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Abstract—Augmented Reality (AR) is a relatively new technology and is
increasingly being posited as an educational game-changer, particularly - but
not exclusively - in language learning. On a scale where the virtual and real
world sit at opposite ends of the spectrum, AR sits in-between, combining real
world elements with virtual overlays. Research suggests that an obstacle to
English language learning in countries where English is not the first language
(EFL) is a “...lack of authentic situations outside of the classroom for practising
English communication skills” [1]. AR technology, by combining elements of
real-life and virtual content could potentially overcome some of these
limitations. However, as with all technologies, the use of AR in the classroom is
not only confined to the learner, but also largely dependent on the willingness
and skills of teachers to utilise it effectively. This study hopes to shed some
light on the possible uses, benefits, and challenges that AR may present to the
field of EFL learning in an Egyptian International Baccalaureate (1B) school.
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1 Introduction

Augmented Reality (AR) is a relatively new technology and is increasingly being
posited as an educational game-changer, particularly - but not exclusively - in
language learning [2]. On a scale where the virtual and real world sit at opposite ends
of the spectrum, AR sits in-between, combining real world elements with virtual
overlays [3]. In Egypt, the emphasis on learning to communicate effectively in
English begins in the first year of schooling [4]. Egyptian society in general has for
some time viewed the acquisition of the English language as an upward trend in social
mobility. Attitudes and motivations towards the early learning of English and upward
social, and economic mobility are intrinsically linked [5]. However, there are some
identified obstacles to learning and teaching English in (EFL) countries which
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inevitably hinder progress. Of these obstacles, vocabulary acquisition and retention is
possibly the most significant challenge that second language learners (L2) face [6].
One of the main issues debated in available literature is whether L2 language
acquisition is more effective when words are inferred, or given outright. Inferred
would suggest a more constructivist approach to vocabulary acquisition [7], where
teachers afford opportunities for learners to build upon previous knowledge and
experience in contextualizing the meaning of a new word. Research suggests that
another such obstacle is a “...lack of authentic situations outside of the classroom for
practising English communication skills” [1] and shows that leaners who spend
extended time in the community of a target language, have a better chance of mastery
over the language [8]. The cost, time, and travel implications of affording learners
access to such an experience is a significant consideration. AR technology, by
combining elements of real-life and virtual content could potentially overcome some
of these limitations [9, 10]. However, as with all technologies, the use of AR in the
classroom is not only confined to the learner, but also largely dependent on the
willingness and skills of teachers to utilise it effectively. This study hopes to shed
some light on the possible uses, benefits, and challenges that AR may present to the
field of EFL learning in an Egyptian International Baccalaureate (1B) school. The
significance of the IB in this context is due to the constructivist pedagogical methods
it posits for language learning proficiency throughout its three stage learning
programmes: primary, middle, and diploma [11]. The research questions of the study
are as follows:

e Q1. What skills and knowledge do PYP teachers need to support the use of AR in
their classrooms?

e Q2. What are the challenges of using AR in PYP learning, as perceived by
teachers?

e Q3. What are the opportunities for using AR in PYP language education?

2 Literature Review

2.1 Introduction

AR is but a chapter in the story of classroom technologies. It has not been widely
used in the classroom to date, thus there is scant literature to inform teachers about it
[12, 13, 14]. To understand the volume of research in the field of AR for primary
language learning, and of teachers’ perceptions towards it, one must first revisit the
chronology of individual published works of technology in the classroom as a whole.
It is only by piecing together the fragmented, empirical works, that one is able to gain
a picture of what the challenges, benefits, and discussions are surrounding it. Thus,
this literature review will present an overview of AR in education (history,
foundational theories, and motivation) and will present the perceptions regarding
classroom technologies — an exploration into the causes and reasons for teachers’
beliefs in classroom technology integration.
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2.2 Augmented reality in education: A brief history

Tom Caudell, a Boeing systems researcher, is believed to have coined the term
“Augmented Reality” back in 1990 [15]. Early discussions on the use of AR, such as
the seminal works of Azuma [16], focused primarily on the benefits of the technology
as a means to enhance training in commercial and manufacturing fields such as
entertainment, engineering, medicine, and robotics. There was no mention of
language learning, or even education as a whole. The goal posited in Azuma’s much
celebrated works, ‘A survey of Augmented Reality’ was three-fold: to culminate the
existing works of the time, to help readers to build AR systems, and to uncover some
of the limitations in the hardware and software of the mid-to-late 90s. This included
alignment issues with virtual and real-life objects, of which the resulting lags and
delays inevitably hindered the realism of the experience. The user experience was
comparatively ignored in favour of the discussion on the technology itself, and there
was little to no mention of the academic affordances and/or limitations.

