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1. Abstract
This research aimed to explore the potential of using VR as a tool within language learning.
This research is broken down into two studies, one that explores the issues of language learning
within classrooms and another that creates a series of VR experiences with the aim of
combating these issues. The research identified key aspects to be considered when making the
experiences, such as, creating an enjoyable experience, building confidence and making
something authentic and contextual. The results from the second study found that the
experiences increased confidence; was a stimulating and positively challenging experience and
was described by all participants as a tool they would like to use in their language learning.
The research also found that in order to make it a more useful experience, an element of
feedback on performance could be included. Overall, this study has demonstrated that there is
a large amount of potential for VR to be used in relation to language learning in a classroom
setting.
2. Acknowledgments
Firstly i would like to give a massive thank you to my supervisor Dr. Patrick Dickinson, who
has been pretty much the backbone of this whole project and worked with me daily to achieve
this. I’d like to thank my secondary supervisors Prof. John Murray, and Wayne Christian for
providing extra support as well as equipment during the project. I would like to thank Dr.
Clodagh Brooke, who gave support throughout the entire project in regards to all the languages
aspects, and also arranged and recruited the teachers for our first set of interviews. I’d like to
thank Dr. Kieren Hicks for his help with design support for the game, help with the analysis,
as well as taking over as main supervisor when needed be during holidays. I’d like to also thank
Dr. Kathrin Gerling, and Dr. Adalberto Simeone for supervising me in KU Leuven and for
setting up and spring the second study there, and also providing assistance with the study itself
and development points of the games. I’d like to thank Samantha Hopwood for helping me
with help with both analysis’ and providing key knowledge in that area. Finally, I’d like to
thank all the wonderful gentlemen in my office and INB; Aiden Durant, Arthur Jones, Matt
Beddows, and Toby Reed for keeping me sane over my masters project.
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3. Introduction
VR is an incredibly expansive technology that can be used for enjoyment playing games, but
also as a tool to help people teach and learn. It has been used for such learning spaces that
would normally have several health and safety issues and allows for us to create experiences
that we would not normally be able to establish using conventional methods. It has been used
all the way from teaching anatomy (Mollaei, F. & Rahnama, H., 2012.) to military training
(www.army.mil. 2020) allowing for the creation of levels of teaching that are not normally
accessible.
For us, we want to see how this could be implemented into a situations for teaching second
languages, or for additional language adoption amongst students. Second language study
around the world is huge, with over 430 million people learning English as a second language,
over 246 million people learning Arabic, and over 210 million people learning french as a
second language to mention the top three (Ethnologue. 2020.). Vr already being impended s
mentioned before into other disciplines where you cannot realistically practise those
professions, is there a way to potentially take language learning out of the classroom, to another
country without actually having to go there in the first place.
We have seen VR be used to create interactions with people in a controlled environment as
explored by (Groom, V., Bailenson, J. and Nass, C., 2009). So could the concept of
implementing what someone has learned, by allowing them to practise language in that
controlled environment with the potential of interacting with a native speaker. This is what we
want to explore in this paper. We want to create some games/experiences and using the help
and feedback from language teachers and students, find ways in which VR can be implanted
into language learning in the future.
In recent years VR technology has become a more accessible tool providing more possibilities
and thus, I feel passionate about the use of VR and the immersion that VR brings. My interest
in language learning is as a result of my own language learning, inspiring me to combine the
two disciplines. My own language learning experience was only at a basic level and thus I did
not have the same concept of the issues that can effect a more experienced language learner,
identifying a challenge and a gap in my knowledge. However, the passion that was
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demonstrated by the participants from the teacher interviews, as well as their ability to identify
and explain these issues, extended their passion for the topic to me.
In this paper we have two studies, the first an interview based study with language teachers in
higher education. Our research questions for this study is;
What barriers and restrictions do students face when learning an additional language?
What limitations are imposed on a students learning within or outside the language classroom?
Our second study then involves implementing the ideas form this first study. With this, we ran
a study have students play vignettes and then conducting a short interview afterwards. Our
research question for this study was;
Has VR allowed us to overcome some, or all of the barriers, limitations and restrictions
previously brought up around classroom based language learning?
4. Review of Current Literature
4.1 Contextualised Learning
Contextualised learning is a concept of language learning that has been used for many years.
Contextualised learning can come off as a vague term as to what it means, but it is essentially
applying what you have learned, to a real-life situation it can be used in (Johnson, E. 2002).
An example of this within language learning, could simply be a field trip to the languages home
country. This would then allow students to apply their knowledge and vocabulary learned in
lessons to a variety of different contexts with native speakers. As well as this, the student gets
a deeper sense of the culture of the culture of the language, and certain elements such as
different accents, pronunciation and slang words that they would not be exposed to in the
classroom. Another example within language learning, would be a simple roleplay within the
classroom. This is where a student engages within conversation with either the tutor or peers
in a realistic scenario in which the language would be used.
However, as mentioned by (Cheng, A. et. al. 2019), there are many barriers that come into play
when wanting to create contextualised learning. One of the keys issues in regards to travelling
aboard or studying abroad is the financial cost, the lack of opportunities, and insufficient time.
These barriers are difficult to overcome and result in students not having crucial exposure to
the target language. Creating contextualised learning in a classroom is used, but is sub-par as
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students do not get the exposure to real-life challenges, like language barriers, accents, and the
culture of the home country. Moving away from classroom contextualised learning, to learning
tools that use contextualised learning, applications such as DuoLingo and Rosetta Stone allow
users to use their vocabulary in a variety of ways within the context of the languages culture.
However, with these applications users do not fully understand the grammar associated with
the language as it is heavily conversational. Much of the vibrancy of real-world experiences
that can make language learning fun and relevant do not translate to these systems” (Cheng, A.
et. al. 2019). Looking deeper into the work of (Cheng, A. et. al. 2019), they set out to take these
issues and address them in an immersive virtual reality game, using an Oculus Rift. They
wanted to see if they could leverage virtual reality technology, to teach embodied cultural
interaction. An example of this is bowing in Japanese greetings. This is something that cannot
realistically be replicated using other applications. They developed a virtual reality game in
which users would greet avatars, and then conduct the bow by bowing themselves. This was
done using the accelerometers within the headset. The user then moved around using a
keyboard and mouse and could also interact with characters in Japanese.

4.2 Current Issues and Disadvantages within VR Learning
Currently within the topic of language learning in VR there is a scarcity of work. Being a new
topic and area of research it is still explorative. From the work that has been produced there
have been many issues that have risen, and several points that need to be considered when
developing new research for the area. These are mainly broken down into student issues and
meta issues. Student issues, are mainly issues that users have faced when using the systems, as
VR learning is for a type of student after all. Meta issues is more focussed on issues surrounding
the research itself. These are continued in more depth below.
Student Problems
Students of a subject is the main target audience/users of VR learning experiences. So, when
creating a VR learning experience, issues found in previous research in regards to what students
disliked and found awkward need to be considered. From the findings of Tsun-Ju Lin, & YuJu Lan. (2015), we can consider a few issues that are currently surrounding Virtual Reality and
language learning. Even though this article is on VLE s (Virtual Learning Environments), there
are still similar issues that can be found in VLE s that are also present in VR.
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To begin, it was found out by Tsun-Ju Lin, & Yu-Ju Lan. (2015), that most studies analysed
and covered use higher education language students and rarely use sample groups of
elementary and high school students. This is key to note, as it was found that using lower level
and younger students, can be quite overwhelming for them and result in cognitive overload.
This then takes away from the learning experience and can heavily effect the outcomes of the
research. As well as this, some content found in the VLE s contained mature content for 18+
only. This also then restricted the sample groups. The main point to take away from this is the
cognitive overload that can be put onto students. This will need to be taken into consideration
when developing the experience for this project, as users don t want to be heavily overloaded
within the experience, which will then effect the research.
Looking more to design aspects and issues found in currently created experiences, Divekar, R.,
et. Al (2018) found multiple points that can be used to guide future work in this field. In their
study, they created a Cognitive and Immersive Room (CIR). The CIR was a room in which the
game experience was projects on the walls around the student playing. There was then an
advanced AI agent that can then listen and respond to the users. The experience was set up to
allow students to practice their language skills in a contextual environment, where they are
attempting to complete a task with the agent. The tasks were focussed around a restaurant and
mainly conversing with a waiter, which the AI controlled. This again refers to prominent topic
of contextualised learning. For their study, 9 mandarin level 3 students attended and used the
experience regularly over a period of several months. In the study, a native mandarin speaker
and the development team were always present. They were asked to give informal feedback
and the study concluded with 6 keys points for future language experience development.
Meta Issues
The Meta issues in relation to this area of research is explored in the article by Jensen, L. and
Konradsen, F. (2017). The review is in relation to research surrounding the use of VR head
mounted displays (HMD s) used in education and in training. This is highly relevant to this
research as we are using a HTC VIVE head mounted display in education. Jensen, L. and
Konradsen, F. (2017) discuss many research papers and have come to some conclusions in
what researchers should follow when conducting research within this area. A conclusion they
found that HMD s are mainly useful when used for cognitive, psychomotor, and affective skill
acquisition. Cognitive skills are related to remembering and understanding spatial and visual
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information. Psychomotor skills are related to head movement, such as scanning and
observation. Affective skills are related to controlling your emotional response in stressful or
difficult situations. It was found that outside of these situations, HMD s had no advantage when
compared to less immersive or traditional instruction. In some cases, they were found to be
counterproductive due to cyber sickness, technological challenges, and the immersive
experience distracting the subjects from the task in hand.
Jensen, L. and Konradsen, F. (2017) mention how the lack of low-quality research in this field,
limited their review. This meant it was not possible to make general statements about the use
of HMD s. It was found much of the research was more user reviews on the VR products
themselves and not how they can be used and effect learning. Furthermore, most of the
comparisons in the studies involved; Is VR better than… a computer, a TV, a classroom ect.”,
and due to this there is a heavy positive bias towards VR as it is seen as new and interesting.
With this, it was concluded that future work should not look at if HMD s should be use, but
rather how and for what HMD s can be used.

4.3 Advantages in Current VR Work
There are many negatives that have been found within the area of work, mainly pointing to
design issues, usability and issues students can face. With this there have still been some good
findings within the work, showing positives of using VR as an effective tool for language
learning.
O Brien, M. and Levy, R. (2008), created a virtual reality world in which students could be
fully immersed in the target language and culture, not possible through another media. This
was designed for a German language classroom. A base result of the study, showed that the
virtual world experience enhances the student s awareness of the target culture. When using
the system, students had to follow commands and find clues to find the Mayors missing
daughter in the city they had created. These commands and clues ranged from spoken
commands, written commands, conversations between characters, radio and TV broadcasts,
cell phone messages and signs. This allowed the students to use keys aspects of their language
leaning such as reading and listening. Results found that when asked what the goal of the game
was, the greatest number of students focussed neither on the linguistic or cultural aspect of the
virtual reality experience. Instead, these students focussed on the game itself. However, it is
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then noted that students remained engaged enough in the game to complete the task, and to
forget that it was an educational task completely. So, does working toward an external goal
help with their linguistic skills? In this sense, yes, as it was shown students felt they had
improved listening skills after using the experience, as they had to listen to a variety of different
voices instead of the same voice. It was also noted that experience was beneficial for the
students when towards learning vocabulary, general fluency and improving punctuation and
reading skills. It was shown however, that students focussed more on cultural products other
than cultural practises. An example of cultural practises is the open market, people sitting
outside of cafes, and lots of roads closed off to traffic. When asked about the world, students
failed to mention these, and mentioned the cultural products of the world, and more tangible
aspects such as the modes of transportation, the types of shops, and the materials used in the
buildings. This is important to note when creating the experience for this paper. When looking
at the created world, adverts have been used to create a realistic feel. While this is necessary,
maybe too many could have been the reason for the students being distracted when trying to
notice the cultural involvement of the experience.

4.4 Removing Barriers
Anxiety within language learning is well established and is not a new phenomenon. Anxiety
within language learning is not only an uncomfortable feeling for an individual but can also
have a negative impact on an individual’s ability to learn a language (Horowitz, Horowitz and
Cope, 1986). Research has found that an anxious foreign language learner can have difficulty
concentrating and become forgetful as well as exhibiting avoidance behaviour such as missing
class and putting off completing homework. Furthermore, it is suggested that this anxiety is
often focused around speaking or listening tasks. Using virtual reality as a language learning
tool has been evidenced to help reduce barriers to learning that can be caused by anxiety
(Peterson, 2011) by alleviating some of the anxiety that can be felt during foreign language
learning. Wehner, Gump and Downey (2011) investigated the use of a virtual world affected
the motivation of students in an undergraduate Spanish course by comparing those using the
virtual world ‘Second Life’ to those using traditional classroom methods. The research
demonstrated that overall students using the virtual world reported having less anxiety,
particularly in the context of speaking in Spanish to someone they had just met; asking
questions in Spanish and their own ability. They also reported enjoying voice and text chatting
in Spanish more than the classroom learners. These findings suggest that the immersive nature
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of a virtual reality creates a way for an individual to experience the physical, social and cultural
aspects of a real-life experience, providing an effective and meaningful educational experience,
particularly in relation to simulation and role-playing activities (Warburton, 2009).
Anxious foreign language learners are reported to have an increased fear of failure, often
having the concern of being negatively judged by others, believing that their performance is
being constantly evaluated by both peers and teachers (Gregersen and Horowitz, 2002). One
way to combat this is to provide a safe space to fail. Research suggests that in order to create a
safe space to fail for students there should be appropriate physical aspects, trust, respect, a lack
of judgement and censorship, a willingness to share and high-quality listening (Kisfalvi and
Oliver, 2015). The use of virtual reality can be a useful tool to create a safe space in language
learning. Using VR in a classroom allows for experiential learning, where individuals can
practice new skills in an environment that enables correction, repetition and a failure without
negative consequences whilst allowing them to interact in their learned language and culture
without having the expense or impracticality of leaving the learning environment (Jensen and
Konradsen, 2017). Experiential learning is important in language learning as it can be adapted
to a learner’s individual style, preferences and strengths or weaknesses in order to facilitate
learning (Mollaei and Rahmana, 2012). It is suggested that experiential learning is more likely
to provide an individual with higher levels of confidence, self-esteem, and a sense of personal
value and purpose when compared to conventional classroom teaching methods. The use of
VR allows for this experiential learning whilst also providing a safe space to learn and to fail
in order to facilitate a positive language learning experience.

