by current trends in theories and
approaches in language acquisition. For instance, the Grammar Translation Method did
not give priority to teach vocabulary, lexical items were only taught when a word
demonstrated a grammatical rule (Kelly, 1969). In the direct and audiolingual methods
vocabulary teaching was ignored because a greater priority was given to teaching of
grammar. In the Direct Method, concrete vocabulary was defined by showing pictures
or pointing at the objects whereas, abstract vocabulary was explained by associating of
ideas (Rivers, 1983; Richards & Rodgers, 1986). On the other hand, the choice of
vocabulary items to be taught depended upon the easiness and acquaintance of the
words and they are taught through drills (Larsen-Freeman, 1986). The Reading Method
emphasized the importance of selection and ordering of vocabulary in instruction and
learning and using them in meaningful activities (West, 1930). With the communicative
approach, the value of vocabulary in communication was recognized and vocabulary

teaching gained importance (Thornbury, 2004).

The teachers who adopted naturalistic approach employed implicit incidental
vocabulary learning, which emphasizes the importance of guessing the meaning from
context and using monolingual dictionaries and avoiding translation. Though, exposure
to a variety of contexts was seen as very important in acquisition of vocabulary, its
effects indicated that inferencing is not easy all the time. Even if learners have strong
inference skills and level of knowledge, they might get incorrect guessing. While
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incidental vocabulary learning (inferring the meaning from context, checking it with a
dictionary and writing it down) is enough for immediate comprehension and helps
memory retention (Huckin & Haynes, 1993; Nation, 1982; Schouten-Van Parreren,
1999), Hulstijn (1997) says that this procedure does not guarantee for the retention of
the link between the word’s form and its meaning. To sum up, it is thought that implicit
incidental learning is slow and does not provide efficient long term retention (Sékmen,
1997). In order to not to forget a word learners should learn it intentionally. If learners
have difficulty in learning and remembering a word, they can be advised to use a
mnemonic technique, such as keyword method. On the other hand, this way of learning
is rarely practiced due to the difficulty of its applicability; because it is not easy to find a
mediating word (Kasper, 1993; Oxford & Crookall, 1990). According to Judd (1978), a
systematic and controlled explicit teaching needs to be employed from the very
beginning of language instruction. Lewis (2000b) defines teaching as linear and
systematic, but points out that learning is not the same. The contemporary approach to
vocabulary teaching acknowledges the importance of both implicit and explicit teaching

for more efficient vocabulary teaching and learning.

A substantial body of research that was carried out with English-language
learning students in the United States revealed some successful vocabulary teaching
ideas: presenting words in meaningful contexts, such as in interesting texts; encouraging
participation and motivating students; teaching vocabulary should be in depth and occur
over time with repetition and review; lessons should involve discourse around the text;
vocabulary study should build on students’ background such as cognate identification;
lessons should involve scaffolding such as visual materials, simplified syntax, or oral
language practice activities (Helman, 2008). According to Blachowicz (et. al., 2006),
there are three characteristics of strong vocabulary teaching: (1) the need for language
and word rich environments, (2) the intentional teaching of selected vocabulary; (3) the

developing of word learning strategies.

The teaching strategy of a teacher depends on the time available, the content,
and its value for learners (Hatch & Brown, 2000). Seal (1991) discriminates between
planned and unplanned vocabulary teaching strategies. Unplanned teaching strategies
are applied spontaneously with the aim to help learners when an immediate need arises.

Seal introduces three-step procedure while teaching vocabulary: convey, check and
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consolidate the meaning. Planned vocabulary teaching needs to be clearly defined,
explicit and deliberate. According to a review of the literature (Hatch & Brown, 2000;
Nation, 2001; So6kmen, 1997; Thornbury, 2002), two major categories of teaching
strategies have been identified: (1) presentation of new lexical items and (2) review and
consolidation. Presentation of vocabulary needs to be based on various techniques in
order to address different learning styles and to break the classroom routine. For review
and consolidation, Schmitt (2000) places emphasis on the revision of the material
immediately after initial learning and then at gradual intervals, e.g. one day later, a week
later, a month later and finally six months later. The teacher should find various ways to

provide learners with opportunities for practicing and retrieving words from memory.

To conclude, in L2 vocabulary teaching, the teacher consistently encourages,
monitors, corrects, directs, evaluates and tests. Formal vocabulary instruction needs to
be based on a variety of teaching techniques with continuous and systematic revision
and assessment (Laufer, 1991).

2.13. Classroom-Based Language Assessment

Classroom-based language assessment gives results to make decisions about
instruction and students and a strategy is needed to use these results effectively. To
make a decision, there is a need to identify the purpose of the evaluation, collect
information and interpret it (Genesee & Upshur, 1996).

2.14. Language Assessment from the Past to Present

In the middle of the twentieth century, behaviorism and structuralism had an
impact on language testing highlighting grammatical sentence level, definitions and
translation of vocabulary items. According to this approach, assessment of four skills —
reading, writing, listening, speaking and other units of language discretely can be done
successfully. Then, the new emerging pedagogy which emphasizes more
communicative competence opposed the discrete point approach of behaviorism and
structuralism which are inauthentic and decontextualized (Abeywickrama & Brown
2010).
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On the other hand, in integrative approaches language competence was seen a
set of interacting abilities that cannot be tested separately (Oller, 1979). Cziko (1982)
offered integrative testing which includes cloze tests and dictations that measure overall
proficiency and that include knowledge of vocabulary, grammar, discourse structure and
reading skills. By the mid-1980s Canale & Swain’s (1980) work on communicative
competence awoke the idea of communicative language testing. According to this view,
language testing should both test language performance and language use in an
authentic and natural way (Bachman & Palmer, 1996; Shekan, 1988, 1989; Fulcher,
2000).

Now, more student-centered agenda gain importance by language courses and
test designers around the world (Alderson & Banerjee, 2001, 2002; Bachman, 2002;
Leung & Lewkowicz, 2006; Weir, 2005). This new approach to testing, which is called
performance-based assessment, offers oral and written production, open-ended
responses, integrated performance across skill areas, group performance and other
interactive tasks instead of paper-and-pencil multiple choice test of separate items
(Abeywickrama & Brown 2010).

Towards the end of the twentieth century, traditional view of intelligence
extended the view of intelligence to eight different parts that are called multiple
intelligences: spatial, musical, kinesthetic, naturalistic, interpersonal, intrapersonal
(Gardner, 1983, 1999), creative thinking and manipulating strategies (Sternberg, 1988,
1997). However, the multiple intelligences view was not accepted by the academic
community (White, 1998). This view of assessment was believed that it had lack of
objectivity in measuring such constructs as interpersonal intelligence, creativity and
self-esteem (Armstrong, 1994). Despite the recognition of multiple intelligences has had
an indirect effect in the language assessment field, diversity of learning abilities and
styles have been appreciated by communicative classroom activities in textbooks and

programs (Abeywickrama & Brown 2010).

One of the current issues of today involves alternative assessment. Performance-
based classroom assessment is a trend to supplement traditional assessment with
alternative assessment that is more authentic in providing meaningful communication
(Abeywickrama & Brown 2010).
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In recent years, computer-based testing has gained importance and it can provide
small-scale home-grown tests (e.g., tests available on Web sites), and large-scale
standardized tests (e.g., TOEFL® Test). Using computer technology creatively, teachers
and test makers can increase authenticity, interactivity and autonomy (Abeywickrama &
Brown 2010). Computer technology can provide convenience of communicative
language teaching and testing (Chapelle & Jamieson, 2008; Jamieson, 2005).

2.15. Testing of Vocabulary

Vocabulary knowledge is complex and therefore no single measurement can
contain the whole knowledge of vocabulary. In order to measure anything, the units of
measurement should be understood and used appropriately. Vocabulary tests are
constructed considering two main issues: which words are to be measured and what
method is to be used for measurement. Different aspects of word knowledge need to be
tested with different methods. Language measurement is not an issue of belief, but it is
the issue of collecting and evaluating the information obtained empirically (Milton,
2009).