The majority of literature found to focus on the academic use of AR, appears post
€2000. One such early survey by Dunleavy et al. [17] demonstrated how AR could
enhance learning by simulating environments that would have otherwise been
unattainable in a traditional classroom. For example, Shelton & Hedley [18] described
in their paper, the benefits afforded to undergraduates studying an earth-sun
relationship. Analysis of the study revealed that the 3D nature of the activities the
students were engaged in allowed them greater “...cognitive access to complex
visualisations compared to conventional desktops” [19]. Early studies in AR which
focused on younger learners include an often cited study on the Magicbook by
Billinghurst et al. [20], which was designed to enhance the reading experience by
overlaying 3D virtual characters over the original book pages. Although designed for
children, the project was never actually used on primary stage children. Studies on the
effects of AR for younger language learners are much more recent and less in volume,
most of which have been exploratory, and relatively short-term with small sample
sizes [12].

2.3  Situated cognition

Similarly, Santos et al. [21] argue the case for situated cognition as a theoretical
base for AR language learning. Situated cognition posits that learning cannot be
separated from the context that developed the content and thus any vocabulary
presented in an AR environment is “...learned in the context of its use thus facilitating
knowledge transfer” [21] allowing learners of new foreign words to immediately
place that knowledge atop previously known objects or scenes to construct new
understandings. This is significant to a study within an IB context due to the
constructivist, inquiry-based basis of the 1B and PYP learning methodology [22].
Vooren et al. [23], in a study of additional language learning in the PYP describes the
dilemma faced by teachers in balancing the ideals of self-directed inquiry as preferred
by the 1B, and traditional teaching techniques of acquiring new words. In this study
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four major challenges are cited: teacher resistance to inquiry, limited instruction time,
limited language proficiency, and limited resources.

2.4 Cognitive load

The theory of cognitive load suggests a limit to the human ability to accommodate
information into working memory [24]. There are generally three types of load
identified by the literature: intrinsic (difficulty of materials), extraneous (ineffective
use of material), and germane (mental effort exerted by learners) [25]. If overloaded,
the capacity to take in information becomes hampered, thus having a negative impact
on learning performance [24]. Its significance in the discussion of AR for the
classroom is substantial. Chu’s 2014 [26] study of the negative effects of mobile
learning on students concluded that the mix of real-world and scenarios and additional
data from mobile devices “...obtained unfavourable learning achievements” [26] due
to high cognitive load. The study, which employed an experimental approach
methodology, was able to prove this using the t-test results of a formative assessment
conducted by control and experimental groups. However, the study failed to
empirically state the type of cognitive load that was the root of the problem. This is
significant because an extraneous load could potentially suggest that the inappropriate
application of the formative assessment offered to the test participants - and/or the
improper use of materials - contributed to the mental load, forcing an increase in
germane cognitive effort applied by students. In the Cheng study which used an AR
reading book to measure the effects of cognitive load on young learners, results of a
quantitative survey “...suggested perceptions of low level cognitive load on students”
[25] whilst simultaneously showing an increase in motivation and positive attitude to
the learning process. Significant to the discussion was the exploration of the role of
motivation, and its effect on the cognitive load.

2.5 Motivation

Motivation is a significant factor in language learning performance [45]. All
research into AR that has focused on motivation as a variable, has concluded that
there is a significant increase in motivation amongst learners [27]. Solak & Cakir’s
2015 study of AR use in the language classroom [28] used a Turkish version of the
Material Motivational Survey to determine that AR increased engagement and
motivated learners through the use of animations, videos, and sound in a 3D
environment which could be viewed from all angles. This, they suggested, suited
younger “digital natives” [29] who are more familiar with handling such devices and
thus greatly inspired by technology use in the classroom [28]. Similarly, in a study of
AR to promote learning, Ozdamli & Hursen, concluded that enhanced enjoyment and
increased motivation were the highest factors recorded [30].