4.5 Design
The design of our potential environment that we may have in our games will be an important
factor to explore and read into. If we talk about context as before, how can we create realistic
characters to potentially use? How can we make our environments believable? When we create
scene or an environment in VR we need to create an essence of what is called Plausible
Immersion (Slater, M., 2009). This is creating essentially what is an environment where we
have to ensure actions, situations and elements all correlate. It is essentially having, reactions
to the players actions that are realistic and not exaggerated. This can be the same for the players
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actions, in that their own actions need to fit with what is going on, as well as having
environments flow and not cause the need for excess mental processing, that can then lead to
a break in the immersion. It is about subtlety, with detail at the same time. This was, credibility
and realism can be associated within the events that occur during the game, thus increasing the
immersion.
Following this is also the need for realistic characters. This follows the same guidelines as
before, as again you need to have characters act in a plausible manor. You wouldn’t have a
police officer serve you in a grocery store. (Heyselaar, E., Hagoort, P. and Segaert, K., 2017)
Discuss how realistic characters are important to the statement just made about the police
officer. They tested how certain characters effect the situation when they are in their correct
situation and then in their incorrect situation. With this it was found that the correct characters
in those correct situations matter and effected the participants opinions on the character and the
situation itself. The study also showed how human these characters were and how the
participants felt towards them. This focused on facial expression and their eyes. Having more
natural and less over the top facial expressions and eye movement improved the believability
and the approachability of the characters.
Finally, it is important to consider quest based learning and how it is important for players and
students to have clear and concise objectives within their experience. As discussed by (Haskell,
C., 2013.) not only is quest based learning essential to games and environments trying to teach,
but it also increases they're learning when they are learning in a quest based style of manor. It
showed that students when using a quest based system achieved higher grades, and were also
more motivated within they're learning. Games that incorporate a style of feedback, including
score or progress bars in their games are more meaningful to the students. This can be easily
implemented if we have a game that uses some type of score system. Finally, over 65% of the
students remain more persistent in quest based style learning, and were driven to go further
than their target at times. What this shows us is that we need to have key instructions and
information in regards to what students and participants need to do when playing our future
games.
In the above research we have discussed contextualised learning whereby a student can gain a
more thorough understanding of the culture of the language, such as accents, pronunciations
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and slang words not exposed to in the classroom which can often only be experienced by
travelling abroad. The above research also identified the difficulties associated with
contextualised learning such as financial cost, lack of opportunities and insufficient time. Our
research aims to explore the possibility of using VR as a way to facilitate contextualised
learning without the disadvantages associated with travelling abroad.
A key issue that has been identified above is the anxiety that can be present durning language
learning, causing a negative impact on an individuals ability to learn and retain information.
Research identified lower levels of anxiety when using a virtual world via a 3D computer game,
with a particularly positive impact on speaking to someone they had just met, asking questions
and their own ability. Our research aims to replicate these positive elements, using an even
more immersive experience by VR. The expectation is that a more immersive experience will
enhance these positives further.
Anxious foreign language students were also found to have an increased fear of failure. A key
point found is that creating a safe space to fail can benefit this anxiety but only if it meets key
points with the appropriate physical aspects; trust; respect; a lack of judgement and censorship;
a willingness to share and high quality listening. This research aims to use VR to create an
environment where individuals feel they have a safe space to fail in order to practice their
language learning and improve their skills.
5. Preliminary Study - Teacher Interviews
5.1 Context
The first study, involved interviews with language learning teachers within higher education.
This was done because, as pointed out by Jensen, L. and Konradsen, F. (2017), Tsun-Ju Lin,
& Yu-Ju Lan. (2015), and Peterson, M. (2011) that currently when developing these
experiences, teacher perspectives are heavily lacking. Using the perspectives of the teachers
and the points they raise, we can then avoid unnecessary problems that could arise during the
development of the experience. As a lot of other research does not include teacher perspectives,
we are heavily adding to the area of research by involving these language teachers. This allows
us to fully explore the topic.
We used a sample of 5 language teachers within higher education. They were from Trinity
College Dublin, and the University of Birmingham. The interviews ranged from 45 minutes to
1 hour. These were then recorded by the researcher conducting the interview so they could
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then be transcribed and analysed. The topics of the questions are related to the restrictions that
are found in language learning and are split into three sections which are; Berries Students
Might Face in Class, Restrictions in the Classroom and How you use Technology in Class. The
final section is an ideation section where the teachers were asked to think of ideas in how they
could overcome the barriers and restrictions that had been previously discussed. The exact
questions are as follows:
Section A – Barriers that Students Face in Class
1. Are there any learning exercises that you use in class which students find more
difficult to engage with?
• Why do you think they find that more difficult?
2. Are there any class exercises which make students feel uncomfortable?
• Is it intentional?
• Why do you do them?
3. Are there any other exercises that students don’t enjoy?
• What are they?
• Why don’t they enjoy them?
4. How do you think these barriers affect student’s engagement?
5. Is there anything that you do in class to mitigate these barriers?
6. Is there anything students do themselves to mitigate them?
7. What about outside of class?
Section B – Restrictions in the Classroom
1. Are there any exercises you’d like to create in class, but can’t?
• Why do you want to do that?
• Why can’t you do that?
2. Are there any exercises for students you’d like to create outside of class, but can’t?
• Why do you want to do that?
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• Why can’t you do that?
3. Are there any learning exercises you tried to create in class which didn’t work?
• Why didn’t they work?
• How do you think the students felt?
Section C – How you use Technology in Class
1. What technology do you use in class?
• Why do you use it?
2. Are there any disadvantages to using that?
3. Does that create any restrictions on the students learning?
4. Are there any exercises you would like to create with the technology, but can’t?
5. Is there anything else you would like to tell me about the points I’ve raised so far, or
anything else about the technology you use in class?
Section D – What Could you do to Overcome Limitations
1. If you could take your students to any place you wanted, and you had no financial
restrictions and could involve anyone and anything you wanted, then what learning
exercises could you create?
• What barriers does this mitigate?
• How does it mitigate them?
2. Have you ever encountered a real-life situation that you thought would be a good
learning situation?
3. Do you have any abstract or seemingly impossible ideas for learning engagements?
4. Do your students ever tell you about any learning engagements they would like you to
create?
5. Do you have any thoughts how technology could help you to create any of these
hypothetical learning experiences?
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These themes were formed form the preliminary reading. The first section on barriers that
students face in class will help us find barriers and issues that we can then focus on and look
at overcoming in our VR experience. Not all barriers will be targeted but the most prominent
ones will be. As our VR experience will consist of tasks, we have asked questions specifically
on tasks that cause these barriers. We are asking about tasks that make students stop engaging
with the class, then tasks that make students uncomfortable and then tasks that students don’t
enjoy. We’re also looking at if the teacher and the do anything to mitigate these barriers, and
if there are any barriers outside of class. The second section on restrictions found in the
classroom is about issues that face the itself not the students. Again here we are asking about
tasks, but mainly tasks teachers want to do and tasks that did not work. This way we can find
more barriers about the class, and get an idea of what tasks do and don’t work for when we are
designing our tasks. The questions about technology in the class help us get an idea of how
technology effects the class and how it is currently used. As we are introducing new technology
to the learning atmosphere we want to know if technology is welcome in the first place. We
can also see how technology is currently used, and how it benefits the class as well as seeing
what issues the current technology creates. The final section will make the teachers think about
the barriers we have discussed with them and how they can overcome them. We also want them
to think of ideas for learning language, so we can then implement these into our VR experience.
Our language expert had many contacts within the higher education language learning area.
With this, we were able to recruit participants quickly and efficiently for our first study. The
participants were asked to participate, and of they were eligible and interested they would then
contact the lead researcher to arrange a date and a time for the interview, as well as filling out
the relevant forms before taking part. This included a consent form and a demographics form.

5.2 The Study
Before the study, participants were given a participant information sheet, as well as a consent
form for them to read, fill out and sign. As well as this a short demographics questionnaire was
supplied to get a general idea of the teacher. This included age, gender, years teaching,
language they teach and if they have used VR before. These attributes were important to collect
as it shows we have a good range of ages and genders participating in the study, removing any
biases. The interviews were then arranged between the participants and researcher across email
and were held over Skype on a video call. These interviews were recorded by the researcher.
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Before the interview the participant was supplied with information about the study, including
universities involved, and what we hope to achieve. The participants were also reminded that
the interview will be recorded and asked if they were still okay with this. The script for the
interviews can be found in the appendix of this paper. Interviews were held in private rooms
where others were not present so the interviewees were made more comfortable. After the
interviews the audio recording were transcribed by the researcher and the recordings then
destroyed. These transcribed recordings were then analysed using a thematic analysis.
To get an idea of the 5 participants, before discussing the study the demographics will be
broken down slightly. The age range of the teachers is from 34 years old to 56 years old. This
gave us an average age of 44.4 years. With this range, we had a good balance of fairly younger
teachers, and older teachers allowing us to have a broader perspective of that the teachers were
looking for. We also had a good balance of male and female. Having 3 male participants and
2 female participants. In regards to the languages they taught, 4 teach Italian and 1 teaches
German. This wasn’t as balanced, but can give us a potentially deeper look at issue that arise
predominantly in European language learning. The first languages of all the teachers, was also
4 learning Italian as their first language, and 1 leaning German as their first language. The
teachers experience in language learning ranged form 30 years to 6 years. Between them they
had 83 years experience in teaching languages. But with this range of years teaching, we have
a broad range of perspectives as mentioned before, allowing us to see things from highly
experienced teachers, and then newer teachers who may see things differently. Finally, none
of the teachers had used VR before. This was good as it gave the teachers a fresh and almost
untainted view of the questions we were asking them. Allowing them to not focus on VR when
answering questions, and focus on purely their classroom and teaching experience.

5.3 Analysis
A thematic analysis was chosen for the qualitative analysis for the transcripts of the interviews.
This was chosen over other methods, as the researchers had not had experience in qualitative
analysis and this is recommend as a start point. The thematic analysis allowed the researchers
to gather nodes form the data that can then be formed into themes. Using these themes we can
design the VR experience. The workflow for the analysis involved a preliminary analysis form
the main researcher that conducted the interviews. This was then done again with the main
researcher and a researcher outside of the project. Finally, the analysis was done again with the
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main researcher and another researcher on the project. The initial analysis resulted in 251 nodes
being formed. This was then reduced to 107 nodes after the second analysis and then reduced
to 61 after the final analysis. With the final set of nodes, the themes were then formed with he
refined nodes.

Figure 1: A Graph of all the nodes as well as their frequency.

Student Predisposition
Attitude
The theme of attitude was derived from nodes that included “Reliant on Teacher” and
“Assessment Focussed Students”. These are about how students act in class and their attitudes
towards work. The theme mentions how students have too much of a focus on what grade they
are getting for their work, and not what they’re learning from the tasks itself. The students
should be embracing the language more and using it more, as opposed to just completing tasks
for grades and assessments. It was also mentioned how the students have a reliance on the
teacher, and do not take steps to be more independent and proactive with their learning in class.
Confidence
Confidence was a fairly prominent theme within the analysis, and ties in with the themes of
Attitude and Speaking. This theme mainly focusses on the lack of confidence students have
within class. This is mainly down to having a lack of confidence to complete tasks, specifically
speaking based tasks. “Shyness” is a prominent node within this theme, where teachers
mentioned speaking either in front of other students, or too other students made students less
confident and uncomfortable.
As well as this, the theme has an underlying element regarding the “Fear of Failure” that
students have within class. This does tie in slightly with the previous mentioning in Attitude,
about students being focused on assessments and grades. Students have this underlying fear,
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as they don’t want to see lesser to their peers in class. It was suggested through design, that
students should have a safe space to fail. As failure is a key aspect of learning language.
Culture
Culture was a very prominent theme that was present in the interviews. Teachers discussed
how the classroom students are taught in is not a culturally authentic setting. Tasks that are
also used are also not cultural authentic but there are ways to add elements of culture to them.
It is explained that to learn a language you also must learn the culture. They also push the
importance culture has when learning a language and that in current classrooms it is not present
enough. This can make learning a language feel very artificial and can cause students to
disengage.
An example of this artificial feel can come from exchanges that are done in the classroom,
especially role play situations. The exchange the students are having is not authentic to a real
exchange found in the language itself. When students then use the language in the wild, they
are not prepared for these real life exchanges.
Culture can be integrated into the experiences easily by having a setting that is authentic to the
language and its country. To ensure this is correct, research will be done into areas of the
languages homeland to ensure a truly authentic setting.
Task Design
The importance of general task design in language learning is a key aspect. Tasks have to be
designed well and thought about to ensure they have their desired effect within the classroom.
The teachers gave points in the interview that should be ideally followed when designing tasks.
Elements that encourage engagement and elements that also remove engagement are discussed.
Elements that increase engagement include:
Difficulty
The theme of difficulty focussed on two types of difficulty. The first is difficulty relating to
skill related difficulty of the task. Tasks that are too difficult cause disengagement within the
class, and tasks that are also too easy create disengagement. It is important to have the correct
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balance of difficulty in regards to the challenge of the tasks, or allow students to set the
difficulty themselves. Students being allowed to set the difficulty of the task themselves relates
directly to personalisation.
The second is related too difficult regarding complexity of tasks. In regards to complexity tasks
that are too easy to pick up, or require too much preparation cause disengagement within class.
An example of a complex heavy tasks can be a card game that has too many rules and is too
long to setup. As apposed to a card game that has very simple rules and can be picked up within
a few minutes. Having a task that requires too much preparation can remove the purpose from
the task itself.
Personalisation
Personalisation was deemed as an important theme, as teachers during the interviews pushed
at how personalisation is good in the classroom as it helps significantly with student
engagement and retaining student engagement. Allowing students to personalise tasks to how
they want to complete it, or how they want to base the task around are the main examples of
classroom personalisation. The element of personalising tasks relates to the topic of expression,
allowing students to express themselves and their interests more within tasks. An example of
this, can simply be allowing students to pick their own theme for a presentation without
restrictions. Or using real life elements such as personal photographs to add to a written essay.
Personalisation tied in with the theme of difficulty. Students are engaged more and work better
when they can control the difficulty of the class. This is not referring to completing the bare
minimum for the task, but is more about having varied levels of challenge so students can
complete the task to their own desired skill level.
Enjoyment
Enjoyment is crucial when designing tasks. The teachers mentioned how a task can be useful
and informative, but if it not enjoyable the learning elements may not be fully absorbed by the
students. They find that tasks that are more enjoyable, not only increases the engagement of
students but also helps with learning greatly. Some simple examples they gave of making tasks
more enjoyable, was by minimising the amount of tasks that are repetitive and tasks that are
either tedious, or over complicated.
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The teachers mentioned using games in class, which ties in with the use of VR in this research.
It was mentioned that games can be a very effective learning task, as long as they are not over
complicated as mentioned before, and are appropriate to the age range of the students. Games
that are designed for younger students, older students tend to be very put off by.
Local Environment
The theme about the environment is related to the issues and restrictions that are created by the
classroom environment. Mainly the classroom itself. The issues with the classroom refer to the
cultural issues and how it is not authentic, but also relates to the technology within the
classrooms and the restrictions that imposes.
Focussing on the environment itself, it is mentioned that it is not a pleasant atmosphere to work
in and that space is an issue, be it too much or too little. As well as this, the environment has
to be configured regularly for tasks, which then also imposes time restrictions within the class.
In regards to the technology, using it requires a lot of preparation within class, as well as it
being incredibly unreliable. Often not working as intended or not working at all. The result of
this is teachers not using technology as they have to prepare a task to use with it, but then also
another task if the main task does not work. Technology within the classroom is also very
expensive so is not hugely accessible to the teachers.
Speaking
The final theme of the analysis is speaking. This focussed mainly on speaking in class.
Speaking, being an incredibly important and prominent element of language learning, was the
area in the interviews that the teachers said students had the most issues with. This is prominent
in other themes such as confidence and attitude. Again, students find it uncomfortable in class,
and also do not practise speaking outside of class enough in real world situations. Even though
speaking has the most issues for students, it is the most engaging for them.
Teachers expressed their opinion on how fluency is more important than accuracy when
learning a language. Yet, as mentioned before students are focussed heavily on their accuracy
and not their fluency, and use of the language. This is something to consider when designing
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our experiences. It was further expressed how students need a space where they can speak and
use the language in real situations, where students can openly fail.