Abeywickrama and Brown (2010) classifies the assessment instruments
according to their purpose. Teachers need to be familiar with the common types of
classroom based assessment in order to design their own tests for their own assessment
purposes. Achievement Tests are widely used by classroom teachers to measure
students’ ability in a lesson, unit or even a total curriculum and they are restricted to a
particular material which exists in a curriculum within a time of frame. Diagnostic tests
are applied in order to diagnose the aspects of a language that learners need to improve
and that a course need to cover. These tests can reveal more detailed information on
what students need to work on in the future. Proficiency tests assess the overall ability
of a learner and they are not limited to specific curriculum or a course. They include
standardized multiple choice items grammar, vocabulary, reading and aural
comprehension. Placement tests aim to place a student into the right level of a language
curriculum or a section of a school. A placement test usually includes the material to be

covered in a course in a curriculum.

For a long time, vocabulary testing was not standardized in the field and it was

not possible to compare the results of one experiment with another in a meaningful way.

36



Now, even though there is not a testing system which can test every aspects of
vocabulary knowledge, there are some well-structured tests that have the capacity for
large scale studies and comparisons. For making a good vocabulary test there should be
some considerations (Milton, 2009): Does the test measure exactly what it is desired to
measure? Is it consistent? Is it compatible with the administrative constraints? Does the
language represent the real world language use? Does the test give useful feedback to
the learner? These considerations are the five criteria that need to be used to evaluate a
test: validity, reliability, practicality, authenticity and washback (Abeywickrama &
Brown 2010).

2.16. Types of Vocabulary Test

Multiple choice test is the most common way of testing vocabulary knowledge.
It can be seen with isolated words, words in a sentence context, or words in whole texts.
Multiple choice test is easy to score, however writing distractors for the options may be
challenging and they only test receptive vocabulary knowledge. An alternative to
multiple choice is gap-filling. Gap-fill tests test the productive vocabulary knowledge of
learners in which they are asked to recall the word from memory to complete the
sentence or text. The widely used one is the cloze test where the blanks are regularly
spaced. Cloze test enables to test a wide range of word types, such as grammar words
and content words. The variant of the cloze test is selective (or open) cloze where the
specifically chosen words are deleted in the text. This type is more valid in terms of
testing the content words that are targeted. It is possible to give the initial letters of the
words in the selective cloze test to prevent the confusion that would occur when there
are more than possible answers. C-test is another variety of this approach. In a C-test
the second half of every second word is deleted and the learners are asked to complete.
Researchers have revealed that C-test provide success as any other types of vocabulary
tests, therefore it is valid and can be used as a placement test. However, they are not
widely used due to the fact that it is not easy to test targeted items. Another gap-filling
test is word formation technique where the students are asked to convert the word from
one form to a different and appropriate one depending on the text context. That kind of
task also requires the ability to understand the context clearly in order to choose the

right form. In order to assess a learner’s ability to create their own sentences in contexts
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that show the meaning of targeted words, they may be given a choice to create a
sentence or a whole writing that covers the given vocabulary items (Thornbury, 2002).

2.17. Designing Vocabulary Tests

The first thing in designing tests is to make clear the purpose of the test so that
the results can be evaluated in relation to the planned use of the test. Next, there is a
need to define the construct or the ability we intend to measure. Teachers, mainly, rely
on syllabus-based approach to define the construct (Abeywickrama & Brown 2010).
The syllabus-based approach is suitable for defining the construct because “the lexical
items and the vocabulary skills to be assessed can be specified in relation to the learning
objectives of the course” (Read, 2000, p. 153). According to Abeywickrama & Brown
(2010), the theory-based construct is appropriate for assessing vocabulary proficiency.
After defining the construct, we need to select the target words. Then, we should
determine mode of performance. There are two modes of performance: recognition or
comprehension and recall and use. In the recognition or comprehension mode, the
words are given and students are expected to show they know the meaning of that
lexical item. In the recall and use mode, they are provided with a kind of stimulus to
elicit the word from the student’s memory and they are asked to produce that word.
Milton (2009) defines these two modes of performance as receptive vocabulary
knowledge and productive vocabulary knowledge. To test receptive vocabulary
knowledge, test writers need to choose words that may be presented to the learner who
do not need to produce the language at all. A test of productive vocabulary knowledge

needs a technique that can elicit vocabulary.

Whether the test includes a context, or it tests productive or receptive knowledge
depends on the purpose of the test and its possible effect on teaching. For instance, if
the aim of the evaluation is to test reading skill of the learner, then a contextualized
receptive test needs to be applied because reading requires a context to use the clues and
be able to work out the meaning. Although de-contextualized word tests can provide
practicality to construct and score, they may cause learners only to memorize lists of
words and obviously it might not valid for testing reading ability of a learner
(Thornbury, 2002).
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2.17.1. Designing Assessment Tasks to Test Receptive Vocabulary

While creating vocabulary assessment tasks, there is a need to create a context to
point out a particular meaning of target word. The context is generally created with one
sentence in order to provide practicality of construction and scoring. So, word

recognition is required according to the given context (Abeywickrama & Brown 2010).

Another way to test receptive vocabulary assessment task is matching exercise.
In this type of task, the learners are asked to match the word with its meaning as in the
example below (Read, 2000, p. 172):

Vocabulary knowledge can be tested not only for assessing progress and giving
feedback, but also for proficiency purposes. For this purpose, the learner’s vocabulary
size is tested with word association test. In this test, the target word is presented as a
stimulus and test takers are asked to find out the word that is closely associated with the
target word (Read, 2000).

2.17.2. Designing Assessment Tasks to Test Productive Vocabulary

The context, as is the case with receptive vocabulary assessment task, is
important in productive vocabulary assessment task as it requires recall and use.
Sentence completion is a common task that is used to elicit target word from a learner’s
memory. In order to do produce the target word, the test taker should understand the
context clearly. It is possible to assess the form and lexical item along with its meaning
with longer passages. This is called selective-deletion cloze or gap fill test
(Abeywickrama & Brown 2010).
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PART I1lI: METHOD

3.1. Introduction

This chapter presents information about the research design, the participants, the

instruments, the data collection procedures, and the methods used for data analysis.
3.2. Research Design

The aim of the study was to find out the effectiveness of VR tools on vocabulary
learning and retention. To obtain the results, the study was carried out with two groups
that were considered at the same proficiency level, which is A2 elementary English. The
experimental and control group were selected randomly. While the experimental group
was instructed with VR tools, the control group had conventional teaching without VR
tools. The two groups were presented the same topics at the same time limits. The pre-
test, post-test quasi-experimental design was employed to establish a cause-effect
relationship between the interventions and learning outcomes. To determine the level of
retention, a follow-up test was used. Experimental method is used to determine the
response of the subjects to the variables and to determine the cause and effect
relationships between the variables (Karasar, 2010). This method is the most commonly
used experimental method, especially in the field of education, where it is not possible

to keep all variables under control (Aydede & Matyar, 2009).
3.3. Participants

This study was carried out with two groups in an English course opened by
Buylkcekmece Municipality in Istanbul. The experimental group consisted of 31
students (21 females, 10 males) and in the control group there were 23 (16 females, 7
males) students. The groups were formed by the institution before the study began and
the students were assigned to groups randomly. The researcher was not able to
manipulate the groups. Their level of proficiency was A2 elementary. The age range
was 20-65.
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3.4. Data Collection Instruments

In this study, two kinds of instruments were used to collect data: tests (a pre-test,
a post-test, and a follow-up test) and one questionnaire. The material motivation
questionnaire consisted of twenty-four questions. The scoring was done depending upon
a likert scale ranging from (1) Strongly Disagree to (5) Strongly Agree. The
questionnaire was adapted from by Keller (1987) and it was translated into Turkish by
Kutu and Sozbilir (2011). (See Appendix 2). The questionnaire aimed to reveal the
learners’ attitudes towards the VR tools that was used in the study. The pre-test was
designed to test the targeted vocabulary knowledge of the students and it included all
the items that would be presented during the study (See Appendix 3). The post-test was
applied in the end of the instruction and covered all the topics and vocabulary items to
test the students’ knowledge. (See Appendix 4). The follow-up test was designed to test
long term memory retention of the targeted words and applied after four-week interval.
(See Appendix 5). The scores obtained from pre-test and post-test were compared to
determine the effects of the VR tools on vocabulary learning and the scores obtained
from post-test and follow-up test were used to define the effects of the VR tools on

vocabulary retention.

3.5. Procedure

In order to test the effects of VR tools in teaching vocabulary, quantitative data
was gathered. At the very beginning, the targeted vocabulary knowledge of the
experimental and control group students was pre-tested. During the study, three
different topics of vocabulary were presented to the students. At the end of the
instruction, a post-test that covers the three topics and targeted vocabulary items was
applied. Then the students returned to their normal classroom activities with their
teacher for four weeks. After a four-week interval, a follow-up test was administered to
test the retention of the targeted vocabulary. Another instrument that was applied in the
end of the study to find out the opinions of the students about the materials was

Instructional Materials Motivation Questionnaire.