Studies suggest this heightened motivation could be a significant benefit in the
language learning classroom. In a study which focused on improving English
speaking proficiency in Saudi public schools, Alharbi [1] explains how several factors
decreased motivation. One of which was the teachers’ inability or reluctance to
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explain more complex points in English, instead reverting to the primary spoken
language. The answer to this, according to Alharbi [1] was more self-determined,
inquiry-based learning for students, something which AR applications are posited to
promote. Cabero-Almenara & Osuna [31] posit that AR fulfils the self-determination
and inquiry factors of learning because students actively participate in “...making
their own discoveries through the establishment of a connection between the
information that is presented to them by means of different channels...” instead of
listening only [31]. Other examples exist of studies that have incorporated native-
speaking elements into AR software designed for language learning. The software
used in the Santos et al. [21] study of AR use for vocabulary learning was designed
using a combination of text, images and native-speaking audio clips, thus constituting
a multimedia learning theory and resulting in better retention, as well as “...reducing
cognitive load, improving attention, and increasing satisfaction” [21]. However,
results differed in the Li et al. [32] pilot study, which explored AR’s ability to
increase motivation to learn English amongst Chinese college students. Li et al. found
that motivation waned significantly during the use of the software, and researchers
attributed three reasons for this. Firstly, they considered the pre-made AR application
content to be too far removed from the interests of their participants. Secondly,
participants struggled to meet learning goals, and lastly, lags in the software’s ability
to recognise triggers distracted attention away from learning. All three stated issues
could stem from poor application development. The Santos et al. [21] study used
software developed exclusively for the study, yet its findings and did not express
similar challenges. This is significant to this author’s study as the software used here
is also pre-made and thus, could present unforeseen motivational challenges amongst
students which could inadvertently alter teacher perceptions towards it.

2.6 Teachers' perceptions on technology integration

Generally, a person’s negative experiences with an issue, can influence their beliefs
on that issue significantly [33]. The same applies to teachers’ use of technology in
their practice. More than half the teachers who have access to computers in the
classroom use them for administrative purposes only [34]. The pedagogical theories a
teacher adheres to also play a significant role. Teachers select technologies based on
their pedagogical beliefs about teaching and learning [35]. In a seminal study of
teacher perceptions toward technology integration, Niederhauser & Stoddart [36]
claim that teachers who follow a behaviourist, teacher centred learning methodology
are more likely to view technology as a tool to reinforce skills, to practice and
memorise skills and information, or for rewards. In contrast, those that adhere to a
more constructivist, inquiry-based pedagogical approach to learning are, more likely
to use software in an open-ended way in the classroom.

However, even teachers who have positive perceptions about technology in
education can reach a barrier which hinders its integration [33] and those with little
access to technology focused professional development are less likely to use it in the
classroom. It is imperative that both teachers and students have at least a basic
knowledge of a technology before using it for effective learning [34]. Although this
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requires teacher training, according to Tondeur et al. [37] singe workshops are not
enough. In a study focused on the relationship between teachers’ pedagogical beliefs
and use of technology in the classroom, it was concluded that professional
development aimed at increasing familiarity with technology integration showed lean
results. Instead, the study suggests that long term, ongoing professional development,
possibly from a pre-service stage, was necessary for successful and meaningful
integration.

3 Research Methodology

Benbasat, Goldstein & Mead [38], in a seminal paper on case research strategy in
studies of information systems, suggest the researchers consider the following
questions:

1. “Can the phenomenon of interest be studied outside its natural setting?
2. Must the study focus on contemporary events?

3. Is control or manipulation of subjects or events necessary?

4. Does the phenomenon of interest enjoy an established theoretical base?”

The answers to the above questions conclude that the case study approach is indeed
well-suited for this study. Firstly, due to the nature of the subject, exploratory research
into emerging, contemporary technologies such as AR use in the classroom, cannot be
effectively studied outside of its natural environment [39]. Secondly, there is no
justification or need for manipulation or control of the teacher participants in this
case. The perceptions of the teachers are to be observed, recorded, and analysed
regardless of their nature. As the nature of the study required that a theory be formed
from the data, all data collected were relevant and there were no right or wrong
answers. Lastly, due to the fact that AR use in the classroom is relatively new, there is
little in terms of literature to inform about teachers’ perceptions to it [12] and even
less literature pertaining to PYP schools using it for language learning. Thus, there is
not a strong, and established theoretical base [38]. Following purposive sampling,
eight PYP homeroom teachers from the same IB school were selected to be
interviewed for the study, through semi-structured face-to-face interviews.