5.4 Design Considerations
From the themes, two researchers created some design considerations to then focus as
guidelines, not for only future VR work, but for creating and designing our experiences. Below
are each of the design guidelines as well as how each links to the themes, and how they were
formed. Here are the design considerations to consider when designing our tasks. We have
derived these form the themes to be used as guidelines. These of course can be changed during
the workshop session.
Present Choice
Presenting Choice is derived form the theme of personalisation. We want to allow students to
have choice within out experiences which can improve engagement. It allows students to
personalise the experience themselves as they can chose their own path and methods. They can
also control the difficulty themselves, as they could chose the easy option to complete tasks or
they can challenge themselves more if they wish. Finally, with multiple options available
removes the issue of repetition, as it add variety and the same task can be repeated but
completed in different ways.
Encourage Speaking
Encouraging Speaking is derived from the theme of speaking. As speaking is such a large part
of language learning its use should be encouraged when designing VR experiences. Even
though it is uncomfortable, it also provides challenge and is one of the most engaging language
disciplines.
Create Enjoyment
Creating Enjoyment is derived from the theme of enjoyment. Creating enjoyment is key for a
VR experience. If it is not enjoyable, users and students will simply disengage with it, effecting
the experience. Keeping tasks varied is an easy way to increase enjoyment in VR experiences,
which relates back to the emphasis on encouraging choice.
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Cultural Authenticity
Cultural Authenticity is derived from the theme of culture. Implementing a sense of culturally
authenticity to the experience will greatly aid the overall affect the experience has. Students
have no cultural exposure in the classroom. Being able to create this cultural immersion in the
experience is a way for students to really experience the language integrated with its culture in
an immersive environment. Being in this culturally authentic space can also allow for incidental
learning.
Building Confidence
Building Confidence is derived from the theme of confidence. Confidence was an issue that
was mentioned multiple times throughout the analysis. With this, we want our experience to
help build the confidence of students. This can be achieved by having a focus more on focus
than on accuracy, removing an underlying fear of failure. This also relates to task difficulty
when discussing choice. Students will be able to work at their own speed and to their own
difficulty in the experience. Relating back to speaking and how speaking is uncomfortable for
students it is, we could potentially help build a confidence in this area by using speaking within
the experience.
Adaptive Tasks
Adaptive Tasks is derived from the themes enjoyment and tasks design. Adaptive tasks relates
back to encouraging choice and creating enjoyment. This varies from choice, as choice is
decisions that the user will make. Adaptive tasks is related to decisions the experience will
make. With the tasks changing and adapting to the user, helps increase enjoyment and the sense
of choice as tasks will vary greatly. This could be from multiple choices, or mixing disciplines
such as speaking and reading within a task.

5.5 Ideation
After the completion of the interviews and analysis, an ideation workshop was held in which
ideas for vignettes to be used in the VR experience would be created. 4 researchers took part.
Two were the main researcher for this paper, another was an expert in games design research,
and the final researcher was a languages expert and languages teacher. Prior to the session,
participants were given a 2 page document that had the list of themes as well as their

Page 22 of 95

descriptions, as well as the design considerations and their descriptions. They were also
provided with the schedule for the session.
The session began with a short presentation on the thematic analysis given by one of the lead
researchers on the project. This explained the themes fully, and gave a chance for others to ask
any other questions about the themes. This was so during the session, participants had a full
idea of all of the themes that had been created form the analysis. Following this then was a
discussion about the design considerations created prior by the two main researchers. These
were presented in more detail and was explained how they were formed form the themes and
how they linked with each other. During this discussion it was mentioned that these were
subject to change. However, both the games and languages expert agreed that they were ideal
and should not be changed as they covered the aspects needed for creating VR language
experiences.
Following this, the ideas that the teachers gave in the final part of the interview were discussed.
The ideas were gone through one by one, and were compared against the design considerations
to see how many it full-filled, and to see if it would have learning value when learning a
language. With this the ideas were able to be filtered, removing ones that did not fit the criteria
and ones that would not be useful. After this process, the researchers came up with some of
their own ideas as well as variations of the teachers ideas that fitted better with the design
considerations. These were pitched, and were explained why they were useful, and what design
considerations they met. The languages expert explained if they could be useful or not within
language learning, and were further critiqued by the other researchers within the room. This
meant that the most robust and refined ideas would remain to then be developed for the
vignettes. To finalise the session, three final ideas were agreed on, and why they were ideal for
the experience.
The outcomes of the session was two vignettes that would have different focusses. This will
allow for us to see which style of vignette users enjoy the most, and which one works best
within VR. The vignettes are in a bar, and a task in a pizza shop. Both of these focus on different
aspects of the language and different teaching styles. These are discussed more in depth in the
design section as follows.

Page 23 of 95

6. Design
Bar Task
The bar task has a main focus on the design considerations of Presenting Choice, Encouraging
Speaking, and Adaptive Tasks. There is also a focus on Building Confidence and the
environment that it is set in also focusses on Cultural Authenticity. The task situated in the bar
is more linear than the previous task but still has a degree of freedom to it. This task involves
users in a busy and lively coffee bar at lunchtime. This task involves going to purchase a ticket
from the cashier for an item of the players choosing. The ticket is then taken to the bar where
the item is then collected. This is typical in Italy with having customers purchase ticket, then
collect the item they have purchased somewhere else. The user selects an item from the menu,
and then asks for it. This is the choice based activity within the vignette. The user then pays
for the ticket by however much the cashier has asked for. The would be a simple value such as
1 or 2 euros. Then, they must collect the item from the bar itself. As the bar is busy and lively,
they must ensure they are more forceful than usual to get the bar workers attention to get their
item. This encourages confidence as the user has to take control almost as the bar worker will
not come to them unless asked. After this the task is complete.
The design of the bar followed a similar process to the city scene. Italian bars were looked at,
and the decor and layout were analysed. There were not prominent patterns in the building
interior architecture but the layouts remained similar with what was previously mentioned
about having a bar and the register separate. It was noted that it was common to see coffee bars
also serve alcohol and small food dishes such as sandwiches and salads, and appetiser style
foods. The workers uniforms did remain consistent, typically with white shirts, with black
trousers shoes and an apron around the waist. This will be taken into account when designing
the characters themselves.
Pizza Task
The pizza task has a main focus on the design considerations of Creating Enjoyment, Cultural
Authenticity, and Adaptive Tasks. This task is a not like the previous two tasks that involve
creating a simulated environment. This task is a game and involves using language to make
pizza orders handed to them. This is not using speaking like the previous two but focusses on
using reading and is a more cognitive activity. The flow of the task is as follows. The user will
have a selection of ingredients in front of them on a counter in a pizza shop. The user will
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receive an order on a piece of paper and it will also be spoken to them at the same time. They
will then have to make the pizza with these ingredients and then bake it. After this there will
be another order and so forth. As the game goes along the orders will become more complex
and the signs will be removed from the ingredients to make the task gradually harder. The task
is complete when 5 pizzas have been made successfully. As this is a game orientated task, it
will have game elements that the other vignettes do not have. This mainly includes a score, that
increases when the correct order is completed and added depending on how fast it was
completed. Contrary to this, if the wrong order is completed then they will lose score. This will
discourage users to randomly guess when playing.
The shop is designed form other pizza shops that can be seen throughout Italy. Having the
counter where the pizzas are made on the store floor and not in a kitchen in the back. It is a
loud and fast paced atmosphere and this will be reflected in the simulation. The kitchen itself
would reflect a typical kitchen with stainless steel sides and typical tiled floors. In the
background there will be fast paced music keep the flow of the game going. The grabbing of
ingredients will be handled by the VIVE controllers, and before the game is played a short
tutorial will be given in a blank scene with the same drag and drop method in. This will allow
them to be familiar with the system and how it works. To move around in the shop, the user
will physically move around in the VIVE space, as opposed to the others that use teleportation.
This is because the VIVE space would match the size of the kitchen area and add variation to
the task compared to the others.
7. Development
The development of all three experiences was created in the game engine Unity and the main
VR plugin used was the Unity SteamVR Plugin. This plugin was chosen over other plugins
such as OpenVR, as SteamVR at the time of development was more up to date, and was at a
better standard for VR development compared to others. The researcher conducting the
development, also had a lot of prior skill and knowledge within Unity and SteamVR, so was
the perfect option to produce the best result. Other applications were used alongside such as
Blender, FilterForge and Adobe PhotoShop to create high quality and accurate assets for each
of the experiences.
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7.1 Initial Development and Testing
At the beginning of the development process, some initial development was conducted and test
scenarios were created to assess different ways to create each of the experiences. This included
what controls would be best, and how each of the experiences would function. The main
consideration being speaking.
Speech Recognition
Initially regarding speaking in both if the experiences involving speaking, it was considered to
use speech recognition. This way, the characters in these experiences could respond
automatically depending on what the participant said, or spoke. The best, and most reliable
plugin for this for Unity is the IBM Watson: Speech to Text Plugin. With this, the system could
accept a string of speech from the participant and then it could be processed locally within the
Unity application. However, after initial testing of this, even though the results could come
through very clear, and were understood very well, the system would not handle speed of
speech effectively or participants getting stuck mid sentence. For example, if a participant
paused mid sentence, the system would accept the first half of the sentence, then respond. This
would be unrealistic to real life, as a real person would wait for the person speaking to finish
their sentence. The other issue was speed of speech. Speaking too fast or too slow would also
make the system not process the string and text correctly. This can be adjusted, but adjusting
for each participant could then seriously effect the study. Due to this, the system of speech
recognition was scrapped, and a wizard of oz method was chosen instead.
The wizard of oz method functioned with the researcher controlling the characters within the
experiences and would chose the appropriate response for the characters. This worked well, as
the la gauge being used was very basic, so there could only be a set few responses anyway,
meaning the researcher had an easy time when it came to response speed and accuracy. This
also eliminated the issue of participants speaking slowly or pausing mid sentence, and the
researcher would be listening instead. The participant however would not be told during the
study, that the characters were controller or were automated, but they would be shown how to
interact in the tutorial scene so they can understand how the characters respond, as well as how
quickly they respond.
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Controls and Locomotion
In regards to the controls, we wanted to test if the controls we had mapped out were comfortable
and easy to use. From some initial discussion, it was decided to use standard VR controls, using
the trigger to grab objects, and the trackpad press and the menu button press. This meant
participants didn’t have to fiddle about the the controllers a lot.

Figure 2: A VIVE controller. The cntroller we used for our study.

Figure 3: Picking up an object in the tutorial scene.

Regarding locomotion, there was a discussion of what to use. Trackpad locomotion that would
simulate walking was a top contender against teleporting. The advantages of natural walking
over teleportation is for immersion and realism purposes it feels a lot more realistic., and you
also have a lot more freedom of where you would like to move. Disadvantages of this however
are that this method of locomotion can be prone to making newer users to VR motion sick.
Likewise with teleportation, motion sickness was no where near that much of an issue, and you
also had the advantage of controlling where participants could go, improving the flow of the
tasks, stopping them from swaying off randomly. Inevitably, it was decided that even though
trackpad locomotion has great advantages for immersion, these were not great enough to
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outweigh the motion sickness issue. As a participant with motion sickness would have their
entire experience ruined.

Figure 4: (Left) A player pressing the teleport button.
(Right) The teleport arc used in the game.

To fully test the set out idea for the controls, they needed to be tested. For this, a simple test
scene was made (which was adapted into the tutorial scene) for researchers on the project to
play around with all the functions to see if they were easy to use. In this scene there were all
the elements that need to be used across all the experiences. Two researchers on the project
were invited to test and play on the scene to see how they felt about each of the controls. The
outcomes of this small session, were that both the teleporting and the spawning of the money
worked well and were not hard to use all. The grabbing had a slight issue, where the grab area
for the objects needed to be slightly bigger than it is. This is because at times, you would think
you're grabbing the object but you are not. It was also noted, to add some sort of prompt so you
are aware when you are about to grab the object in question. This can be done by creating a
glow, or changing the texture to a different colour to notify that the object is within grabbing
range.
Initial Environment Designs
Initially, we didn’t specifically know what kind of environment we would have some of the
games in. We had a general concept of ideas of environments but no one could pin point
anything specifically as to where they would be set. With this, we took some areas and general
places that would normally be used in a language learning scenario in class. This being, a coffee
bar, the street, and a bakery. With these concepts, these were created and then shown to other
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researchers on the project to come up with ideas for places to use when we created these
scenarios.
Firstly we have the coffee bar. The coffee bar is what we ended up using for one of our
experiences but here is that environment coming to fruition. Originally, it was designed as any
other coffee bar would be. It was laid out the same and kept to the same standards one would
normally expect to see.

Figure 5: The initial coffee bar environment that was developed.

This was done as a proof of concept mainly to show the quality of the environment that could
be created, as well as show off some of the characters that had been developed to the other
researchers. What we did then, was have our researcher that is an expert in Italy, give some
feedback as well as give an example of a layout you would typically see in an Italian coffee
bar.

Figure 6: The initial bakery environment that was developed.

After this, the bakery was made along with the street. This was created so we had a shop
element to potentially have, and also a street that could be used alone, or used as an outside too
look out the widow or for game set in the street.
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The bakery was designed to be fairly simple again, and to have someone stood in there you
could interact with potentially and purchase items off. The breads were all on the shelves in
the shop, and the player could pickup the bread, and hand it to the worker. With this, there
could then be some language interaction and also using the controllers, some physical
interaction. Again this was run through with all researchers, and it was approved by all. They
felt, that the simplicity and the mix of interactions it could allow could result in a very positive
game for learning.
Then we have the street area outside. This was made again as a proof of concept and was a
much larger open space. This was to show we are able to potentially create a game in a large
open space, and ideas can also be focused around that.
The street was a much more larger and complex than the other two, but kept a similar level of
detail. With this, multiple tasks could be potentially created. The other two concepts could also
be potentially by integrated into the street scene, and have one large open space instead of
multiple. The buildings were based off general Italian buildings found around Italy. The street
and pavement were kept fairly generic and simple. But, still had a high quality tho them. The
street concept, would be different from the other two, as it would involve more movement
compared to the other game ideas put forward. This could open the door for an idea looking at
an exploration style of task.

Figure 7: The initial street environment that was developed.

Development of Characters
For games where there would be characters present, we would need them to react in a way that
was as natural and authentic as possible. This meant making sure we didn’t have characters
that would look at the wall when speaking to you, had animations completely unrelated to what
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they were doing, and importantly blinked. We also wanted our characters to look realistic and
not look directly out of a cartoon. As this could possibly make people feel uncomfortable, as
well as break their immersion when playing the game.
For the creation of characters, a few methods were looked at and discussed. Originally, we
looked at MakeHuman and the base characters on Mixamo. These are two fairly commonly
used applications in the development of characters to be used in games of this tier. Both were
looked at and whilst they were both impressive, they lacked what was needed for the project.
MakeHumans characters could have a great amount of detail, but facially they all looked the
same. This could cause issues differentiating characters. There was also an issue of the
proportions. They sometimes became very outlandish and as they were generated, still looked
alien like. Mixamo was slightly better in this sense. The characters looked more real, and were
also already rigged to a high detail, and had blend shapes pre made on the characters faces.
However, as these were remade characters we were limited to choice and customisability.
Some of the better made characters on their were military based, and we cant have a soldier or
a knight serve someone in a bar. The ones that were more civilian focussed became slightly
cartoony, and the lack of variation made the issue of having lots of duplicate characters in the
scene.

Figure 8: 3 characters that can be found on Mixamo. As mentioned, they are stylised and not realistic.
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We then tested and tried Adobe Fuse. This is an application for making 3D characters using a
selection of 3D scans included with the application. Fuse also had a large selection of clothing,
materials, and skin tones that allowed for highly customisable characters with a vast array of
combinations. They also generated pre rigged, and had pre generated blend shapes on the face
of the characters. These characters when places in Unity with some adjustments to the textures
and shaders created some incredibly realistic and detailed characters for our scenes. As a bonus,
the number of high quality animations available on Mixamo could also be used with these
characters. The combination of these 3D scanned characters, as well as MoCapped animations
gave a very high quality result.