Having two lessons each week, the study took 9 weeks in total. In the first week,

the students were introduced with the study outline and had the pre-test. After six
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weeks, the instruction was completed. In the eighth week, all the topics were revised.
Finally, in the ninth week, the students did the instructional materials motivation
questionnaire (See Appendix 2) and had the post-test. Both pre-test and post-test were
similar in content and design. There was multiple choice, gap-fill, and word/sentence

writing activities in the tests. The total point of the tests was 100.

In the classes with the control group, conventional classroom learning activities
were done using flashcards, PowerPoint slides and whiteboard. With the experimental
group, along with flashcards, PowerPoint slides and whiteboard, Google Cardboard,
smart phones and web based VR applications were used as an intervention. Both groups
had the same amount of learning time. The only difference was in differentiation of
activities e.g., while the control group was doing extra flashcard/ PowerPoint activities
in pair/group work, the experimental group was experiencing VR tour to do the given
tasks.

Three topics that were selected from the course program and related applications
were downloaded from the smartphone store, which is either App Store for I0S, or Play
Store for Android operating systems. The applications were downloaded for free. (The
free download opportunity has been changing any time; after a while the creators of the
applications can change the free downloadable option and charge a fee. By the same
token, while some smartphones allow free download of the application, some may ask
for a fee for the same application.) The students whose smartphones were not
compatible with VR application view, were provided with samrtphones by the
researcher. The VR glasses that were used in the study was at the same quality with
Google Cardboard glasses, however they were not made of carton, but plastic material

(See image 3-1).

In this study, the convenience sampling method was used for the group
selection. The choice of this sampling strategy was guided by practical reasons (the
accessibility of the participants for the researcher). Their age, gender, and social

background were not taken into consideration in this study.
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Image 3-1: VR Glasses in the current study
A photo of the real object that was used in the study

The first topic for the first two weeks was parts of the house and the furniture,
along with prepositions of place to practice the targeted vocabulary. To achieve the
teaching objectives, the VR application named The Apartment View VR was
downloaded (See image 3-2). In this application a human avatar appears with very
limited interaction saying only ‘Hello.” The users of this application can have a chance
to explore the flat and enter the rooms by opening the doors just focusing on it 3

seconds.

First, the students were introduced with the new vocabulary using flashcards.
After the presentation stage of the lesson, it was time to experience the VR application,
which was the practice stage of the lesson. So, the students were asked to slot their
smartphones into their VR glasses and wear it. In the first run, they were asked to
explore the flat in detail entering all the rooms to be able to list as many furniture names
as they can remember. In the second run, they walked around the flat in order to learn
about the positions of the furniture and keep them in their minds to be able to answer
the memory questions that were to be given by the teacher. In the production stage of
the lesson, the students wore their headset for the third time to work in pairs to describe
the rooms using prepositions of place and write sentences taking turns. The students
were taught not only with VR but also with traditional instruction using the board,

PowerPoint slides and photocopiable materials.
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Image 3-2: The Apartment View VR

A screenshot from App store.

The second topic was about food, drinks and containers along with countable
and uncountable nouns. In order to teach the targeted vocabulary, the application named
VR Grocery was chosen (See image 3-3). This application allows users to move the
objects by focusing on them. The students were able to put the things they wanted to

buy in their trolley just by staring at the object for 3 seconds.

This application was exploited in the practice and production stage of the lesson.
After being presented with the new vocabulary using PowerPoint slides, the students
wore their VR glasses and started shopping in the supermarket. First, they were asked to
buy the food or drinks that the teacher want them to find as quickly as possible. The
first person who found and put them in his or her trolley was rewarded. The next time
that they experienced the VR was for the purpose of the production of the language;
they were asked to write and talk about their shopping. However, the students had some
complaints about the VR experience with this application. Majority of the students
claimed that it caused severe headache and nausea and for this reason they seemed
reluctant to experience again. So, the remaining time was used to do traditional

activities.
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Image 3-3: VR Grocery

A screenshot from App store

The third topic was animals and animal behaviors. To achieve the lesson
objectives, the application named VR Roller Tour Forest was chosen (See image 3-4)
The first two applications were used in the practice and production stages of the lessons.
Different from the that, this new application was exploited in the all stages of the lesson
that were presentation, practice and production. The application itself included the
animal names with their visuals (See image 3-5). Thus, it was possible to introduce the
new vocabulary to the students using this application. In the first time that the students
experienced the application, they were asked to work in groups and name as many
animals as they can see. When they viewed 360° they were able to see extra animals
around which some of them were already known by them. Then, the students were
introduced with the vocabulary of animal behaviors with traditional techniques. After
that, they were asked to name the animals by their specific behaviors or actions in the
application. In the end, they produced the language playing a ‘guess what’ game. They
worked in pairs: while one student was viewing and making sentences about an animal
action (e.g. | see an animal that is swimming) in the virtual environment, the other pair

guessed the animal (e.g. It’s a crocodile).
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Image 3-4: VR Roller Tour Forest

A screenshot from App store

Image 3-5: Display of labelled animals in VR Roller Tour Forest
A screenshot from the application

3.6. Data analysis

Pre-test and post-test designs are commonly used in educational research
designs to explore effects of treatment on participants. In addition to pre-test and post-
test, follow-up test and a material motivation questionnaire was employed in this study.

All of the data collected at the end of the study were statistically analyzed by means of
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the Statistical Package for the Social Sciences (SPSS) version 20.0. To get an
informative analysis, an Analysis of Covariance (ANCOVA) and Independent Samples
t-test were utilized to make comparisons and evaluate the effect of the VR tools on the
vocabulary learning and retention. In the study, 95% confidence interval, p = 0.05

significance level were considered for the analyzes.

The data were analyzed in three phases. In the first phase, pre-test results were
analyzed by the Independent Samples t-test to identify whether there was a significant
difference between the experimental and the control groups. Then, using the pre-test as
the covariate, the post-test results were analyzed by the ANCOVA test to observe any
changes in terms of vocabulary learning between the control and experimental groups in
their post test scores. After that, follow-up test scores of the groups were analyzed by
using the Independent Samples t-test to find out the effects of the treatment on

vocabulary retention.
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PART 1V: DATA ANALYSIS AND FINDINGS

4.1. Introduction

This chapter aims to introduce the results of the data analysis procedures related
to each research question. The results obtained from the statistical analysis will be
presented via tables and graphs.

4.2. The Effectiveness of VR Tools on Vocabulary Learning

As it was reported before, the research design includes an experimental group
receiving the treatment of VR tools supported learning and a control group receiving no
treatment. The first research question aims to investigate the effects of VR tools on EFL
learners’ vocabulary learning. In this respect, two sub questions were identified. The
first sub question (a) investigates whether there is a significant difference between the
control and experimental groups in their pre-test scores. It is critical to conduct a pre-
test to evaluate the both groups’ initial vocabulary levels preceding the treatment

process as it is important for the study that the groups are at the same level.

Thus, to find an answer for the first sub-question (a), a pre-test was conducted to
find out and be able to compare both groups’ targeted vocabulary knowledge and the
outcomes were examined using an Independent Samples T Test. As could be seen from
the Table 4-1 and Table 4-2 (p>0,05), the results did not indicate a significant difference
in the scores between control (M = 53.87, SD = 12.048) and experimental (M = 54.2,
SD =12.129) groups; t (38) = -.511, p = 0.40. For this reason, neither the control group
nor the experimental group were superior to each other in the target vocabulary

knowledge and could be equally evaluated at the beginning of the study.

Table 4-1: Group Statistics for Pre-Test Scores

Group N Mean Std. Deviation | Std. Error Mean
Pre Test  Control Group 23 53,87 12,048 2,512
Experimental Group 31 54,20 12,129 5,534
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Table 4-2: Independent Samples Test Results for Pre-Test Scores

Levene's Test
for Equality
of )
Variances t-test for Equality of Means
95% Confidence
. Interval of the
Sig. (2 M Std. E
F Sig. t df tailed) ean - Efror Difference
Difference | Difference
Lower Upper
Pre Equal ,061 | ,439 -,511 40 40 -,500 4,260 -7,608 -,702
test variances
assumed
Equal -511| 38,261 41 -500 4260| -7,608 -, 702
variances
not
assumed

As a significant difference was not observed in groups’ pre-test scores, the
treatment phase of the research was started. The experimental group was instructed with
VR tools for six weeks and the control group received traditional classroom instruction
for the same period of time.