Figure 9: The barman/barista in our coffee bar game.

In regards to the natural movement and believability of the characters, we have previously
discussed the realistic animations used from Mixamo as they are MoCapped. This is one way
the characters can have heightened realism as increase immersion. But, we also needed to
achieve a realistic style of interaction and reaction for the characters when they engaged with
the participant.
To begin, we found some VR games where you interacted with characters controlled by the
game, and we tested to see what the reactions were like and how they responded to the player.
The example I am going to use for this is Dead Effect 2 VR. The game is a Sci-Fi horror style
game, and in the story you have a lobby, similar to a base where you can return. In this, there
are characters that give you missions and also one that has a shop where you can upgrade your
weapons and equipment. when you approach these characters they respond and interact with
you, mainly in the form of head movement. the heads when looking at you, perfectly followed
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your every move always looking directly at you. The characters also didn’t blink at all when
looking at you.

Figure 10: The cashier looking directly at the player.

This was looked at by two researchers on the project, to which they found it was very un
nerving to have a characters perfectly follow you with their head and to not blink. This feedback
was then taken on, and was used to develop the gaze system implemented in this project.
The purpose of this gaze system, was so when a participant interacted with a character, it was
a clear and realistic trigger in the game to show that they were paying attention to what the
participant would be saying and doing. Similar to real life, when you speak to someone them
looking at you is a pointer to say, they are paying attention to you. This was then made with
the feedback from the way Dead Effect 2 VR did it, to try and remove the uncomfortable feeling
it has. Firstly we focused on the blinking. With the blinking we used the facial blend-shapes
on the characters. Blend-shapes are parameters that can be applied to a group of vertices on an
object, and when a strength is applied from 0-100 the vertices morph in a controlled manner.
This was then combined in a subroutine within unity that randomly caused a blink, with a
random break between each blink ranging from 1 second to 10 seconds. This created natural
blinks that we're far apart and also busts of blinks that are together to make it feel like a natural
human being. A code example is here below.
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Figure 11: (Left) The blend shapes blinking at 0.
(Right) The blend shapes blinking at 100.

Then moving onto the head movement, we wanted it to be more natural and less robotic like.
Initially we had just the eyes follow the player. This was tested, and then when shown to other
researchers, they didn’t find it as intrusive as the head follow. But with this, we still needed the
head to also follow the participant but not directly like it had been in Dead Effect 2 VR. Below
is a diagram explaining how the eye movement works, explaining the process of it as well.

Figure 12: A diagram of how the eye movement works.

As you can see from the diagram, we have an empty object on the players head, with two child
objects that are the same distance apart as a characters eyes. This parent object, when activated,
always faced the character, and also stayed parallel. This prevented the issue of the characters
eyes becoming crosseyed or skewing off. When triggered, each character knew where the two
eye points where, and simply used a LookAt() function to look at the character. When finished,
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this was disengaged and the eyes were then set back to their original position. Adding to this,
the eyes were separate from all animations and were not effected by them.

Figure 13: An in-game view of the eyes following the point explained in the previous diagram.

Following this up we added a more natural head movement. Initially, we tried slight head
movements when the eyes reached a certain threshold to the left, right up, and down. This was
tested and it dint work well, so was scrapped. The second idea formed, form using a similar
method to the eyes, but delayed and smoother than it. With this, following the diagram above,
a second empty object was added to always slowly lerp to the main parent object following
the head. What we then did, was have the head join of the skeleton, follow this leaping object.
What resulted was eyes that then followed by the player which were then met by a smooth head
turn, that followed the player but slightly delayed.

Figure 14: A diagram of how the head movement works.
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When this happened the head became independent of animations and ignored them, and was
triggered and un trigged when it needed to be. So for example, when the waitress wrote down
the order for the player, the heads and eyes follow would be disengaged and would then
smoothly be taken over by the animation. To where the head would then look at the notepad
and in time with the animation. This can then be re triggered and then the head and eyes would
look back at the player smoothly and nicely. This was tested with several researchers on the
project and was met with incredibly good feedback. The following wasn’t intrusive and it was
mentioned that it was smooth, efficient and realistic when combined with the previous blinking.
Confidence was a prominent issue mentioned in the interviews and it was important to relay
this into the development of our experiences. To reiterate; the teachers heavily mentioned how
confidence seriously effects students performance and how it can heavily hinder their learning,
especially when speaking. The main way to mitigate this had already essentially been solves
imply by us using the platform of VR itself. As one of the main issues with confidence is
students judging them when they are speaking or doing tasks. So being in VR, they are
immersed in the VR situation and are separated from that outside world. This, also being
teamed with the fact they would be playing alone. Another element to help mitigate the issues
with confident is ensuring the experiences are clear and all the relevant information makes
sense within the experiences. This allowed for participants to not become overwhelmed, which
could cause them some form of anxiety. Finally, was balancing the base difficulty of the tasks.
If, the tasks are too difficult, the participants may simply feel inadequate and then less confident
in their abilities. This can cause them to disengage and will not help with the current confidence
issue present in language learning.

7.2 Pizza Game
In this section we will be going over the development of the Pizza Game in detail, going
through and discussing each of the elements of the game, how it works, and the assets used in
the game as well.

Environment and Assets
Most of the assets in the pizza game were made in Blender and some of the ingredients were
taken from SkecthFab. The textures on the assets in the game were created using a mixture of
purely made textures in PhotoShop, and some form FilterForge. This allowed for very high
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quality textures, to bring the environment and game to life. Normal maps for these textures
were also created using PhotoShop, and this gave surfaces and items a 3D textured look making
them look more natural and realistic. Items in the game were based off their real life
counterparts, and other elements were not overcomplicated so it was clear as to what they were.

Figure 15: (Left) The mushroom ingredient without its normal map.
(Right) The mushroom ingredient with its normal map.

The environment itself, was based off general pizza style kitchens found online, and food
kitchens in general. With a counter, a small window to accept orders, and preparation area.
This couldn’t be 100% accurate to a real kitchen for gameplay purposes, so it was simplified
and made intuitively so participants could play the game smoothly. Initially, all the ingredients
for the pizza were laid out in front of the player on the counter. But, all the ingredients kept
moving in the way of each other, and its become quite annoying. To fix this, we added shelves
in front of the player to spread the items out some more. So there were some ingredients on the
shelves and some on the counter. The pizza base, spawned on the counter.
For the sounds in the game, they were all recorded and created sounds, with the exception of
the music that was a royalty free song found online on YouTube. It was some simple and upbeat
Italian music that was there for some authenticity, as mentioned prior teachers often used some
Italian music in class to help with the tempo of working, this kept the tempo of the game at a
good pace. Other sounds such as the pops for putting items on, the cash register sound for
getting the pizza right, and then the two negative sounds that are both trumpets for getting an
ingredient wrong and the pizza wrong, were are from GarageBand. The pop and cash register
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Figure 16: The counter with its ingredients on in the pizza game.

were base sounds, and the trumpets were made using a keyboard. The voice in the game was
recorded by someone who knew Italian, and the reason this was recorded was too create the
assertiveness of someone shouting the order at you. Again, to add to the atmosphere and the
gameplay.
Finally, the layers for the items on the pizza, were simply flat planes with textures on them of
the ingredients. These were made in PhotoShop, and were setup in a way so the sauce and
cheese would always be on the bottom for example. These then simple appeared as necessary
when the item was put on the pizza. These textures also had transparent backgrounds, not to
interfere with the rest of the items on there.

Figure 17: A pizza with some toppings applied.
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Game Flow and Rules
To begin the player can see a button. When this button is pressed in, the main game loop starts,
and a fresh pizza base and ingredients appear. At the beginning of this loop, the player is
presented with an order. This is both audio and visual. With this, they move to the next step of
creating the pizza. At this step we have the main loop of the game. Firstly we have a yes/no for
when an item is places on the pizza. Mainly, is the item places on the pizza a correct item. If a
correct ingredient is placed on the pizza, there is a pop noise made, and the game processes
that one of the correct ingredients has been put on. If the player places the wrong item on the
pizza, the game makes a short deep turret noise, and the game doesn’t process that one of the
ingredients has been placed on the pizza. Here we also have a branch, for if the pizza is placed
in the oven.
At anytime within this section, the player can throw their pizza in the bin. What this will do, is
create a fresh pizza base and fresh ingredients in the positions they regularly spawn in. The old
pizza is removed, and the old ingredients are also removed. the clock however does not reset
at this point, but what ingredients the player had placed on the pizza does reset, as well as
mistakes they had made. It is the same as starting the round again but not resetting the clock.
With this, when the participants feels they have created the pizza correctly, they then place it
in the pizza oven. The game then checks that all the correct items are on the pizza, and makes

Figure 18: A note with how the order appears in the game, as well as where it is created.

sure there are no extra items, or items missing. If it correct, a cash register sound plays, and the
player is awarded points for the number of ingredients on the pizza, as well as their total
completed pizza’s increasing by one. A pizza box also appears on the other counter in the room.
If there is something missing on the pizza, or there is a wrong ingredient on there, the longer
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more aggressive trumpet plays. The player then doesn’t get any points, or one added to they
completed pizza’s and instead loses a life.
After this there is the end of the loop. If the player got the pizza correct, it moves onto the next
order. This creates a fresh set of ingredients and removes the old ones, as well as fresh pizza
base. If the player is wrong, the games checks to see how many lives they have left. If they
have hit 0 lives, then it is game over and the player. They can then press the button to start a
new game. If they still have lives left, the game continues with a new order and fresh
ingredients and a fresh pizza base.
Finally, the other main part of the flow of the game is the timer and the clock. This counts
down and makes a clock tick each second. The clock starts at 30 seconds, and is reset after
each round. But, it is reset to 1 second less each time. So the first round you have 30 seconds,
the second round 29 seconds, then the third round 28 seconds etc. If the pizza is not completed
in this time that round is ended and the player loses a life. The same process follows for ending
a round for getting the pizza wrong as described above.
Interface
The interface for the game is very simple, and to make the game feel more real, we used diegetic
style menus and prompts in game to relay information. The main item of the interface for the
game is the order slip that comes through the window. This relays the order that is said to the
player, but also allows them to have it in text form for reference. This item can be moved and
placed wherever the player wants to place it. The font chosen makes the slip look hand written.
This slip disappears each round and a new one is created at the window.
The next main element of the interface is the chalkboard in front of the player. This displays
the players score, their pizzas completed as well as the lives they have left. Chalkboards can
be seen used in many restaurants across many different cultures. This is why it was chosen to
be used here in the kitchen, as it is a familiar style of interface that would be seen in that
establishment. Finally, the chalkboard does display game over when the player has run out of
lives and the game is over.
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Figure 19: The chalkboard and the information displayed on it.

Finally, the last interface element seen is the clock. The clock is a simple 60 second style clock,
with the points 0, 15, 30 and 45 marked on it. Even though the clock doesn’t go to 45 seconds,
it is just their for clarity as a clock that only has half the numbers on may look strange and
confusing. The arm ticks and moves with the time, and starts at different positions for each
round deepening on how much time is left. After the hand goes past 15 a faster tick occurs to
add a more game like feel and to up the intensity of the player. It is also another way to relay
information that they only have 15 seconds left.

Figure 20: The clock on the wall at the 14 second mark.

Game Objects and Interactive’s
This will be a short explanation into the intractable objects in the game. This will list what is
interactive with the player and what is not. To begin, with the objects the player can pickup,
here is the setup in unity for these objects. Here you can see what elements and what scripts
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are applied to the objects, as well as the stats for gravity, mass, force etc. Most of these scripts
and elements can be found in the SteamVR add-on for Unity.
The majority of the intractable game objects in this game are all found on the counter and
shelves in front of the player. These are of course the ingredients and the pizza base. The player
isn’t limited to how they pick up or use the items in front of them. If they wish to bounce all
the ingredients off the walls onto the pizza, they can do that. The same with the pizza base. the
only limitation to where the ingredients can go, is if they hit the floor, they will re-spawn back
at their original position, this is also true for the pizza itself. This was added as sometimes,
objects would be too hard to grab off the floor and player doesn’t want to waste time picking
up stuff off the floor. To add some smoothness to the re=spawn, a smoke puff appears when
the item comes back, and also makes it more clear where the dropped item re appeared too
relay to the player that is has come back. If the pizza is dropped, it is not reset when it re
appears, and comes back to the original position in whatever state it was in with the ingredients
that were present on it.
The tickets that appear in the window, are also intractable with the player. the player can chose
to leave the note where it is, or they can move it to wherever they please so it is easier form
them to complete the task. Again, like the ingredients and the pizza base if the note is dropped
on the floor, it will appear in its original position at the window, with the text on for that order.
There is also an accompanying puff of smoke when it appears.
The final object that is intractable using the controllers directly, would be the button. The player
needs to push the button in fully to start the game. This button is simply a collide-able object
that the player simply needs to push. There doesn’t need to be any button press.
Other interact-bale objects in the game would be the oven and the bin. Only the pizza itself can
interact with these. The oven completed the order when the pizza collides with the openings,
and the bin resets the pizza and ingredients when the pizza collides with the opening in the bin.
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Figure 21: The button that starts the game when it is pressed.

Game Process
The main game processes in the game are not overly complex. The main processing is with the
pizza itself and involves creating the order then checking the pizza against the order.
Error Handling
Error handling became a prominent thing to add throughout the game, as when testing the game
issues arose that could effect the players ability and interfere with the game itself. It has already
been mentioned how the items and pizza base reset when falling on the floor, and that was on
issue we changed to help with items falling. Other elements such as the bin were added for
players to reset the game. There are other error handling elements we have already touched
upon. But there is another that was very prominent and became an issue with the game.
An issue that came about then testing the game, is that if the player knocked an ingredient with
another and into the pizza, it would add that topping to the pizza even though they didn’t pick
it up and didn’t mean to add it to the pizza. This became an issue as it became very annoying
and hindered the experience. This was simply fixed, by having only ingredients that had been
picked up, and not placed back down on the counter be allowed to be added to the pizza. This
fix worked, and also prevented the pizza base being thrown into the ingredients adding them
all to the pizza as it collided with them.
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7.3 Bar Game In this section we will be going over the development of the Bar Game in detail, going through
and discussing each of the elements of the game, how it works, and the assets used in the game
as well.

Figure 22: The final coffee bar created.

Environment and Assets
Most of the assets in the bar game were made in Blender and some of the ingredients were
taken from SkecthFab. The textures on the assets in the game were created using a mixture of
purely made textures in PhotoShop, and some form FilterForge. This allowed for very high
quality textures, to bring the environment and game to life. Normal maps for these textures
were also created using PhotoShop, and this gave surfaces and items a 3D textured look making
them look more natural and realistic. Objects and scenery in the game were based off their real
life counterparts, and other elements were not overcomplicated so it was clear as to what they
were.

Figure 23: The coffee shop that inspired our version.
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The main environment of the bar game was the coffee shop itself. This used elements made in
the initial environment designs that were shown before. Inside the coffee shop, we have a
similar layout to what was shown before in the initial development areas. It has been changed
to fit a more authentic style as mentioned and explained by one of the researchers on the project.

Figure 24: The coffee bar form the right hand corner.

You can see we have tried to keep a similar layout, but have added more detail and made it
more vibrant so it is more pleasing for the player to be in. As you can see there is decor on the
walls, the counter has lots of items in and lots of items behind it. We have characters sat in the
bar, and have loose tables and chairs also there. Outside, we have the town created before. This
allows the player to look out the window of the bar and see outside. If this was a flat texture of
a town, or was unable to see through then that wouldn’t create the immersive environment we
were looking to create.