In order to learn whether there is a noteworthy difference between control and
experimental group in their post-test scores as it was stated in the second sub question
(b), a posttest was conducted with both control and experimental group to observe any
change in participants’ vocabulary learning and the results were analyzed through
ANCOVA test using the pre-test as covariate. Mean scores and standard deviation of
both groups can be seen in Table 4.3. As it is seen, there is an increase in both groups’
scores, however, the mean score of the experimental group (77,17) remained almost ten

points below the score of the control group (87,57).

Table 4-3: Descriptive Statistics for Post Test Scores
Dependent Variable: Post Test

Group Mean Std. Deviation N

Control Group 87,57 11,475 23
Experimental Group 77,17 13,024 31
Total 82,37 12,730 54
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Table 4-4: Levene's Test of Equality of Error Variances?
Dependent Variable: Post Test

F

dfl

df2

Sig.

1,558

1 38

,305

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

a. Design: Intercept + PreTest + group

Table 4-5: Tests of Between-Subjects Effects
Dependent Variable: Post Test

Type I11 Sum off Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 3218,309° 2 1072,770 11,091 ,000 442
Intercept 7918,633 1 7918,633 81,868 ,000 ,661
Pre-Test 629,677 1 629,677 6,510 ,014 ,134
Group 2098,334 1 2098,334 21,630 ,000 ,341
Error 4062,409 42 447,797
Total 319379,000 46
Corrected Total 7280,717 45

a. R Squared = ,442 (Adjusted R Squared = ,402)

Table 4-4 explains that ANCOVA outcome of the post-test analysis (p =. 305)

supported instruction on individuals participating in the study.

4.3. The Effectiveness of VR Tools on Vocabulary Retention

suggests that there is no significant difference in educational effectiveness of VR tools

The second question of the study aimed to investigate the effects of VR tools on

test scores.

vocabulary retention of the learners. This question was determined to find out whether
there is a significant difference between control and experiment group in their follow-up

After treatment was completed, both groups returned to their normal classroom

four-week interval. Results were analyzed by Independent Samples T Test.

Table 4-6: Descriptive Statistics for Follow up Test Scores

Group N Mean Std. Deviation| Std. Error Mean
Follow Up Test Control Group 23 81,73 11,740 2,503
Experimental Group 31 73,39 12,862 2,682

training for four weeks, and a follow-up test was administered to test the targeted
vocabulary knowledge with both control and experimental groups at the end of this
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Table 4-7: Independent Samples Test Results for Follow up Test Scores
Levene's
Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
) Sig. Interval of
Sig (-
E t d . Mean | Std. Error the
f tailed) Difference| Difference Difference
Lower Upper
Foll Equal 474 495 2,268 43 ,028 8,336 3,676 ,923 15,749
ow variances
Up assumed
Test
Equal 2,272 42,910 ,028 8,336 3,668 ,937] 15,735
variances
not
assumed

The results of follow-up test scores did not show a significant difference
between the control (M = 81.73 SD = 11.740) and the experimental (M = 73.39, SD =
12.863) groups as it is seen in Table 4.6 and Table 4.7 (p >0,05).

Tables 4.1, 4.3 and 4.6 (See also image 4-1) show the mean scores of the pre-

test, post-test and follow-up test, respectively, for both groups. The control group

started with an average score of 53.87 on the pre-test, increased to 87.57 after six weeks

and showed a score of 34 points. However, in the follow-up test of the control group,

the mean score decreased to 81.73 and showed a score of 28 points.

The experimental group, which started with an average score of 54.20 in the pre-

test, increased to 77.17 in the post-test in six weeks, indicating a 23-point increase. The

mean score in the follow-up test of the experimental group was 73.39, indicating a gain

of approximately 19 points since the pre-test.
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Image 4-1: Estimated Mean Scores of Pre-Test, Post-Test, and Follow-up Tests Results

4.4. The Students’ Attitudes towards VR Tools

The objective of the third research question is to investigate the opinions of the
students on the use of VR supported learning materials. Thus, the "Instructional
Materials Motivation Questionnaire™ (IMMQ) (See Appendix 2) was applied to the
participants in the experimental group at the end of the training process. IMMQ was
developed by Keller (1987) and the validity and reliability of the study and its
translation were carried out by Kutu and S6zbilen (2011).

The questionnaire consists of 36 items in four factors (attention, conformity,
trust, satisfaction). The questionnaire was translated into Turkish and then evaluated in
terms of language and meaning getting the opinions of 15 lecturers from Turkish and
foreign language specialists. After the evaluation, the cultural appropriateness of the
questionnaire in terms of education system and Turkish language validity were
reexamined by the experts. The questionnaire was administered to a total of 262
students in Atatirk and Erzincan University Education Faculties. Items total test
correlations were calculated as evidence for item validity, and items with negative or
very low correlation (r <30) with questionnaire scores were extracted. Questionnaire
structure validity was analyzed by descriptive factor analysis. Because of the fact that
the questionnaire was separated from the unrelated factors during the factor analysis,

varimax vertical rotation technique was used. As a result of the analysis, the
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questionnaire was found to be two factors and 24 questions. The reliability of the

questionnaire (Cronbach Alpha) internal consistency coefficient was 0.83 for the total

questionnaire and 0.79 and 0.69 for the sub-factors, respectively.

The following two questions were searched with the help of this questionnaire:

1. When you first learned the course contents, did you think that there is an interesting

thing which attracts attention?

2. Did you enjoy studying in the lessons with the use of these materials?

Table 4-8: Statistical VValues of the Items of IMMOQ

Madde Minimum Maximum Ortalama Standart Sapma
1 2 5 4,26 ,964
2 2 5 4,17 1,029
3 1 5 3,87 1,290
4 2 5 4,35 ,832
5 3 5 4,43 ,788
6 2 5 4,39 ,988
7 3 5 4,48 ,790
8 2 5 4,65 75
9 2 5 3,96 ,976
10 2 5 4,09 ,949
11 3 5 4,39 122
12 1 5 3,70 1,259
13 3 5 4,00 ,853
14 1 5 3,78 1,536
15 2 5 4,09 ,996
16 1 5 3,74 1,214
17 2 5 4,09 ,848
18 1 5 3,55 1,402
19 1 5 4,17 ,887
20 3 5 4,30 ,559
21 3 5 4,57 ,590
22 3 5 4,48 ,665
23 3 5 4,04 167
24 3 5 4,35 175

In Table 4.8, descriptive statistical data of each question that are included in the

questionnaire is shown. The data in this table reveals the opinions of the participants

about whether they enjoyed the lessons. The answers of these questions will be

interpreted in comparison with the values in Table 4.9.
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Table 4-9: Value Ranges of IMMQ

Arithmetic Mean (x) Explanation
1.00-1.80 | never agree
1.81-2.60 | agree little
2.61-3.40 | agree
3.41-4.20 | agree very much
4.21-5.00 | totally agree

The first eleven questions ask the question "When you first learned the course
contents, did you think that there is an interesting thing which attracts attention?" and
the arithmetic mean of these questions answers that question. The mean of these
questions is 4.28. As it can be seen in Table 4.9, the participants said "I totally agree" on
this question.

The other thirteen questions in the questionnaire answer the question of “Did
you enjoy studying in the lessons with the use of these materials?”. The mean of these
questions is 4.07. As it can be seen in Table 4.9, the participants said "I agree very
much.".

In the light of this information, the VR tools supported vocabulary instruction
attracted the attention of the participants who joined the study and seemed to be enjoyed
by them. In other words, the participants seemed to like this type of instruction in

general.
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PART V: DISCUSSION AND CONCLUSION

5.1. Introduction

In this chapter, the research findings about the effects of VR tools on vocabulary
learning and retention will be discussed together with the opinions of the students
towards these tools. Then, the limitations and implications of the study will be presented

and some and suggestions for further study will be given.