Figure 25: The coffee bar from the cashiers desk.
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The characters in the bar were made as mentioned before, using Adobe Fuse. These characters
were very high quality and incredibly detailed. These characters used the look and gaze system
that was designed before and also the natural blink system. As you can see looking at the
characters in the scene, they are of very high quality and look very natural and realistic. There
were 5 characters in total in the game. There is one who you speak to and say for the item you
want, then the bartender who will serve you what you want. Then there are other miscellaneous
people around the bar. Two, are sat having a conversation, and the other is talking to the barman
before you go over to be served by him.
Finally we have the sounds of the bar game. The background sound is just generic bar
background noise that was found royalty free on YouTube. In this background noise, there is
specifically no english being spoken and there isn’t conversation in there that can be
recognised. This was chosen specifically as having a bar with background noise that has english
speaking people in, would ruin that sense of cultural immersion. Next, we have the voices of
the bar staff. These were not recorded sounds and were instead synthesised. This was done
using the built in voices provided with Siri from Apple. This was chosen, as we needed both a
male and female voice actor, and wanted a different voice to the previous game. As we couldn’t
fine anyone, we were then able to test out some synthesised voices and after comparing a few
examples like IBM Watson’s Text to Speech, we found that the most natural, authentic and
clean sounding voice was the one using Siri. A list of these responses can be found in the
interactive section discussed below.

Figure 26: (Left) The cashier without a normal map on her skin material.
(Right) The cashier with a normal map on her skin material.
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Game Flow and Rules
The game flow for the bar game differs heavily from the pizza game. Where the pizza game is
a loop, the bar game is obviously very linear and has a start and a finish. The first stage is the
player teleporting to the bar where the cashier is. Then, when the player greets the cashier, the
cashier greets them back, then asks for what they want. The chaser then responds accordingly
to the player, and then will respond with saying the price of the item, and requesting payment.
When the player has paid the correct amount, the chaser then thanks the player, and gives them
the ticket. At any point in this, if the player has asked for an item that is not available the chaser
will respond that they didn’t understand, and will ask for a repeat. When finished, the cashier
will return to their idle animation loop. the diol animation loop, is a mix of standing and then
randomly trigger animations that someone would do when waiting. This can include looking
around, and looking at their hands.
Next, the player would take the note and teleport to the bar where the bartender is. There they
would then attempt to get the attention of the bartender as he hasn’t noticed the player. When
they have called him, he then comes over and greets the player. The player then hands him the
note, and asks for the item on the note. He responds with a yes, and then proceeds to make the
item the player wants. The making coffee animation is then played. the bartender then hands
the coffee to the player. With this, the item they have chosen appears on the bar in front of
them after the bartender has placed it. Finally, the bartender thanks the player, and when the
player thanks them the well done banner appears in front of them. This signals that they have
completed the game.

Figure 27: The chalkboard behind the cashier with the items and prices on.
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Interface
The interface for the bar game is a lot more simplistic and doesn’t have that much compared
to the pizza game. This is mainly because the game didn’t need an interface to relay information
like the pizza game did, but it still has an element of an interface. The most notable being the
teleport arc that is present in the game. When the player wants to teleport, they hold down the
trackpad button, and the teleport arc appears. This allows the player to then see clearly where
they are teleporting. As well as this, interface wise the player could also create coins by
pressing the button above the trackpad to create a coin. This was to simulate giving money for
whatever item they asked for. The final method of the interface would be the menu at the first
counter. This had the list of items on the player could order as well as a price for the items
themselves. This is a style of interface as it is a diegetic way of relaying information needed
for the player when playing.

Figure 28: Coins placed by the player, as well as a ticket handed to them with their order on.

Game Objects and Interactive's
The main interactive of this game are obviously the characters themselves. For the player to
interact with them, they simply spoke to the characters as laid out in the game flow mentioned
before. Then, the researcher controlling the characters can respond in an appropriate way.
There response would be through the speech associated with that response, along with an
animation if applicable. These animations would be writing soothing down, or handing an item
to the player. The responses to the players actions are listed below, and these were controlled
by the researcher using the keyboard for the computer.
Here are the responses used in the bar game.
Ciao. - Hello
Si, uno espresso. - Yes, one espresso.
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Si, un cappuccino. - Yes, one cappuccino.
Si, un Latte Macchiato. - Yes, one latte macchiato.
Si, un caffè bianco. - Yes, one white coffee.
Si, un Caffè Nero. - Yes, one black coffee.
Viene un Euro. - 1 euro please.
Soner due euro. - 2 euros please.
Grazie. - Thank you.
Non ho capito, può ripetere? - Im sorry, I don’t understand.
The other main intractable in this game are the coins and the ticket you are given by the cashier
at the counter. The coins can be created by the player to pay for the item they have chosen. The
player has no limit to how many coins they wish to create. These coins are physics based and
will drop onto the counter accordingly. The note, can be picked up by the player, which they
can then take over to the bartender, and then use it to get the item they have paid for.
Game Process
The main game processes are triggering the sound clips to play when the characters speak, and
also trigger the animations when they need to be played. this was done simply using readily
available functions within unity. The game also processed bending in between animations.
What this is, is it allows operate animations to flow between each other smoothly so they do
not jump between one another.

Figure 29: The animation flow tree in the animation controller for the barista/barman.
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Error Handling
The main error handling issue that was found within the game, was having a response where
the player said something that was completely ineligible then the staff would respond saying
they didn’t understand. This was added, as during testing when someone asked for an item
that wasn’t on offer for example we had no way to say no. This was then added so we had a
response and the player could then repeat themselves. This wasn’t meant for use with minor
mistakes, only major issues as like before, someone asking for something that isn’t there.
Another element of error handling was when the player picked up the ticket, they had a habit
of then teleporting with that hand as well, and letting go of the trigger. This was fixed, by
having whatever the hand the ticket was in, only the other had could be used to teleport. This
was explained at the start to participants during the tutorial scene, but having this method
removed the issue of players forgetting to hold the trigger down when using the same controller
to teleport.
8. Main VR Study
8.1 Context
The second study in this research, involved language students playing the experiences that have
been created off the design guidelines that originated from the initial study. For this study, as
we required language students, the study was conducted in KU Leuven in Belgium, as there
was a much higher number of language learning students compared to in Lincoln in the United
Kingdom. The study compromises of playing 2 language learning VR experiences as well as a
tutorial, followed by an interview at the end. Before each experience, the student is taught some
simple language to use within the experience. For this study, we wanted 8 participants who met
the inclusion criteria for the study. The participants had to be over 18, be studying a language
at university, and not have any knowledge of Italian.
There are only 2 experiences being played, and not all 3 as during pilot studies with fellow
researchers, participants found it too strenuous to be using VR for that long, as well as learning
the language before hand. The two experiences being used are the Bar Task, and the Pizza
Task.
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The interview is again to collect qualitative data that can be analysed using a thematic analysis.
The interview questions are related to the previous interviews, to see if the experiences could
be used to overcome the barriers and issues found before. We also want to see what students
perceptions of using VR for language learning are, and to get crucial feedback on the
experiences made, and language learning in VR in general. The themes for the questions are;
Introduction Questions, Enjoyment, Choice, Confidence, and General/Concluding Questions.
Our influences for these questions present for out second study, were mainly influenced from
our first study. The themes of the questions heavily reflect the themes and design elements we
integrated into out experiences.
The intro questions were simply icebreaker questions, just getting to know how the participant
felt about the task. This is generic just to get an idea how they felt about VR and the tasks.
These are followed up asking of both the tasks were clear. These were asked as based off our
design, we wanted to ensure that the tasks we had designed and created were clear otherwise
there may be an issue that has effected the experience.
Intro
1. How did you feel while you were doing the tasks?
• Task 1 - Was it clear to you how to complete the task?
• Task 2 - Was it clear to you how to complete the task?
Next we have questions focused on enjoyment. These reflect the theme of enjoyment that was
conveyed and discovered during the first interview. This was a barrier that was mentioned, and
we want to see if we have mitigated that. Firstly we asked simply if they enjoyed the tasks, but
then follow up with asking what they specifically enjoyed if the answer was a simple yes. We
can gather details of what they enjoyed. We then asked what the didn’t enjoy, so we can then
find out things that could look to be removed, as we want to create enjoyment and not create
elements that people didn’t enjoy. Finally, we ask how the tasks compare to the classroom.
This can allow us to compare what participants think is the main comparisons to the classroom.
With the comparison we can then see what VR has done better and what the classroom does
better.
Enjoyment
1. Did you enjoy the tasks?
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• Task 1 - What specifically did you enjoy?
• Task 2 - What specifically did you enjoy?
2. Was there anything you didn’t enjoy?
• Task 1 - What specifically didn’t you enjoy?
• Task 2 - What specifically didn’t you enjoy?
3. How do the tasks compare with the tasks you do in class?
• Task 1
• Task 2
Then we have questions focusses around choice. These questions related back to the elements
of freedom and choice within the experiences. This is focused around the previous theme of
personalization. We ask first, if the environment allowed them to complete the task in their
own way. This similarly refers back to students being able to complete some tasks in their own
way in class. We then follow up by asking if there were any choice they liked being able to
make. We then ask, if there were choices they would have liked to have made. This way we
can see if there were elements, we should’ve potentially added in regards to improving choice.
This is then followed up by questions asking for more depth on both of the tasks.
Choice
1. Do you feel that the environment allowed you to complete the task in your own way
• Task 1 - Were there any choices you liked being able to make?
• Task 2 - Were there any choices you liked being able to make?
2. Were there any choices that you would have liked to have made but couldn’t?
• Task 1
• Task 2
The questions around confidence relate to one of the largest themes from the prior study, the
barrier of confidence. This is why this section has the most questions. We firstly asked how
they felt about speaking in the VR tasks they had. This was formed from speaking being one
of the main confidence issues in class. This is followed up asking for more detail if needed.
Next, we ask if they felt confident interacting with the characters they interacted with. This is
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a key point to mention that confidence was also based around the interactions with the
characters. For this, we wanted to ask if the characters made the participants feel confident. We
then ask for a class comparison like the previous set of questions. This is so we can see if
participants felt more confident here than speaking in class. This is a major question as it
focuses on one of the refined major issues of speaking in class in regard to confidence. Finally,
we ask if they noticed any mistakes they made when they were speaking. We ask this as
teachers mentioned a way to help with confidence was allowing a safe space to fail. With this,
we wanted to ask participants if they noticed a mistake they made as if they did we didn’t
correct it. With this, we can then ask they felt about it and if they wanted their mistakes to be
corrected. We can then gauge whether the safe space to fail idea is good, and if participants
like it.
Confidence
1. How did you feel about speaking in the VR tasks?
2. Did you feel confident interacting with the characters?
3. Did you feel more or less confident than when speaking in class?
4. Were you aware of any language mistakes that you made while speaking?
• If so, how did you feel about it?
• Did you like or dislike that there was no reaction to your mistakes?
The final section is general questions and concluding questions. We firstly ask if they thought
the environments were authentic to Italy. This is relating to the elements of culture that were
deeming highly important from the teachers. We want to make sure that the environments we
created were authentic to the participant. We the ask if they would like to use VR as part of
their language learning. With this was are aiming to look at if the participant would like to use
VR when learning their language. As the scope of future projects and this project would be to
see if this is a viable option this is why were asking this questions. We then ask if the equipment
is comfortable. This again, is a standard VR question as the equipment being uncomfortable
would hinder the experience. The next question looks at if VR could benefit the student. This
question is formed from getting key comparisons to class and to see if there are benefits to VR
that the participants feel are better than the classroom. We then follow up asking how it is
different from a classroom experience. The final questions ask if there was anything they would
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have liked to have done in VR today, and if there is anything else they want to tell us. These
are just general concluding questions but also may cover any last aspects the other questions
may not have covered.
General / Concluding
1. Did you feel that the environments were authentic to Italy?
2. Would you like to use VR as part of your language learning?
3. Did you feel comfortable using the equipment?
4. Do you think that VR simulations like these could have any learning benefits for you,
compared to classroom-based language learning?
• How is it different from the classroom experience?
5. Is there anything that you’d like to be able to do in VR language learning that you didn’t do
today?
6. Is there anything else you’d like to tell us about your VR experiences today?
Each of the questions in the interview should allow us to get a good grasp on what students
thought and felt when playing the experiences as well as if the experiences helped combat any
of the issues found before.

8.2 Methodology
The method and procedure of this study, as well as the material use in the study was checked
over and critiqued vigorously by three experts in the field of VR research. This was to ensure
the study could run smoothly, similar to VR research practices used in previous VR work. The
language used in both of the experiences as well as the learning material for them, was also
checked over by out languages expert. For the study, participants were recruited from the
GroepT campus at KU Leuven, in Belgium. 8 participants were recruited to partake in the
study. They were recruited in the form of emails from lecturers, posters put up around campus,
and asking students if they are interested in participating during a teaching session. A time was
arranged with the participant to come and conduct the study. The study took on average around
1 hour to complete, and the interviews lasted on average around 20 minutes of that 1 hour. The
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study was conducted in a private room, with a 2.8m x 2.8m study space for the VIVE to ensure
the participants had enough room (See figure 5).

Figure 30: Diagram showing the layout of the study
space as well as the elements within the space.