5.2. Discussion of the Effectiveness of VR Tools Supported Materials on

Vocabulary Learning

Rose and Billinghurst (1995) carried out a research using fully immersive head
mounted display to teach Japanese prepositions. According to the research results, the
researchers reported that a variety of approaches exist in fully immersive end of VR
applications, such as Total Physical Response (Asher, et al., 1974) and Natural
Approach (Baltra, 1992; Terrell, 1986). Furthermore, the immersive VR was qualified
as a place where students were taught through direct demonstration without translating
and where they can experience the silent periods while they were being exposed to
voice commands. Rose and Billinghurst (1995) also underlines that due to the fact that
learners are active participants in learning, VR addresses constructivism, as well. In all
respects, the immersive VR tools that were used in the current study addresses all the

methods mentioned above.

One of the obstacles in language learning is providing an authentic language
learning environment in traditional classroom instruction (Little & Brammerts, 1996).
VR with mobile viewer and the applications that were used in this study provided the
students with real life situations e.g., a flat where they can visit, a supermarket where
they can do the shopping or a jungle for the safari. In this respect, immersive VR tools
can be considered as a great opportunity for education to provide learners with real life
situations in virtual environments where the school structure and physical classroom

limitations do not allow for real life experiences.
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One of the features of adult learners is that they want to reach the goal and put
the knowledge in practice (Schroeder, 1993). With the VR tools that were used in the
current study, the students had the opportunity to practice their knowledge by doing the

activities in a virtual environment.

The aim of this study was to introduce a new way of vocabulary learning,
supported with immersive VR tools. Learning with VR tools was a new an
unaccustomed experience for the students in the study. However, the course content
excited them and they were enthusiastic about using this technology. As Naismith and
Corlett (2006) emphasized, in order to have a successful learning, this technology was
incorporated with standard classroom leaning and students’ previous learning
experiences. In the current study, the students were taught not only with VR tools but

also with other traditional techniques.

In the current study, to investigate the effects of VR tools on EFL learners’
vocabulary learning, the control and experimental groups were pre-tested to find out
whether they were at the same level. The results of the pre-test showed that there was
not a significant difference in the scores between control (M =53.87, SD = 12.048) and
experimental (M = 54.2, SD =12.129) groups; t (38) = -.511, p = 0.04. Thus, the study
was applied to both groups which were under equal conditions. The experimental group
was instructed with VR tools for six weeks and the control group received traditional
classroom instruction for the same period of time. After the instruction period ended, a
post-test applied in order to observe any change in participants’ vocabulary learning.
Using the pre-test as covariate the results were analyzed and it was observed that both
groups increased their score, but the experimental group remained almost ten points
below the score of the control group. The outcome of the post-test analysis (p =. 305)
suggests that there is no significant difference in educational effectiveness of VR tools

supported instruction on individuals participating in the study.

As the results show that the VR tools used in the study have positive impact on
students’ learning. During the study, the students were engaged with the activities, but
they seemed confused with the use VR technology because it was a new thing that they
did not experience before. At first, they felt frustrated while they were struggling to
experience the applications and doing the tasks. When they got used to it they enjoyed.
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However, after a short time many reported that their eyes were irritated and they had a
feeling of dizziness. This caused them to spend short time in virtual environment. Due
to the poor vision of Google Cardboard glasses and unimproved, very simple
applications that were available for free in smartphones’ stores, the students had the
experience with the low quality VR tools. Even though the outcomes of the study reveal
that learning took place for the experimental group that were instructed with the VR
tools, control group increased its score almost ten points more. This is an evidence that
the adult learners in the current study have adopted traditional education and achieved
better in it. According to O’Connor (1997), learners need to trust the ways that they are
instructed. The experimental group might have shown resistance against this new
technique. In order to provide an effective learning, students’ learning styles should be
addressed (Claxton & Murrell, 1988). Yet, another issue that needs to be taken into
consideration is that learning styles change with age, maturity and experience (Palloff &
Pratt, 2003). Majority of the participants of both groups in this study were between 40-
65-year-old who seemed to attached to traditional instructional methods. In spite of the
VR tools attracted their attention, they preferred short visits when they were asked to
fulfill the tasks that they were given. It was observed that the learners had difficulty in
doing the activities they were given and they seemed to feel more comfortable with the
traditional instruction. Additionally, it is possible that the low quality of VR tools which

were used in this study might have driven the students to distraction.

In education there are always variables that are not easy to control. In this study,
there is the student factor which was observed through instruction and assumed to affect
the test results. First of all, considering the attendance, a number of students missed
some classes and had no opportunity for compensation. Another concern is their
performance on the tests. Some of them might have not performed well on the tests
because they were not familiar with the test design and because they ignored the grades
that they would take. These are the observed cases by the researcher and they need to be
justified, perhaps in another study, for further and detailed discussion. In addition, the
factors that were likely to affect the results that developed out of several other reasons
might have interfere with the learning outcomes and the test results of the research,
however they are out of the scope of this study.
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5.3. Discussion of the Effectiveness of VR Tools on Vocabulary Retention

In order to investigate the effects of VR tools on vocabulary retention the
follow-up test scores of the experimental and control groups were analyzed by
Independent Samples T Test. The results of follow-up test scores did not show a
significant difference between the control (M = 81.73 SD = 11.740) and the
experimental (M = 73.39, SD = 12.863) groups. The experimental group, which started
with an average score of 54.20 in the pre-test, increased to 77.17 in the post-test in six
weeks, indicating a 23-point increase. The mean score in the follow-up test of the
experimental group was 73.39, indicating a gain of approximately 19 points since the
pre-test. The control group started with an average score of 53.87 on the pre-test,
increased to 87.57 after six weeks and showed a score of 34 points. However, in the
follow-up test of the control group, the mean score decreased to 81.73 and showed a
score of 28 points.

The current study results suggest that VR tools supported instruction helped the
retention of the targeted vocabulary in the memory. The students transferred the
knowledge from short term memory to long term memory. There are important factors
of good learning retention for adult learners to receive and keep the information:
teachers should provide short learning sessions with clear learning objectives, practice
right after instruction with real life experiences (Andriotis N., 2017, 24 April). To better
fix the words in the memory, adult learners need direct connection with the materials to
be learnt in their study (Schroeder, 1993). During the instruction, the students studied
the targeted vocabulary gradually under three different topics with carefully planned
objectives and they had the opportunity to use their knowledge in real contexts which
were provided through VR environments and participated the lessons actively. The
activities should address learners’ various senses for the retention of the learning
(Revington, 2013). Yet, VR has not matured enough to appeal to all senses; it mainly
provides users with sight and hearing (Classen, 1997). However, it looks real, sound

real, move and respond to interaction in real time, and even feel real (Brooks, 1999).

Formal L2 vocabulary instruction should employ different techniques and
activities to address various learning styles. The variety of techniques and activities also
serve for the revision of the material enabling learners to practice words for recalling

from memory. The instruction should get students to encounter with the words several
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times in order to keep them in long-term memory (Takac, 2008). The VR tools that
were used in the current study is one of the various ways to provide learners with

practice of learning material at anytime and anywhere.

5.4. Discussion of the Opinions of Learners towards Using VR Tools

Supported Learning Materials

The literature points out that new technologies are mostly adopted and
maintained positive attitudes by their users (Grudin & Markus, 1997). According to the
instructional material motivation questionnaire results which was used in the current
study, the participants totally agreed that when they first learned the course contents,
they thought that there is an interesting thing which attracts attention and they agreed
very much that studying in the lessons with the use of these materials were enjoyable
(See tables 4.8. and 4.9.). The students who participated in this study had positive
attitude towards VR tools supported instruction. During the practice of instruction, the
students seemed very excited, however they frequently reported that they had a feeling
of aversion when they were operating in virtual environment. Most research indicates
sickness symptoms that occur while using VR tools and applications (Kennedy, 1992;
Regan, 1995). According to Mazuryk and Gervautz (1996), there are many factors
which causes that feeling. One of them is hardware defect that results in providing poor
stimuli to human senses. The head tracking in Google Cardboard and phones causes

headaches and motion sickness (Hussein & Natterdal, 2015).

5.5. Limitations of the Study

The study was conducted for 9-week period of instruction in 2018 academic
term in Istanbul with a small number of participants. It was carried out with 54
elementary level adult learners (31 participants in experimental group and 23
participants in the control group) who were between 20-65 years old. So, the time of the
instruction, the number of the students do not allow to make generalization. Other
limitation was about the VR tools that were used in the study. The applications were
limited to the ones which were compatible with versions of 10S and Android operating
systems and available for free in the stores of the smartphones. Additionally, the

smartphones which do not have gyroscope are not able to discern the movement of the
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device in 3D space. In the study, the students with smartphones without this movement
tracking could not use their phones to experience VR. Furthermore, the wearable
viewer, which was Google Cardboard, was the simplest and cheapest version of the
HDMs. It gave the students low quality of VR experience comparing to the other high

quality, upgraded versions giving the feeling of fatigue in a short time.

5.6. Implications of The Study

VR has a huge potential for education. The outcome of the current study also
revealed that the VR tools were effective in vocabulary learning and retention for adult
learners. Despite its potential, the technology in general has not been utilized in
education effectively. Specifically, VR is exploited in education very rarely. There are
many reasons for its underuse for educational purposes, such as money investment, time
and syllabus restrictions, lack of expertise, the interest of software developers and the

lack of enough research in that field.

There are some issues to consider the use of VR tools. While studying with VR
tools, the teacher should select flexible tasks to cater for students’ self-efficacy.
Otherwise, it might cause task frustration resulting in developing negative attitudes
toward VR. In addition to this, it is important to make sure that students are provided
with appropriate support during their interaction with VR tools to decrease level of
frustration and increase the level of performance. Another issue is the time limit.
Spending a long time in VR leads to mental and physical discomfort. As it was the case
in the current study, it is possible to occur some complaints, such as nausea, eyestrain
and headaches caused by VR tools if there is not a time limitation of use. Educators
need to learn what precautions to be taken in order to decrease the bad effects of VR
tools on people and follow the instructions to use it safely. But the bigger issues may be
about what these virtual experiences do to our minds, rather than our bodies. The long-

term effects of VR are still being debated.
Another important issue that needs to be considered is the amount of space that

is needed while experiencing VR with headsets where your vision is completely

blocked off. The amount of space is changes according to the type of your VR
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experience. If it requires a seated experience, then only the area of your desk and chair
Is enough. If your study requires a standing VR experience that the users need to walk
around to fulfill the tasks and get the best view, then at least 1 meter by 1 meter area is
necessary for a person. However, a larger area is preferable for a safer and more
comfortable VR experience (O'Donnell, 2018). Otherwise, students may stumble and
some physical damages may occur. The classroom area in this study was also very
limited, hence the students was not very comfortable as if they were walking on the ice.
Some students asked their friends help them in order not to hit somewhere (See image
5-1). This problem hindered the fully immersion feeling and caused some distraction
and delay in completing the activities. To get rid of the space problems there are VR
walkers (See image 5-2) available on the market to provide safe and fully immersive
VR experience. This brings another concern into education with VR in terms of budgets

planning.

Image 5-1: Limited space for VR experience
Photos taken in the classroom
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WALKING SIMULATOR of the world

Image 5-2: Safe VR experience with a VR walker [7]

It is possible that some smartphones do not display VR applications due to the
lack of gyroscope sensor. This problem occurred in this study, as well. After noticing it,
the researcher provided the students, whose mobiles were not suitable to display VR
applications, with smartphones that work with the applications. Hence, it is important to
make sure that the smartphones that will be used in VR experience should have
gyroscope and other related sensors to start a VR experience. Furthermore, in order to
have a higher quality of VR experience the high quality versions of headsets should be
preferred (See image 5-3) This will probably improve the learning outcomes and test

results.

It is commonly believed that older people are not comfortable with technology
and young people are more inclined to technologic devices than older people. Young
people might be considered better technology users, however, older people are also
potential users of technology. The students who participated in the current study were
adults and they indicated that they enjoyed the VR tools supported lessons and the
lessons attracted their attention. For this reason, designers and developers of VR
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technology should consider older people as well. It is also obvious that children do not
learn the best by reading books in a classroom setting. For this reason, the potentials of
immersive VR tools should be exploited in young learners’ education, as well. Despite
the fact that children are more vulnerable to the effects of VR, if it is used appropriately,
VR has potential to attract the attention of the students, engage them in the subject

matter and arise their enthusiasm in learning.

With the appearance of Google Cardboard headsets at an affordable price, the
VR has become available for everyone who has a smartphone. However, the majority of
these devices are not capable of running good virtual experiences today. Yet, the
advancement in technology suggests that immersive virtual reality will be part of daily
life of many people in the near future, forcing the boundaries of imagination. For
instance, having a seat at a football match, studying in a classroom of students and
teachers or seeing a doctor face-to-face just by putting on googles in your home are no
longer a dream. Particularly, VR will be a great advantage in education for the students
who cannot go to school for some reasons, giving the opportunity to attend the classes

from home.

It is admitted that technology is inseparable part of our life. It should definitely
be exploited in education. Yet, there is a need for investment and expertise in
development of VR in the field of language teaching. It is also necessary to wait until
the findings from many research yield valuable data on using it in education and several
studies need to be carried out to explore what works, especially in language teaching.
Furthermore, it is necessary to think about the consequences of using VR on individuals
and, in a broad sense, on society. The effective use of VR is ought to prevent people
from isolation, especially when VR involves shutting yourself off from the world
around you by wearing a headset. This is today’s issue where too many people have
difficulty in having relations with physical world around them because they are staring

down at a smartphone or tablet screen.
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interactive 3D worlds]
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Move handset around to explore .‘2 "

all views.

1 requirements:
* * Positional tracking allows

users to move around

» Controllers enable
interactions, such as
opening a drawer, holding
a paint brush, pointing a
gun

BASIC 360/ VR VIEWER

(eg CARDBOARD)
Smartphone-driven headset; very
limited interaction.

MOBILE VR HEADSET
(eg GEAR VR / DAYDREAM)

Enables some interaction in 360
video and virtual environments,
with limitations on graphics
compared to high-end headset.

May have controller.

SOPHISTICATED VR HEADSET
(eg OCULUS RIFT/HTC VIVE)
Enables full range of interaction
in 360 video and virtual
environments.

* bar represents ability of viewing technology to deliver range of content
Image 5-3: Advancement in Viewing Technology [8]

5.7. Suggestions for further study

Everyone does not react in the same way when experiencing VR. Research
shows that age, gender, cognitive ability, imagination, and personality can affect how
one reacts to VR. In this respect, these features could be searched in another study. In
the current study, the participants, who were considered as older age group, had less
prior experience with technology in general. The prior experience in VR might have
some effects on comfort, competence and efficacy when using it effectively and it needs
to be searched. The effects of VR tools on older and younger people can be tested to see
age-related factors, if there exist, in respect to achievement and attitudes toward many
aspects of VR. Especially, education with VR can make difference for disabled people
and experiments could be carried out to verify this hypothesis. Though its usage is
restricted with children, immersive VR could be utilized in their education with the
guidance of teacher in order to see the effects of VR tools in learning and memorization

of the objects that are not accessible in reality.
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APPENDIX 1

COURSE PROGRAM

Language Vocabulary items Objectives VR Hours
Use Application
< INRODUCTION
3] PRE-TEST 2
=
Furniture in a house: To identify
Dining room/Kitchen: drawer, microwave, cupboard, furniture ina Apartment
There is stove, calendar, clock, table, chair - Living room: sofa, house. View VR tour 2
; There are picture, curtain, cushion, tv - Bedroom: bed, wardrobe, To describe a
3 clock, pillow -Bathroom: washing machine, towel, house/room
2 shower, wash powder, washbowl - using
Toilet: toilet paper, mat prepositions of
Prepositions of place: in, on, under, next to, behind, in place.
front of, between
Furniture in a house: To identify
Dining room/Kitchen: drawer, microwave, cupboard, | furnitureina Apartment
There is stove, calendar, clock, table, chair - Living room: sofa, | house. View VR tour 2
2 There are picture, curtain, cushion, tv - Bedroom: bed, wardrobe, | To describe a
3 clock, pillow -Bathroom: washing machine, towel, | house/room
2 shower, wash powder, washbowl - using
Toilet: toilet paper, mat prepositions of
Prepositions of place: in, on, under, next to, behind, in | place.
front of, between
Household good, food and drinks: bottle, toilet paper, | To name
washing powder, cookie, apple, chocolate, toothpaste, | household
M juice, fizzy drink, meat goods. VR Grocery 2
3 | Thereis (Un)Countable words: many, much, some, a lot of, any, | To talk about
=< | Thereare a few. quantities &
Containers: jar, roll, box, packet, bag, bar, tube, carton, | containers.
can, tray
Household good, food and drinks: bottle, toilet paper, To name
washing powder, cookie, apple, chocolate, toothpaste, household
3 There is juice, fizzy drink, meat goods. VR Grocery 2
3 | Thereare (Un)Countable words: many, much, some, a lot of, any, | To talk about
= a few. quantities &
Containers: jar, roll, box, packet, bag, bar, tube, carton, | containers.
can, tray
Bears Animals: elephant, bear, crocodile, stag, dinosaur, | To name
© | hibernate. zebra, eagle animals. VR Roller
x | Thezebras | Verbs: fly, run, walk, swim, fight, jump, hibernate, have | To describe Tour Forest 2
§ are running. | antlers/stripes, became extinct, laugh, see up to 2 miles. | animal action.
The deer is
jumping.
Bears Animals: elephant, bear, crocodile, stag, dinosaur, To name
~ | hibernate. zebra, eagle animals. VR Roller
X | Thezebras | Verbs: fly, run, walk, swim, fight, jump, hibernate, have | To describe Tour Forest 2
§ are running. | antlers/stripes, became extinct, laugh, see up to 2 miles. | animal action.
The deer is
jumping.
[ce]
x .
3 Revision 2
2
3 MATERIAL MOTIVATION QUESTIONNAIRE
3 POST-TEST 2
= (four-week interval)
3
é FOLLOW-UP TEST 2
2
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APPENDIX 2