To the side was a table, in which there was a laptop with the learning material on for the
participants. Finally, the computer controlling the VIVE faced the VIVE area allowing for easy
control over the experiences. Before the participant could begin the study, they were asked to
fill out a medical screening form for VR experiences, as well as two consent forms. They also
then filled out a short demographics form. This is important in this study, as the form had the
participants age, gender, and what languages they study, as well as languages they have
previously studied. We also asked if they have had any prior VR experience. These
demographics not only give us data on the type of participants we had, but also will allow us
to interpret their data better afterwards from the interviews.
After this, the participants began the study. The study is broken down into 4 sections. The
tutorial, the bar task, the pizza task, and the interview.
The tutorial begins with explaining each piece of equipment to the participant, as well was
what it is used for and how it functions. The participant was shown how to put on the headset,
and how to hold the controllers. After this, some general health and safety tips and procedures
were ran through with the participant. Such as if they feel dizzy or disorientated at all, to
mention to the researcher so the study can be stopped. As well as not to move quickly
physically, and to not move out of the play space. Finally, it was mentioned that occasionally
the cable can interfere with pay, and if it is at all to notify the researcher so they can adjust it
so it no longer interferes. The participant is then taken over to the desk where the tutorial PC
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is where they will be shown some tutorial videos. The videos contain all the necessary
information about the controls the participant needs when playing both experiences. The four
videos show teleporting, creating a coin, picking up objects and speaking to characters in game.
The videos are recorded from the tutorial scene which after watching the videos the participant
will then play the tutorial scene themselves. The participant is assisted with putting on the
headset, and is then handed the controllers. They are then instructed to stand in the centre of
the space. The researcher then starts the tutorial scene for the participant. Firstly the researcher
stands to the side if the study space and asks for the participant to walk towards they voice until
they see the blue grid boundary appear. The researcher then explains this is the boundaries of
the play space, and to be careful when playing near the boundaries. The participant then moves
back to the middle and is then instructed to teleport to one of the markers that’s appears. Once
the participant has teleported, they are asked to do so a few more times to get used to the
system, then proceed to the table within the scene that has some objects on (previously seen in
the video). The participant is simply then asked to create some coins over the table. They can
then do this as much as they want to then get a feel for how that mechanic works. After this the
participant is then instructed to stay at the table and pickup some of the objects on the table as
shown in the video. The participant is encouraged to throw the times as drop the items so they
can feel the physics of each one. Finally after this, the participant is inserted to teleport next to
the character in the game and say hello. The researcher must be ready to trigger the response
to this in time with the participant speaking. Finally, allow for the participant to lay around
some more if they please, and when they are ready to continue, stop the scene, and assist with
removing the equipment from them.
After this begins the main part of the study, which involves playing both the experiences
discussed before. The bar task, and the pizza task.
The bar task begins with the participant coming over to sit at the desk with the tutorial computer
and it is explained what the task entails and what they will be doing. It is instructed that the
participant will be using all of the controls shown in the participant, and the task is focused on
speaking, and reading. It is clearly instructed that the participant is to go to the first counter to
order something from the menu. They are then told to pay, and take the ticket to the next
counter. Finally, they need to get the attention of the barista and give them to receipt to receive
what they ordered. Next, they are run through a presentation with each of the phrases they need
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to know. The phrase appears on the screen, and a voice recording pronouncing the phrase
correctly is played. The participant is then asked to repeat the phrase back to the researcher.
The participant is asked to repeat the phrase until the phrase has been pronounced similarly
and correctly, in comparison to the recording. All the phrases are gone through again to make
sure they are clear to the participant. Once the participant is comfortable with the words they
are then brought over to the study space. It is ensured they are starting in the middle. They are
assisted with putting on the VIVe and are handed both the controllers. The researcher goes to
the VIVE PC to then start the experience. When there, the researcher triggers the correct
responses for the characters depending on what the participant says and does. When the task is
complete, the experience is stopped and the participant is assisted with removing the equipment
they have on.
The Pizza task then begins with the participant coming over to sit at the desk with the tutorial
computer and it is explained what the task entails and what they will be doing. It is clearly
instructed that the participant will be given an order for the pizza, via an audio cue and a note
that appears on the counter to the left of the participant. The participant is told in this task, they
will be grabbing items, and there will be no teleporting, money, or speaking in this task, as this
task is focused around reading and listening. It is then explained, the participant will be picking
up the ingredients and putting them onto the pizza base according to the order, and then putting
the pizza in the oven. Finally, the participant is told the game is timed, and there is a score but
this is not recorded and is there for the participant to see their own progress. Next, they are ran
through a similar presentation as before, the words appear on the screen as well as a recording
of the item. This time, the item as how it appears in the game, is also shown with the word so
it is clear to what item is what. The participant is still asked repeat the word as before, and is
asked to pronounce it again until it is similar to the recording. After this has been gone through
once, it is gone through again, and it is then made sure that the words and items are clear to the
participant. After this, the participant is brought over to the study area and is helped with
putting on the VIVE and also assisted with the controllers. It is ensured the participant is
standing in the middle, and if everything is okay to then begin. For this experience the
participant is put into a practise scene first. This scene has the same layout and is the same
room as the actual pizza game that will be played. The difference is this scene has no orders,
and is just the pizza with the ingredients. This is so the participant can get used to how picking
up works, and can become more familiar with their surroundings. The participant is explained
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what is the over, and where the note will appear, as well as the bin to reset the pizza if they
have got it wrong. After the participant has payed around a bit and is comfortable with the
controls, the participant is asked if they wish to play the full game. The researcher starts the
main game and then the participant is told that the clock with the time is on the wall, as well
as the scoreboard. Finally, they are asked to push the button in the scene that says start, and the
game will begin. The participant then plays the game once, then on completion or game over,
they play a second time. After this, the researcher closes the scene and assists with removing
the equipment from the participant.
The participant after completing both task returns over to the desk with the tutorial PC. They
are sat down, and the researcher begins recording on their recording device, and the participant
is asked again if it is okay for them to be recorded. The interview at the end now begins, and
the participant is asked questions according to the script the researcher is using. The interview
is semi structured, so follow up questions may be asked to gain more detail on certain points
the participant talks about.
After the interview, the participant is then debriefed and is free to ask whatever questions they
want about the study and the experiences they have played. They are given their copy of the
consent form to conform with the University of Lincolns ethics policy, and is then asked that
if they have any further questions or would like to remove their data, they can contact any of
the researchers at the top of the consent form.

8.3 The Study
The main study for this paper was conducted in KU Leuven and followed the procedure as
mentioned before. In total 8 participants were recruited for the VR study from a variety of
backgrounds. Some were research students at the university, others were undergraduate
students at the university. during the recruitment process, mostly posters were used and placed
around the university, as well as in the universities language school with contact information
to participate in the study. Participants when contacting the researcher, were first asked if they
fit into the inclusion criteria of the study. If they did, a time was arranged with the participant
for them to come and participate.
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The participants as mentioned before were given a demographics form to fill in. They were
asked for their; gender, age, languages they currently study, other languages they have learnt
in the past 12 months, have they visited Italy before, have they used a VR headset before, then
if yes to that, what VR system was it, how often have they used it. The ages of the participants
varied from 18 to 30 years of age. 3 of the participants ages from 18 to 19. The other 5 ranged
from 25 to 30 years old. There was a good variation in the ages of the participants giving a
good variety of opinions. In regards to gender, 4 participants were female, 3 were male and 1
was non-binary. again, this good balance of participants allowed for not only a good variety of
results but also balances the results in terms of gender.
The languages participants were currently study varied quite a lot, with on participant currently
learning 2 languages simultaneously. 3 were learning Dutch which was the majority of the
languages being studied by the participants along with French. 3 of the participants studied
French, and one of these was also studying Russian simultaneously. Of the remaining
participants, the languages being learned were Spanish and Greek. Regarding the participants
previous language study in the last 12 months, 5 had not learned any other languages in the last
12 months. Of the remaining 3, 1 had learned English, 1 had learned Dutch and German, the
final one had learned French, English, German and Greek. Finally, 6 of the 8 participants had
previously visited Italy.
The participants previous VR use fairly varied in regards to what systems they had previously
used, but most participants had not used VR before or only used it once. Of the 8 participants,
6 had previously used VR before. Of these 6, 2 had previously used a GEAR VR system, 2 had
used an Occulus system, and 1 had used a VIVE. The other participant had used both an
Occulus system and a VIVE. Finally, of these 6 that had used VR only 1 participant had used
VR more than once, and that was only occasionally and isn’t frequent use.

8.4 Analysis
A thematic analysis was chosen again for the analysis method for this study, specifically the
Braun and Clarke method of analysis. This was chosen again, as mentioned prior of researcher
lack of qualitative analysis experience, and with the type of data we had in the transcripts, this
type of analysis would bring out the best and most detailed data for us to then discuss later. It
also allows us to tie themes and elements together from the previous analysis. The workflow
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for this analysis, involved the main researcher transcribing the interviews, and then coding
them appropriately. These nodes were then looked over and refined over several iterations.
Originally, this analysis started with 319 nodes. After the first 2 iterations it was refined into
204 nodes. This was then refined again down to 140 nodes which is the final set of nodes for
the analysis. Through these iterations, each one was gone over with two of the researchers on
the project and each node was discussed whether it was crucial, and if it could be merged into
others. These were then formed into themes by the main researcher. Again, similar to the nodes,
these themes went through multiple iterations, as well as creating sub themes within some of
the themes present. This was gone though multiple times with researchers on the project and
each theme discussed. This ensured that the themes we created reflected the data well, and were
also insightful and related to the research itself. With these themes, we can compare the data
with that the previous analysis revealed, as well as then discussing how language learning and
VR can be used in future work.

Figure 31: A Graph of all the nodes as well as their frequency.

Authenticity
Authenticity was a prominent theme that came up during the interviews for the second study.
This was mainly relating to see if students thought the games/experiences they played were
authentic to the languages native country. In the previous analysis, the theme of Cultural
Authenticity was prominent amongst the teachers we interviewed. They mainly focused on
how the students have a lack of cultural engagement when in class. This was down to elements
such as the classroom itself and also the students not having the expose to the language outside
of class. We wanted to see if we could rectify this issue in our experiences.
There was a mixed reaction to the authenticity of the environment and the atmosphere we tried
to create. Overall there was a slight majority in the participants that felt the environment and
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the atmosphere of the game was authentic. Participants felt that the environment was realistic
and allowed them to immerse themselves. Some quotes that’s reflect this are; “Like I can
pretend to be in Italy, I can pretend to be in the country of the language I’m learning”, and
“Yeah, I did as they are authentic Italian culture and I can feel that I am in Italy and I’m in that
real-world setting. So it was applicable to the real world”. Participants described this essence
of “Pretending to be in Italy” and as such felt they were almost roleplaying that real situation
using the language. From these positive outcomes, we can assess that this authentic
environment did assist with learning and the participants got to experience something with their
language they would not normally be able to do.
Another form of authenticity discussed by participants was the authenticity of the characters.
For example using the quotes: “I think the first thing is the environment is kind of real so I kind
of got some experience talking with the real Italian people”, and “I thought the animation was
very clever, and it was thought out in a way that was realistic with people. Like the barman
was moving like an actual person does, not in like a very basic game kind of style.” This doesn’t
necessarily involve authenticity in regards to culture, but more authenticity of other elements
of the experience being real. From our previous testing creating realistic humans and
characters, we can assess that this did have a benefit as participants felt they were talking and
interacting with a real person, and not a computer character.
However not all the participants felt that the environments and the atmosphere were authentic
to Italy. “Hmmm, I think that the Italian theme was there, also the music was there, so I’m
aware that you know, you put a lot of effort in getting this Italian atmosphere I’d say. Of course
it was cool, but I knew that I was just standing in a room, playing a game but it was nice” and
“I think for example in the pizza making task, I’m just brainstorming, but it would have been
nice to just see like a window, with I don’t know, the coliseum in the background, I’m just
saying something like or like the Italian flag somewhere, maybe just these cliches” Using these
quotes as examples, there were participants that felt the environments were not authentic, as
well as characters not being authentic. Participants mentioned that they thought the characters
would’ve been more talkative and chatty, as they felt quite silent and didn’t speak as much as
they thought. Regarding the environment, it underlined that the pizza kitchen was maybe a bit
too simple, and should’ve had some other features to it. Either making more references to Italy,
or by being able to see more of the restaurant it is part of.
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Authenticity - Real World Engagements
Real World Engagements is a sub theme of Authenticity. This has a similar view of
Authenticity but is more specific to the tasks themselves and more what the participant was
doing. Going back to the first set of interviews with the teachers, some discussed how students
cant practise their language in a real world environment, such as speaking with native speakers
for example. Some teachers mentioned that: “I sometimes take my students to local businesses
run by Italians. That way they can practise elements of the language with a native speaker, but
it's not always that straightforward to take them there.” This was taken into account when
making the experiences, and from the interviews and analysis we have managed to reflect this
is a positive manner.
To begin quoting: “I think, for example in class we usually listen to the tasks and then answer
the questions but here, we experience the tasks, so it makes much more sense.” Participants
felt that they could apply their knowledge to the tasks, instead of just practising sentences and
phrases over and over. They felt their language learning was being applied to real life. This
was prominent for both tasks, including the pizza game. As well as this, participants thought
the scenarios and interactions in these task were very realistic, and were simulating what they
would’ve done in real life. This is focusing more on the bar task and not the pizza game, as
there were no interactions in the pizza game. Finally, in regard to these interactions again,
participants felt they were talking to a real native speaker, and that compared to class where
they make converse with a speaker that is at a lower skill, they felt having this native style of
speaker didn’t hinder their own skill in the same way a classmate would. Underlying, this
helped the participants challenge themselves and stimulate their learning more.

Comparisons to Classroom
The theme of Comparisons to Classroom, is simply and over arching theme and doesn’t contain
data as the comparisons are split into the separate sub themes of Direct and Indirect. This theme
was derived as participants made lots of comparisons to the classroom, whether they be directly
comparing or being more subtle and indirectly comparing them. These are discussed below.
Comparisons to Classroom - Direct
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Participants made several direct comparisons to the classroom in both positive and negative
manners. Positive comparisons, participants mentioned that they felt like they had an additional
place to practise their language outside of class. “It gives me an additional place to practice the
language apart form the classroom education.” This was largely positive as going back to the
previous interviews, teachers wanted to promote learning in an additional space outside of class
and encourage students to practice in an active way outside of class. Another slight positive,
but also a negative at the same time, was participants mentioned again how they were not
hindered by the lacking skills of others in class, but at the same time mentioned how they felt
pressured to perform well as the characters felt like a native speaker. “I feel normally if I talk
to a person, which has level lower than me, I speak better and if I speak to a person who can
be a native or can speak very fluent I have this feeling that they need to be patient for me.”
This could be perceived as both positive and negative. In the sense of, the participant felt they
were speaking to a native speaker but that the same time didn’t like there was pressure there.
More of the direct comparisons to class were negative. Participants mentioning how this cant
replace the classroom, as well as other factors of how the tasks aren’t as elaborate as in class,
and that this can’t be used without supervision. This now combats the points of having a space
outside class to practise. As, it requires supervision, the students wouldn’t be free to practise
when they wanted as they’d have to have someone supervise them. “Yeah, but I wouldn’t want
to run it alone because it is on my face, and I felt like I was tripping over the cable. So, I
wouldn’t want to run it if I was alone, in my home. I would always want someone supervising
me, so then someone is also hearing my language mistakes. I would love to use it though.” The
participants are arguably correct when saying this system cant replace the classroom, as the
intention of this project was to not create something that could directly replace it.
However, participants did say that the tasks dint compare to class, and were less elaborate than
class. Saying; “I don’t really think they two compare”, “I feel like the only comparison is when
you like describe something, like if you have to describe this is a thing or describe ingredients,
it wasn’t necessarily on pizza but it was, there were some dishes and we had to describe whats
in them as a means to learn the words of those”, and “The first task for example, I think that is
a bit less efficient than working in a class context where you really have a more elaborated
discussions.” With these comments, this could relate down to task design, but a message from
this is, as that VR can’t be as dynamic conversation wise as a classroom, this is a large
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disadvantage of using VR compared to classroom learning. Even thought the immersion is
there, there is also a lack of immersion as the conversation cannot vary or develop onto different
topics like a natural conversation would.
Comparisons to Classroom - Indirect
As well as having direct classroom comparisons, there were also more indirect comparisons
that participants made. A prominent example of this was participants wanting more language
disciplines being integrated into the VR style system. “So, for example I go to the post office
I say please give me a post card. Then write a letter to you friend. Or for example, I let’s say
in a lecture, and I take notes. I think writing integration would be great so I have full
capabilities” as well as this, participants mentioned that they found the experience initially
strange and then got more used t it. This is fairly common with people that haven’t used VR
before. But they did then come around to it.
“I didn’t learn the languages before, so maybe it’s a little bit harsh to make it faster. So I feel
like I have to do something really fast. It was a bit stressful” This was very prominent within
the interviews among participants. They did say they enjoyed the pizza game, but they did find
it very intense and very stressful. Something not necessarily experienced in a language
classroom, as timed tasks that have an intensity that increases overtime with them is not
commonly used, if not used at all. Other participants compared the pizza game to a language
quiz they have done in class and said it shared some elements.
Finally, a general feel that even though participants had their criticisms and issues, they did
enjoy the tasks. But also found that underlying, they are not for all types of learners. “So this
was more an auditory and verbal learning experience, but I need the paper with the words
written down as well. It depends on the type of language learner you are” and “Learning a
language different from different people and a different age as well so sometimes learning from
classroom is better because for example for me now a logic is very important and by playing
game it doesn’t go naturally to me, I need to learn from classroom but if I have this kind of
practice, course it helps but only when I have time I suppose.” From this we can gather, that
people still are drawn to the more traditional style of classroom. Participants still want to have
that sit-down session and study. This combats what some of the teachers said initially, when
they referred to getting students stood up, and learning in a more active manner. Again, this
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doesn’t apply to all students, but a high number of participants felt they still wanted to sit down
and learn, by reading and writing instead of playing these styles of games.
Confidence
Confidence was a key theme in the previous analysis, and is also a key theme here. Confidence
was one of the design guidelines we also created, and we tried to improve this throughout the
development of our experiences. We did directly ask questions related to confidence and we
had some very good feedback from all of the participants. The first prominent section of this
theme is that participants confidence grew across the task as they were playing. “Not with the
first one. With the guy I felt more confident than with the girl.” This could be initially due to
the fact that a lot of the participants had a lack of previous VR experience.
Out of all the participants, 7 said they felt more confident when in VR than when they were in
class. Some quotes that reference this; “I think more confident because for me I’m not that
outgoing so I feel nervous when I speak in front of a lot of people”, “I guess a little more
confident, as in class you think your classmates will judge you and here they cannot judge
you”, “I think I felt more confident. In class there may be some prejudices of the person that I
speak to. But here I know that character wouldn’t think anything if I made a mistake.” Going
form this, we can see a distinct pattern to the fact that students felt more confident as they were
not being judged or criticised by anyone. It was also mentioned that as they were playing on
their own, they didn’t feel that others were there to judge them. This is a huge positive, as
previously mentioned by the teachers, they mentioned how students should have a space to
practise their language free of criticism at times, endnote always be focused on that. Another
point made, was that when they were speaking to the characters in the game, they felt they
weren’t being judged in the sense if it was a real native. Similar to not being judged in class by
classmates, but here obviously focusing more on a random person.
Contrary to this, there was one participant that didn’t find that they felt more confident the in
class. “If I go with my experience with my language learning of Greek, I think I’m more
confident with that.” This mainly is reflecting on their lack of experience with the language,
but it was almost mentioned how forgetting words, and losing track of the task effected
confidence. This is discussed further and more in detail in the Feedback theme.
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Task Design
Task Design is a theme focused around the positives and negatives of our task design. This is
a balanced theme with good and bad points, that can be taken and used for future research in
this area as to what should be considered when creating these.
To begin with the positive elements of the task design. These included comments surrounding
previous elements we have discussed, about having a safe space to fail and how you can focus
on your own ability. These tie in with elements of other themes for example in confidence. But
here it is focused around the task design itself. Most participants felt that they felt the task was
focused on them and no one else. This is an advantage to this kind of system, as multiple people
are not playing and they can play on their own at their own pace. In reference to partnered work
in class compared to this it is mentioned, “But that’s not as fun because you both have to like
to go through it”, and “in a class it really depends on the person you talk with.”
Most participants said the the tasks were clear, and were laid out clearly, as well as mentioning
that the tutorial we used and created was clear and concise. Participants also mentioned that
they enjoyed the tasks, and overall found them fun and enjoyable to play, but more specifically
in this they enjoyed that the tasks were themed. In reference to classes, they mentioned, “If I
may add to that, the last class I had on my Greek course, some of the students had troubles with
understanding certain words, because it's difficult and new to them. Then they were
complaining that there was stuff like thematic classes. Like they don’t group words together.
Like we don’t have everything about colours together or clothing. It is all separate. It makes it
harder to learn these words. That was a complaint from them. I think with this it is easier that
you are tied to a set of words, like I'm going learn everything about making a pizza but I’m not
going to learn anything about communicating with customers. So that would good to do.” With
this, we can find that there is a positive too sticking to just one theme when creating these tasks,
instead of jumping between themes.
Finally, participants felt that the characters had a good response speed and good animations. “I
thought the animation was very clever, and it was thought out in a way that was realistic with
people. Like the barman was moving like an actual person does, not in like a very basic game
kind of style” , “I was surprised how well, and how quickly they responded. I was pleasantly
surprised how fast they responded so I liked that.” This is a positive lean towards using the
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wizard of oz method as the researcher was able to give a fast and accurate response to the
participants language and choices. A system that would detect voice and then reply may have
been slower and hindered this positive. It also shows that realistic, motion captured animations
used in Mixamo are able to give a realistic and high quality feel to the experiences.
Moving on to the design issues that are present in the games, a prominent issue that participants
mentioned was the lack of complexity, and the task can become easy. “I think it would ve been
more fun if there was a little more interaction. But then you would have to learn a lot more.
Maybe a little extra interaction in the middle”, “I think it was simple. I would like it to be more
complicated. For example, I could have used more complex ingredients. Some of the words I
could recognise form the English language as well. So, for some of the words I wasn t as
engaged in the language with that aspect. Overall it was good.” Initially, we designed the tasks
to be simpler as people had to learn the words and phrases without knowing any knowledge of
the language itself. We did underestimate the level of natural ability of the participants. This
also ties in with the participants wanting more interaction in the speaking scenes with the other
characters in the game. “I think it would ve been fun to have a little more interaction. Like a
little extra interaction with someone else. I guess I would ve liked to have talked more with
more people”, “Or maybe while you re waiting and I saw that there were two other people
standing there as well, maybe you could just say hi or I don t know, just something.” This
again, discussed increasing the complexity of the task.
Some other issues participants mentioned was grabbing items in the pizza game, and the
ingredient potions in the pizza game. “Hmm, I think as I said, just the controls sometimes, that
will be just me and my inexperience probably.” This was more down to the lack of experience
the participants had in VR in regards to having difficulty grabbing things. Before, the grab are
was increased as during testing there were grabbing issues. But participants still found issue
when trying to grab objects.
Finally, the participants mentioned about how the pizza game was too fast at times, and there
was no easy way to rectify their mistakes. “There are times when it was too fast, obviously
speed is good for the challenge, but there were times where it went too fast and I didn t hear
the whole thing, or some sounded garbled in a way. It just a very small bug”, “If you made a
mistake there s no way you can create a second pizza in time. So, you can throw it away but

Page 68 of 95

then the times up. I have a tendency to put the items on the pizza I know first, but then all the
rest I don t know I leave it for the end and then if I make a mistake at that points there s not a
lot of time left. Maybe I should switch up my strategy for that one.” The time can potentially
be an issue when the orders are becoming longer, and longer, and there is less time. An
underlying issue here could be that, a long over of 8 items, would remove 4 seconds from the
start of the round. But if you only have 15 seconds in the round you’ve lost a lot of your time
already. Then regarding rectifying the mistakes, this also is a reference to the time issue. As
resetting a complex pizza order when you then don’t have a lot of time left to complete another,
can then hinder the experience.
Feedback
Feedback was a theme that we formed from elements of the interviews. It mainly focuses
around patricians wanting more feedback for what they’re doing as they’re going along and
playing the games. This is contradictory however to what the teachers initially discussed with
us, as they said students needed an area to practise without criticism or pointers. But, the
students wanted some form of feedback that they didn’t have.
Firstly, participants didn’t like that there was no response to their mistakes when they made
them. This is purely focused to the bar task, and having this lack of response to their mistakes,
made the game feel unrealistic. “Like what I think would be nice is if there was, because now,
when you go up to the person to order, you say what you want but thats not very the same as
in the like if you make a mistake in a real situation they would probably give you some
feedback or corrections”, and “It would ve been interesting if there was a reaction. Something
like We don t have that here”. Yeah, I think I disliked that there was no reaction.” This was a
very interesting outcome, as its almost that the participants wanted to be corrected by the
speaker there. Arguably, this could’ve been a good addition to the system, as a real native
speaker would probably react negatively, or correct you fi you got it wrong. It was also
mentioned by some participants, that when they are corrected they can work on their
pronunciation to then improve their language in that area. “Yeah, sometimes, well I, for me
personally I sometimes like it when someone says the pronunciation is not good because then
I know how to improve it.”
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An incredibly prominent element of this theme, was overall participants disliked the overall
lack of feedback, and wanted more in the game. This ranged from, reactions, similarly
mentioned before, to text based feedback within the game. This was mentioned for both games.
“That was just also more fun to improve your score, like when you do it one time and you
realise you had a mistake and you don t really know what mistake was because theres no
immediate feedback.” To begin with the pizza game, participants mainly wanted feedback on
what they had actually done wrong when they did something wrong. There was a sound that
played when the wrong item was put on, or if the pizza was submitted incorrectly. But
furthering this they wanted information that told them what was wrong with what they did, so
then they know what the correct answer was for future reference.
This again is similar in regards to the bar game. Participants would’ve liked feedback. “Except
for the feedback there, when I do something wrong, I still have no clue what the right word
actually is. So that would be helpful”, “In class, if you say to a teacher in class a sentence and
it turns out to be wrong they can correct you immediately so maybe it would be cool if like a
dialogue box came up and read you some Italian. Almost like a teaching moment, with some
feedback.” This is quite interesting to see as it does contradict what the teachers did say about
having a space where you are not judged. But, with wanting that feedback, it is almost like
asking for elements of the classroom to be replicated here, in the essence of feedback received
from a teacher to a pupil. Wanting both elements of feedback, in a form of a correction from
the characters and a text based feedback would be an interesting element to potentially explore.
Flexibility
Flexibility was a theme created form the analysis, and reflects and connects with the theme of
choice from the analysis with the teachers. Flexibility represents the essence of choice, or lack
of surrounding these games.
Some participants mentioned there being a high amount of freedom in some parts of the games
themselves. Participants mentioned being able to complete tasks in their own way, and being
able to go at their own pace. “Yeah. I liked in the second one for example you could grab with
both hands and do it your own way”, “I definitely had choice for the pizza one”, “The first one
you can do it at your own pace or in your own way because its a little more open in how long
you take.” These are some quotes that summarise those points well. You can see participants
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felt they had an element of freedom in regards to how they completed the tasks, as well were
bale to go at their own pace. This reflected well with the previous analysis, as teachers
mentioned having an element of choice in tasks, in regards to how the students completed the
task and on the degree of difficulty.
Specifically, participants mentioned having quite a high amount of freedom and flexibility with
the pizza task. This task wasn’t designed originally to have a higher degree of freedom, but
participants found it did. “Also, the ingredients, I think I had the freedom that I wanted so that
was cool for me and I really liked the fact that I could interact with everything there so,
everything moved so that was kind of cool”, “The order was also good with the pizza, I didn t
have to put tomato first then mozzarella, I could throw them on how I felt.” This flexibility
found within the pizza game, had elements to do with the task itself, but also in relation to the
platform. As participants could construct the pizza in any order they felt, as well as being bale
to move items about to where you want, and use both hands freely is a large positive towards
the amount of flexibility in this game.
If we look dapper at the comments made about the coffee shop game, where we intended to
create choice, participants found they did have a degree of choice, but also at the same time
wanted more choice. “Yeah there was no restrictions as it was quite similar to the real setting,
because in the cashier part of the café, in real life I would do the same thing, so I didn t feel
like there was a limitation, or obligatory to go to the bartender.” Even though this task felt less
restrictive, at the same time participants mentioned the choice element felt restricted. “The
interaction part in the bar for example, I m not too sure because it was quite restricted.” This
was mainly down to the choice of items, and also going back to a previous element discussed
about participants wanting to talk and interact with more characters in the scenario, and having
the choice to do that if they wish.
Finally, participants mentioned an element of choice and flexibility within the games that was
related to more the platform itself. This included such things as, the software allowing you to
play as many times as you want, as oppose to time limitations found in class. then, the feeling
that they have more flexibility to play around with the language in these games and scenarios.
“I think this would really suit people who want to learn a language quickly, or people who have
more time to learn a language and play around with it a bit more”, “Both of them have
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advantages and disadvantages, but VR is more real life like, and I can try it as many times as I
wish because in class, we have time limits”, “But VR gives us the opportunity to take the task
as many times as you wish, and you can get used to the situations and become more comfortable
while speaking.” This ties in nicely with the previous study and analysis where teachers wanted
students to have an extra place to practise outside of class. It is promising that participants felt
that this could be use din such a way, to complement heir learning in class.
Platform
Platform is a theme that was created form elements in the analysis that were based around just
the VR platform itself. This is interesting to us, as the platform of VR is the basis of this
research. There are positive and negative opinions that the participants had towards VR.
Firstly, in regards to the platform comparing to traditional learning, participants mentioned
they found VR more enjoyable camped to class, and had a preference to VR over traditional
learning, in some aspects. The overall opinion, wasVR would be a good compliment to
classroom learning, not a replacement.“So now you re a little bit scared to use what you learned
immediately, like that, so I think its more an assistive tool than a complete replacement for the
class”, “For the pizza game, like when you learn in class its mostly just you re given a sheet of
vocabulary and maybe you get the list of words in Dutch and another language, like English.
You just compare them and learn them by the translations itself. But here you learn more
visually and interactively because if you see the picture of something, you know that s what it
is, and it just comes back to you”, “The traditional method is to just memorise the word, so you
don t have the chances to use it in real time.” This is promising, as we dint necessarily intend
to replace the classroom, or see if we could compliment it. But the participants feel it would
compliment class nicely, is a positive to this as the tasks we have are similar to tasks in class.
Finally in regards to classroom companions and the platform, participants mentioned how they
had a preference to using the VR system, as oppose to using a book all the time. “I think it
would be a very nice way to practice more so than reading the textbook.”
The VR gear itself in regards to its comfortability, was generally overall split between the
participants. Some found they had no issues with it, but others showed concerns about it
become uncomfortable for longer periods of use, and found the cable interfered with them
trying to complete tasks. “Yeah, but I wouldn t want to run it alone because it is on my face,
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and I felt like I was tripping over the cable”, “Yeah, the equipment was quite nice it was good.
The controllers they were simple”, “I think because I wear glasses it s not that comfortable for
me, and in the summer, it will also be a problem.” The negatives mainly relate to the headset
and not the controllers.
An interesting mention by some participants, is that when playing VR for some time, they got
used to some of the issues they faced initially when they first started playing. “But that s my
initial thought. But after a while, and nearer the end, kind of around the second game I knew
what was happening and that wasn t there.” This is being discussed in relation to issues initial
faced when participants felt that VR was initially a bit strange. This wasn’t prominent with all
participants but some did find they got used to using VR after use.
Participants also mentioned the system being intuitive, and enjoyed the fact they were also
using and practising coordination skills whilst learning. “So, the second time I was only
listening, so I was getting used to the sounds of the native language so that was very good. So,
it was my coordination and listening skills at the same time. So, in a sense I could feel what I
could hear so at the end I think I remembered more words than flash cards”, “It felt good. It
felt intuitively designed. The controllers made it feel like a realistic game environment. “ This
shows a positive outcome for the platform, as participants enjoyed the combination of activity
with language learning. Activity in the sense of, the games being very hands on.
Finally, participants did mention a concern with the system. Is even though they would like to
us eat as part of their own learning as discussed before, they had some concerns about the
affordability of the equipment itself. ”If it s for free then yes, but the VR glasses nowadays are
still quite expensive, to me as you know, just a tool for using it once or twice.” This was a
concern in the initial set of interviews as well amongst the teachers. The costs of VR equipment,
as well as having the computer to run it can push a lot of people away from he platform.
Stimulation
Stimulation was a theme that was created as participants mentioned the learning benefits of the
games, and how they improve their own learning in a positive way, whether it be directly or
more indirectly.