Ogretim Materyalleri Motivasyon Anketi (OMMA)

Sevaili ofrenciler,

Bu anket derslerde kullamlan é@retim materyallerinin derse karsi olan motivasyonu nasil etkiledifini élgmeyi hedefleyen 24
maddeden olusmustur. Anketi cevaplarken, lutfen her bir ifadenin, karsisinda ver alan Tamamen Katbyorum (®), Cok
Katiliyorum (@),0rta Derecede Katiliyorum (@), Az Katlhyorum (@), Hig Katnlouyorum (@) seceneklerinden size en uygun
olanmi isaretleyiniz. Unutmayiz ki bu bir simav degildir ve sonugta sizlere derslerinizi etkileyebilecek herhangi bir puan ya da not
verilmeyecektir. Bu sebeple sizden sorulan igtenlikle ve samimi bir sekilde cevaplamaniz beklenmektedir. Olmasim istediginiz va
da bagkalarmun sizden duymay istedigi cevabi vermeyiniz. Litfen hicbir soruyu cevapsiz birakmayiniz. [lginiz ve katkilariniz igin
tesekkir ederim.

Uyari: Bu ankette kullanlan “derste kullamlan materyaller” ifadesi ders icinde ve diginda 6frenciler tarafindan kullanilmasi
tnerilen kitap, makale, sunu, web sayfasi vb. her tirla derse yardimer kaynaklan ifade etmektedir.

10

11

12

13

14

15

16

17

18

19

bd1]

21

n
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Igerigini ilk 8Zrendifimde, bu derste dikkatimi geken ilging baz geylenn oldugunu gérdiim.
Dersin iglenis sekli ve derste kullamlan materyaller dikkat gekiciydi,

Derste kullamlan materyallerde veterl bilg voktu.

Derste kullanilan materyallerde bilgilerin iglenig sekli dikkat gekiciydi.

Bu derste dikkat gekicr seyler vard:.

Derste baz dikkat gekici yeni bilgiler ogrendim.

Algtirmalanin, materyallerin, sunumlann gesithlign dikkatimi derse vermeme vardime: oldu.

Derste kullamlan materyallerde iglenen konunun énemimi gosteren hikiveler, resimler ve tmekler vardi.

Derste kullamlan materyaller benim igin uygundu.

Derste dfrendifimiz balgilenn nasil uvgulamava vansiblabilecegine dair agiklama ve drnekler vardi.

Dierste kullamilan materyallerin gerek igeri@i gerek sunumu konulannm dérenilmeye deger oldugu
zlenimin uyandiryor.

Dersi anlamak bekledifimden daha zor oldw.

Igerigini ilk inceledigimde, bu ders kapsaminda neler 8grenecedimi anladim,

Derste kullanilan materyallerde ok fazda bilgi verildiginden nelerin dnemli oldugunu ayirt edemedim.
Venlen odevlen vaptikca konulan d@renchilecefime dair kendime givenim artt:.

Dersteki aligtirma ve uygulamalar oldukga zordu.

Ders konulanim galistiktan sonra, bu dersten gegebilecefime daor givenim artt.

Ders kapsamindaks konularin birgogunu tam olarak anlayvamadm.

Dersteki konu diziliminin ivi olmas: dersi égrencbilecegime dair givenimi artird:.

Derstekn uygulamalardahstirmalan tsmamlamak bende basar hissi uvandurd..

Dersten zevk aldifim igin, dersteki konular hakkinda daha gok gey 6grenmek istiyorum.

Derse zevk alarak galistm,

Odev sonrasindaki déniitler ve dersteki diger yorumlar emegimin karsiligim aldiim hissini verdi.

Dersi baganyla tamamlamaktan mutluluk duydum,

@ 0 09 @0 0 090 06 0 00 00 0 e 0 09 8 @ @ TimimnKathyrum
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APPENDIX 3

M ARAE S ANAME: b ARK:

PRE-TEST

FART 1

Logk ond read. Choose the cormect words and write them an the lines.
There iz one extra word.

| "ﬁf LLL 1{« @

ALl -

~ - _
m m | sofa | |l.u|:|.-.'hin-g'rnn|:||:hinz|

Ex: You woesh your dirty chothes in it wirshing machii

L. ¥ou slezp on it. It's in the badroom.

2. ¥ou put glasses, oups ond plotes in it

3. ¥ou cook food on it

4. ¥ou =it on it and watch TV. Tt's in the living rocem.

5. ¥ou put your clothes in it. It's in the bedroom.
4. ¥ou look at it and learn the time.

7. ¥ou dry yvour hands ond foce with it

8. ¥ou open this when you go in and out of the room.
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PART 2

Lock at the picture. Circle "True™ or "False”.

1. There is a picture in the badroom.

2. Thare are curteins in the fiving room.

3. There is c microwave in the kitchan
4. There cre drowers in the kitchan.
5. There is ¢ TV in the living recem.

&. There is ¢ calendar in the badroom.

7. There is ¢ mat in the bathroom.

8. There is an armchair in the sedreom.

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Siviviskere

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

96



PART 3

Lock ot the pictures. Choose A, B, or C.

1) Thera is a can of fish. A
2) There is ¢ jar of jom A
3) There are two cons of fizzy drink. A
4) Thare ara twa cortens of milk A
5) There is c carton of juica. A
&) There is c packet of cockia. A
7) Thare is ¢ bottiz of milk. A
8) Thare is ¢ bar of checolate A

w W LW o W

L T S ST Y

(Y
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PART 4

Lock ot the picture. Read and circle a, b, or c.

In my troliey, there is ¢ packet
of cookies, a can of fish, ¢ bar
of chocclate, ¢ carton of milk
and a carten of juice.

Inmy trolley, there is ¢ bax
of washing powder, @ jor of

strawbenry jam, ¢ carton of
cookie, and a bettle of milk.

Inrmy trolley, there is a bar
of chacclate, o cartan of milk,
a con of fizzy drink, and ¢
cottle of woter.
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PART 5

Read the text, Choose the right words and write them on the
lines.

deer - elephants - dinosaur - zebra - bear - crocodiles - eagles

rmmthemnaw.MyfuvmrinmimalisE E L 1)
2

I like W "2)

_.{“‘,

tco. A big, brown ' -5"1\\- 3)

4 5
.

—y

is walking arcund. Thare arz some

4)

They are running.
Therz anz dangerous wi! 5)

. They ere swimming in
tha river. ﬁc%

arz flying in the sky. ITwont tosezc

“

7

but they don't live arymara.
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o) watching

5} fighting

Itis .
a) running

&) climbing

They are _.

o) drinking

&) listaning

Itis .
a)l jurmging
b} drowing

a)) swirmming

B} walking

Itis .
o) walking

B} going

c) slezping

d) eating

) Fhying
d)} havirg

c] sitfing
d} fiying

) Thying
d] coaoking

c) riding
d)} reading

) Thying

d} swimming



PART 7

Look at the picture and write the words.

Read and drew lines.
This is my bedroom. There is a computer on the table. There s a clock

between the window and the picture. There is a calendar next to the window
behind the door. There is a chair behind the door. There are cushions under
the bed. There are speckers in front of the door.
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PART 8

Complete the sentences as in the example.