Page 73 of 95

To begin, participants mentioned they liked the difficulty of the tasks, and the found it intense
but fun. As well as this, overall they said they found it more challenging than classy and found
it very mentally stimulating. This is mainly focussing on the pizza game, as previously
mentioned in another theme, the bar task participants wanted more complexity in. “Like,
remembering every little ingredient. I think that was the most fun part because then you have
to go back to what you just learned”, “The timing factor is good so I can speed up my thinking
process. That was good”, “Depends on how complex you want the task will be right. Also,
similar to the second game that at the beginning quite easy and then towards the end it is more,
I think is ok.” It is good that the task were almost intense enough for them to learn but at the
same time have fun. Following on from this, participants mentioned how they challenged
themselves and increased the difficulty themselves. “Yeah, exactly. Sometimes I was trying to
do it without looking at the ingredient because I knew it was there but then it just didn t work
out.” This again is very positive and also adds to the previous theme of freedom.
Participants mention these tasks slo took them out of their comfort zone, and increased their
motivation to learn. As well as this, they also felt very encouraged to speak. “Like I can pretend
to be in Italy, I can pretend to be in the country of the language I m learning and that s like
extra motivation to learn that language. It’s really good”, “I think if you actually put yourself
in this VR situation, you force yourself to go out of your comfort zone and actually use the
language for more interactive purposes”, “But on the other hand, I feel more encouraged to
speak a lot and speak myself.” This is positive to see that participants felt encouraged more to
do tasks, as well as the task taking them out of their comfort zones. This can also relate back
to confidence.
Participants mentioned how they enjoyed the higher elements of cognitive processing and
audio processing within the tasks compared to class. Mainly as they have to process info and
react to it in a different way than class. There were some participants that also preferred just
processing the information and completing the pizza game activity, more so than speaking.
“There were some participants that also preferred just processing the information and
completing the pizza game activity, more so than speaking”, “But then, I tried to make some
similarities and connections in my brain, so I don t mess up the words.” This is also similar to
freedom as participants have challenged themselves more without being instructed too.
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9. Discussion
The outcomes of both the studies we conducted, presented positives and negatives of the
potential to use VR as a language learning tool as well as some points where future potential
research in the area can now look to.
The first research question was focused on exploring the barriers and restrictions that students
face during language learning. These barriers refer to personal limitations, that are specific to
the individual. The barrier most identified to have a negative impact on language learning was
learners lack of confidence, which individuals identified as making students more anxious,
being less interactive during class and a lack of confidence in their own ability with fear of
making mistakes. This lack of confidence appeared be to mentioned by participants hand in
hand with a barrier in regards to a learners speaking. The lack of confidence is suggested by
participants to have a direct impact on an individuals’ willingness to participate in speaking
activities, consequently having an impact on an individuals’ speaking ability due to a lack of
practice and participation in oral activities. Participants also identified a barrier and restriction
with regards to student enjoyment, and thus their engagement. Participants suggested that often
tasks that are set within language learning can lack enjoyment for learners, which can cause
learners to disengage from their learning, having a negative impact on their engagement and
retention. A final theme that was of note related to the difficulty of tasks set to students.
Participants identified that there must be a balance when it comes to difficulty, with tasks that
are too easy becoming boring for individuals and not providing a challenge or a way to improve
language ability. Equally, if tasks are set at too difficult for learners, they can disengage from
the task, lack motivation to continue and the task no longer becomes a useful activity as a part
of an individuals language learning.
The second research question explored the limitations that are imposed on a students learning
within or outside the language classroom. These limitations are referring to difficulties that
face language learners as a result of environment and the inherent nature of language learning.
The key theme identified by participants as a limitation to language learning was lack of
exposure to culture. This could be anything from the environment; to social interactions with
native speakers; to social and cultural norms and expectations. Participants identified that
learning the culture is just as important as learning the language as it has implications on the
real life application and use of the learnt language. The ability to include culture in language
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learning would improve the immersion of the experience, and allow for a more rounded
learning experience. Another key theme that was identified by participants was local
environment. This refers to the environment in which the learning takes place, most often the
classroom. These limitations included aspects such as lack of space, lack of consistent
technology and resources and inconsistent teaching spaces. These inconsistencies can have a
direct impact on teaching whereby activities that were originally planned can no longer take
place due to lack of a projector, lack of space and so forth. Consequently, an individual’s
language learning can be disrupted having a negative impact on their learning experience. A
third limitation that was identified was the inability to personalise tasks regularly. Participants
explained that if tasks can be personalised to an individual language learner, to suit their needs
and interests, there is a positive impact on a students engagement, learning and retention of
information. This was identified to have a positive impact on an individual’s enjoyment, which
was in turn identified as having a positive impact on a students language learning.
Our final research question explores our final VR study and experiences we had created. Unlike
the previous questions, elements of this question were answered, and others were not. This is
broken down into all the previous barriers, limitations and restrictions mentioned in the
previous question. These are; Confidence, Difficulty, Enjoyment, Speaking, Culture, and
Personalization. The first barrier we overcame in VR was confidence. Participants said they
felt more confident when playing in VR and in relation to the previous questions where students
may feel less confident as they are being judged, several participants directly said they felt
more confident as a result that they felt others were not judging them. Their confidence also
felt greater as a general result of playing VR regarding it being more fun. The next barrier we
had to overcome successfully is difficulty. This was overcome as we managed to make the
experiences not overly difficult but still had some challenge to them. This is also reflected in
the theme is Stimulation in the second analysis of the study. Referring back to the previous
questions, the platform of VR allowed for players to make things more difficult for themselves
if they wish, as one participant quoted. Next we have enjoyment. All participants in our study
enjoyed the experiences they played, and would like to see something similar integrated into
their language learning. It was also shown that the enjoyment in the experiences helped with
their learning. Speaking was implemented to an extent, and the barriers wasn’t overcome fully
but only partly. This is because we did implement speaking into one of the experiences, and
participants were encouraged to speak. But, it was mentioned that most participants wanted to
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speak more, as when they had just started getting into speaking the experience was over.
Culture was successfully overcome, as all participants said they felt the scenes and atmosphere
were culturally authentic and contextual. This helped with their immersion with the language
and also added to the experience. Finally, we have personalization which was not met. This
was due to a number of factors, but participants didn’t feel there was enough choice of the
choices that were implemented. They also felt like they wanted more freedom in the speaking
task, and wanted more options to speak in the speaking task.
My own perspective on the outcomes of this study, I would say are a good addition to the field
however could have been better. The main element of a positive outcome was out study
involving the teachers. I feel that, being one of the only studies, where we’ve gone directly to
the professionals themselves is a huge contribution to the VR community and the VR Language
Learning community. This is mainly due to the design outcomes and barriers that we uncovered
that can be used for future research. As well as this, both our experiences participants enjoyed
and were effective to an extent. These styles of experiences were good outcomes of the first
study, and the outcomes of the second study were good as well.
I feel the studies could have achieved more and produced more in depth and more interesting
results had there been more time, and the study have more elements involved. With more time
it would have been beneficial to implement the speech recognition and further develop the
synthesized voices. That was the responses could be more dynamic and more dialogue options
would become available. This was we could allow for that deeper personalization and allow
participants to chat to others stood around in the café. Furthering this, I would’ve liked to have
ran much more participants, probably into the 20’s. That way we could’ve gotten a broader
variety of opinions and maybe got some deeper results. But again, with the limitations of the
specific number of students needed time was also the biggest constraint here.

It is important to look at the platform of VR itself and how it performed in this study, as well
as looking at it realistically to being implemented into language learning. It is a good point to
mention, that something like this would be better suited to a classroom environment, where it
compliments learning, as opposed to home use. The main reasons for this are cost to begin
with. VR headsets are getting cheaper, but are still very expensive compared to other language
learning tools. Headsets like the Occulus Quest are fully fledged VR systems that do not require
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a highs specification PC to compliment them. However, comparing this to the costs of 1 to 1
extra curricular tuition with a native speaker, or monthly subscription packages such as Rosetta
Stone offering the ability to converse with native speakers over the app puts them at an
advantage towards cost. The cost effectiveness of one headset setup in a school or language
school, in a private space would reduce the costs per student. The main reason, to have it
potentially in its own room separate from the class, would be down to students feeling more
comfortable playing alone or with one person supervising them. As mentioned in the second
study, they felt less judged and less pressured as the class was not there to judge them.
As well as being a classroom related tool, it is important to really look at fully automating the
process that we replicated with the wizard of oz method, and then comparing that potentially
to having something that is fully teacher controlled. As we just discussed authoring tools, a
potential compliment to that tool would be for the teacher to control the characters and to create
pre made responses they can trigger. Compared to an automated system this could remove the
issues of slip ups from the system and potentially also invoke more interesting conversation as
a human would be controlling the game. But, an automated system set up prior by the teacher,
would be students could play alone without supervision. Going with that was mentioned before
about playing in a specific VR room, this would allow students to use it freely in the school
without the need to be supervised. A comparison to a fully automated system and a human
controlled system, could be a very insightful piece of research to the field. A suggestion for
automation would be to sue the IBM Watson system as that would require little local processing
and could be done mainly over the cloud with little heavy lifting done by the local system. This
would also compliment the cloud based game system that was previously discussed having
teachers upload experiences.
Touching more on this subject involving class, it was noted a few times that students wanted
potentially a reading and writing task implemented. This was, as they mentioned, they preferred
reading from a book at times and writing as well like in class. To implement these other
disciplines in VR would be an interesting concept, as well as implementing the discipline of
grammar. In the first study, the teachers mentioned how grammar is always a task that students
dislike. This being implemented potentially in a fun way within VR could benefit the discipline.
As participants found the pizza game the most fun out of the two, a grammar game involving
matching in a similar way could be a good way to implement this. But again, a design session
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or focus group could be help with teachers as further work from this. they can be shown both
games and then ask to come up with ideas to implement a grammar style game into VR.
Finally, in regards to the platform itself and language learning, it is important when making
these games and experiences, that they keep their high level of freedom and remind playful as
that is the main advantage to the platform itself. when playing our games, participates enjoyed
the way they could complete things how they wanted. The enjoyed messing around and having
the freedom to be able to do that. It is important to restrict the game in some sense to rules for
example to retain that learning aspect. Whether that is having characters to speak to in a certain
way, or having set rules for a matching or vocabulary game similar to our pizza game. The
level of freedom VR offers must be retained in order for it to be successful and effective.
Next, we shall discuss some of the points brought up by the pizza game during the second
studies analysis, as well as looking to the initial studies analysis as to how that was a created.
The pizza game overall had very good feedback from all the students that played it. They found
it fun, enjoyable and at points felt like they were learning at the same time. The intensity
brought by the game as well as it being a more physical activity made the game a more
stimulating experience. This mix of cognitive stimulation as well as mental stimulation can
create a unique learning experience that is singular to VR. This was compared a lot to a
vocabulary task students do in class when first starting a new section or theme in class. They
have a piece of paper with a list of new words they can use to get a feel for what they’re about
to learn. These type of tasks were compared to our pizza game frequently. Students said they
would prefer to use this rather than sitting with the sheet and learning words off it.
Our study being very explorative, and focusing more on providing a base to VR research didn’t
allow us to conduct a full study into the learnability of these applications directly to a
classroom. Future research could take the pizza game as an example, or a similar style of game
and the compare it directly to a classroom activity such as learning vocabulary off of a sheet
and then using it in some sentences. Having students take part in both and then comparing the
two. With this, the area of direct and indirect classroom companions can be expanded on and
then we could look at ways in which certain classroom based tasks can be performed better
using VR or complimented by using VR, or even potentially hinder the learning experience.

Page 79 of 95

Moving on to discuss the bar task, this task was a lot more realistic than the pizza game, and
was more of a simulation, or an experience similar to a real life situation. Participants equally
enjoyed this as much as the pizza game, and at times have been quoted saying they have a
preference of it to classroom learning. The main reason being it gave them that experience of
speaking and conversing with the native language. It also allowed them to play with the
language more in that free way we mentioned previously, by having VR always be an open
and playful environment. To have that experience with a native speaker can be quite difficult
to necessarily find outside of the native languages country. The other option can be to go there.
It is vastly different from speaking to a native speaker over a video call, as in VR you are
immersed in the native environment and also have multiple people to chat too. You are not
simply speaking to one person for a few minutes. This is an important finding, as if this could
be used in class in the way previously discussed, maybe with the teacher being able to author
tasks, you can give students almost a style of preparation for going to the native country or at
least experiencing using language there if they are unable to go.
The other point to mention about the bar task is how students didn’t feel hindered in their
ability. This is a major positive in regards to using VR as a learning tool. If a student has the
ability to be less hindered when learning, that is a positive towards VR learning methods. This
was mainly referring to the hinderance that can be brought by practising language with
someone who is at a different level of skill as you, like a pairs activity in class. VR has the
potential to remove this barrier from class that is present for lots of students. This can happen
both ways, and even students that are not as good are able to practise alone and then bring their
skills back up to the levels of other class mates. This could then reduce this problem found
within class.
From what we have discovered in this paper, is that from some exploration into VR language
learning it has a large amount of potential in future research as well a large amount of potential
in class. For future research in this area and future work developing VR software for language
learning, it would be interesting to expand on the points discussed previously in the other ares.
But, there were design issues we faced that others can stray away from. Our participants found
the bar task too easy, and a task similar to this that has more freedom and allow for the
participants to really either challenge themselves or make it easy on themselves would be
something future work could look at. It would have been nice to implement this into our game
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if this was not for a masters, but for a longer piece of research where a more open and detailed
game could have been made. Other design issues would be to have a longer experience. This
ties in again with the complexity being increased. However overall there was a general positive
attitude to design of the games themselves.
Future VR work looking into a more classroom based application, as well as applications that
can compliment the classroom and seeing these direct comparisons to class would be a next
choice of course for VR language learning research. An almost implementation into the class
itself to gather true companions form students and the teachers themselves.
Focusing on this being used in a classroom environment, is what students would be doing
within the VR games, would have to tie in with the learning they are currently doing. As, in
class students learn certain themes at one time about different aspects of the language. Having
this ability to control the themes by the teacher, would allow students to then implement what
they have learned to a real simulation or a more engaging activity, similar to the format of our
second study. So in this case, it would be worth creating and implementing a potential authoring
tool for the teacher to create games and experiences for their students to play. As we showed,
people thought that the synthesised voices we sued were very high quality, this being
implemented into an authoring tool would allow the teacher too create conversations and
characters that could speak in relation to what is being learned at the time.
However an argument can be made for home use. With platforms such as the Occulus Quest
come to fruition, and being a much more affordable VR system at £399, and also having a
room scale ability compared to the potential £800 for a HTC Vive, and then a computer at
~£900, the price point of the latter system is far more costly and out of reach. Having students
use a Quest at home, could still be authored by a teacher. The teacher could author and control
the experience students had, with a system that could allow the teacher to create the game or
experience they want the students to play, as mentioned before. This could then be uploaded
to a cloud based server, to which the students could the download to their VR system. This
would allow the students to play at home as many times as they wanted, but also allows the
teacher to still control what topics and themes they are having access to and being exposed to.
Two examples of VR games that currently do this, are VR Chat, and Pavlov in which people
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can download pre made experiences other players have created and can play them themselves.
This could be implemented in this sense for a home based system.
Adding to this the main key points to focus on future work are retaining the mitigation of the
barriers that we had managed to mitigate ourselves. Retaining this mitigation it is then
important to focus on barriers we couldn’t mitigate such as the element of personalisation. This
could be implemented using the Watson method, in which it can directly communicate on the
spot using a speech to text combined with its assistant. With this, there could be dynamic
conversations as well as the ability to truly speak to who you want to speak to.
Feedback was also an element the students brought up quite a bit. A sperate future part towards
this research could be analysing what kind of feedback and what levels of feedback students
would like to see in VR language learning. This can also use the teacher interviews from our
study. This feedback could have different levels of intensity and also different methods to what
works best.
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