—

; It's under
the mat

Where's
the cat?

102



PART 9

Match the words in the boxes with phetes 1-10.

bottle roll carton juice toothpaste fizzydrink
cen tube box jar toilet paper coffee chocolate

washing powder crisps
packet bag Dbar Soies - $haingod

can of fizzy drink

© ® N o

L B
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PART 10

Complete the sentences with the phareses in the box.

*have the strongest bite *have antlers

*became extinct *have unigue stripes *laugh

*see up to 2 miles ‘hibernate

Bears hibernate

Stags

Elephants

Zebras

Alligators

O

Eagles
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PART 11

Label the photos with the words in the box,

pollute burn destroy throw away
bury recycle
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PART 12

Complete the text using the verbs in the baox.

pollutes Throwaway recycle

burn reuse bury

Dan't throw away plastic boattles and bags. You should

1) Them. Alse, you shouldn't
2) the rubbish berause the
smake 3) the atmoesphere. It
isn't a good idea to 4) plastic

bags in the greund. When yeu get a plastic bag, den't

put it in the binl Yeu sheuld 5) it

several Times.

Choose the correct words,

0) How much @J" any plastic bags do you use?

2) There are any / a lot of / much bottles to recycle.

3) We have some / many / much potatoes in the cupboard
but we need more for dinner.
4) I have some / any / many chocolate in my bog.

B) There isn't any / many / some shampoo. We should buy
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APPENDIX 4

NAME/SURNAME: MARK:

POST-TEST

A} Answer the quuestions acceeding to the piture bilow,

ﬁ
dining room
bedroom
bathrocom
lwing room
htchen
-/
& Complete the sestunces with the words in the box
£x. Inthe WM there (s @ pilure. 4. hithe there & a dock.
1 b the there & & mat. 5.hthe there & as oven.
2. hnthe there are plloms. 6. the there & a shomer,
3. nthe there & & sofa. T.nthe there & & wash basn,

I1- Write the mumes of the objects.

RO © ©)
0 0 @
O @
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8) Lok at the picture, Complete with “between, behind, in front of, oppasite, under, on”.

,ég

C) Read und decle.

B There ks asgl _ Jn dmnssl the pictures,

5. There are cushiom _ v sl

LTwremegicvares  thewls

I Twresanbtde  twsola
ATheresedok  thedur

S. There is s sols U caprtourd and chair.
6. There is & cupleaand L

- 7" SHOPPING LSY

Acartonel juce \/
A jur of coflee

A tate of oothpiaste
Abotth of water
Acanod fizey dank
A bag of apples

A paceut ol cook s

A bar of washing powder

D) Complete the semtunces with “muny, a lot of, much, any, a little,”.

£ ’
W "R"

»
here an ! foathponte

2%&"’0("\' eap

Thee e _

_rols of tole! paper R L —
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£ Complete the simtences with the words = the bos.

:caw(monvoltmn(

1 Do you oot 20 of sveety?
Not realy | haer 2 vl of
hoColEte pwrry wiek

3 Vow many things dd you pet = Dhe shop?

We oty Dought 2 of
1othpate!

§ You Aon L ek much weste with your food
Bt | s hawe 2 of fary
Srrd

& Do you want any frat today?

Yo i bike 2 of apgies phearse
$ We reed 10 do 1ome yhopping

W | mantn't Sorpet 10 et & of

10det pagere

6 Are you thnty)
LR AT
e, plere!

/loothame fish  poe tollet paper \
\*MW hampoo  chocolate ,|

Are yOou Thirsty ! Would you like this Carton of
M)
1 iwant B0 wash my hale bt | cant find thast
Dottie of

3 Canwe opan The Big bar of 4
wWe're hungry
b This can of " very (heap

4 Whare's my tube of Flcan't vee
Ao the Dathroom
$ We need 10 buy some more soly of
We haven't got any!
6 My T-ahint i very dirty, Have we 204 & new

box of '

F) Complete the sentences with the words in the bex.

G) Cecle the rght anwwer sccording to the picture.

4) Doa't bury dank 2
8) Dot throw away slestic.
<} Don't bun plastic, 4) Don't throw away. o) Bury.

d) Don't bay plasne. b Burn. d) Den't recyde,

3 ' ot % a) Dan't by & ot of plastic, - 4) Rwine,
u'ﬁ» U) Recyde. L) Dos't destroy.
‘._jg ¢) Dan't bury. ) Don't bury.
ﬁ ' d} Destriry. &) Recyde.
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H) Write the name of the animals.

[ dinciu Cupant rebite sty Lwar el J

) Bxad and wrate the name of the animal

Ex: They sew up 10 2 mies. ——tles
1. They hibernate.
L. They smie.
3. They hive got antlees.

& They became exting,

5. They have unigque slripes.

J} Look ot the pictures. Complute the sentences with the woeds in the box.

. e.“"'_\
1 2 24
“" dg;‘ & [ Dying =g - runsng - swimming - Sgatisg - walking ]
A‘ N

4
fa 'y PPCCPS.
3 K L Dey'e
1
/ -
4 xs

5 ' 6 ) J
s, N 1 s u
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APPENDIX 5

PART 1

Look at the picture. Choose the right answer.

Its small. There's & dedroom ¢ lving rocm_ o Kitdhen ond 2 \\

//This iamy 0)
)
endalsotwed) _______ inthe bathreem. In the living room theres o small )

There a’¢ wikdews in the 2) THere dre Twe 3)

i front of The sofa. In the dedroom theresa 8) ____ ogpesite the bed and there's

acomputer7) ___________ the tabie. In the kitchen there's @ micrewave B)

\ﬂuc cupboards. /
6 Gusc) school cpartmant office \

1) J bathreom dining soom stugy

2) bathroem Kitchen Fving reem bedroom

3) wash basing chairs clocks wash bowls

4) mats Srawers towels pictures

5) erschair Table chair cupdoLrd

&) clogk calerder peture v

7) in on under between

anp«siu under DeTween next Te /
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Read and match.

Ex: There's ¢ clock on the wall next to the currain,

There's c sofa opposite the teble. There's c mat in front of the drawer. There's
a speckar in the drawer. There's ¢ cushion under the table. There's ¢ computer
in front of the windew. There's a wash towl behind the chair. There's a
cupboard next to the drowers.

EBiE
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Write 5 sentences about the picture os in the exomple.

i o ™ g n

Ex: Thene are curtains on the window.
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PART 2

&) Complete the sentences with “muech, many. o lot of. some, ony. a little, o few”.

. There is chaocalate. n
. There aran't egps in the basket., (.
et

- There i meat. We can't coak.
o &

. ThieEre jsnt toothpaste an the taath brush. . .

=y

. There ara apples in the bag. Buy mareal 4 ‘l

- There i fish. Let's cook.

. There aren't bcuits. Go ta the supermarket and buy. @

B} Complete the sentences with the verbs in the box.

[ pialiute rescycle Burn bury throw avway ]
g} GREEM EARTH
We shouldnt 1) barttles. We shauld 2} them. When
| Wi 3] plastic, dangerous gases 4| the atmasphere. If
wou 5| plastic, it will stay in the graund for 1,000 years.

) atch the words in the boxes and write.

A bottle of - boothwaste A bottle of shampoo
& bar of ‘H\‘H‘H shampoo .
B earton of washing powder 2
A tube of chacalate .
& rall of apples .
b by of juice ®
A bag of fizzy drink .
A can af toilet paper b
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D) Look at the picture. Complete the sentences with the words in the box.

bottle box tray roll jar
cartan bag can bar tube packet
1. There is a of rice and cookies.
2. There isa af anions and patatoes,
3. Thereisa of soda.
4 There is a of chicken, meat and fish.
5. There is a of eggs and orange juice.
6. Thereisa of bread rolls.
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PART 3

A) Look at the pictures. Complete the sentences.

\

Ex. The elephants

1. The eagles

2. The stags

3. The bears

4. The zebras

5. The dinosaurs

Ex| A :n It's swimming
S flying
rl/- -\l
[ B |Th N
N5 ey're —swimming-
/.-— \.-.
| € )its jumping
' D:'It’s amning
N\ walking
| E Jit's
Sne fighting
([ F s
N/

B) Match.

have antlers

have unique stripes.

laugh.

hibernate.

see up to 2 miles.

became extinct.

P
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