4 Results

The findings are presented in order of their relevance to the research questions. The
classifications and relevancy to questions can be seen below (figure 1). Results of the
study provided answers to all three study questions, albeit to varying degrees, and
holistically showed that teacher participants perceived the augmented reality
application to be appropriate to the PYP learning methodology and to a somewhat
lesser degree, language learning. Teacher attitudes toward technology were found to
be significant to ensure a successful implementation in the classroom, and results
were also, for the most part, consistent with the existing literature in the field with
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regards to enhanced student motivation, as perceived by the participating teachers and
also the engagement benefits of gamification. Coding revealed 322 individual codes
culminating in four major classifications: teachers’ beliefs and attitudes, training and
skills, challenges to the technology, and relevance to learning. Within each of these
classifications were nested the multiple themes which emerged as relevant to the
research questions.

What skills and knowledge

o What are the challenges of What are the opportunities
do PYP teachers need to : \ 2 . . M
; . using AR in PYP learning, as for using AR in PYP language
support the use of AR in their . i o
perceived by teachers? education?
classrooms?
sTeachers’ attitudes and +Challenges to the *[earning
beliefs technology

«Training

Fig. 1. Identification of the afore-mentioned classifications and their relevance to the research
questions, shows 2 of the 4 themes as relevant to Q1 with the remaining themes equally
divided between the remaining 2 questions.

4.1  Findings relevant to the skills and knowledge needed by PYP teachers to
support the use of AR in the classroom.

By far the largest aggregated classification relevant to Q1 was that of ‘teachers’
attitudes and beliefs’ toward technology, containing 49% of the recorded reference
codes for the entire study. Within ‘beliefs and attitudes’ two nested themes emerged:
personal use of technology and teacher familiarity with technology, making up 32%
of the classification. The study found that 100% of the teacher participants considered
themselves to be technically savvy, using some form of mobile or desktop device
every day. The most common uses included social media, GPS, and news
applications. Analysis of the training classification’s nested themes overwhelmingly
suggested that teachers perceived the application to be “easy” and “comfortable to
use”. Despite all 8 teachers reporting that no technical knowledge was required prior
to, and in order to use the application, there were explicit indications of a need to
familiarize themselves with the application’s functions for more effective use.
Teachers 1 and 8 made reference to the time taken to familiarize themselves with the
application before using it with their respective students; 7 to 8 minutes, and 10 to 15
minutes respectively.

The result of an NVivo text search query of ‘training’ under the classification of
the same name revealed references explicitly indicating the reason for the perception
of ease: familiarity with the technology being used (figure 2).
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it's a kind of more understanding ... but it it should ... its not a must to be ,yes it would be . Okay . All right . Q -[ 00: 03 : 46 ] Can you just describe to me

touse, and how to use it in classrooms , Teacher 7[00 : 02: 57 Tt's not Tjust used it once and I was able to manipulate it very well . We took like

it and manipulate it very well So no it didat . it o o . €= Maybeifs a kind of more understanding ... but i it should .. s not a must to be
you need any training ? Teacher 1 [00:15:56] No,, we Rl of =7 tra.lmng \ Q00:09: 15] What zboutin order to use it in the pyp ? Did you feel
or something like that . She can use it It would be usefl. With a e bit becausewe dy using it in our ives and we dovwithit...
You are , but maybe other eachers arentusingit o much ... Teacher 7 [ 00:03: 16 ] it Tot of work to know how to useiit. Q -{ 00 16 : 17] Do you
youse acquired any training ? Teacher 3 [00:09: 10] No, I don' think it needs to any o quick one il help them to use them and more discussion about the idea and

Fig. 2. NVivo text search query of ‘training’ under the classification of the same name

Further investigation by means of a matrix coding query revealed a significant link
between the lack of a need for training, previous knowledge and/or familiarity with
technology, and challenges faced when using the AR application. Teachers 4 and 6
responded most frequently under the themes of ‘technology familiarity’ as well as
‘personal use of technology’ with the former containing at least twice as many
references as the remaining participants. Subsequently, the same teachers were also
referenced more frequently as having solved the technical issues that they identified
during the use of the AR application (figure 3).

A:Teacher1 B:Teacher2 C:Teacher3 D:Teacher4 E:Teacher5 F:Teacher6 G:Teacher7 H: Teacher 8

P . : A . R : 2

2: Personal use of Tech 3 3 » 1 3
3: Student problems with App 1 0 2 0 0 0 0
4 : Teacher Solved Tech issue 1 1 0 0 0 0

Fig. 3. NVivo query displaying the themes entered and the corresponding number of references
offered by the participating teachers.

An example can be seen in a reference made by Teacher 8 (figure 4). A description
of the inability of teachers feeling “comfortable” using the new technology is directly
linked to familiarity with technology in general. Despite the fact that Teacher 8 was
speaking about what has been experienced by watching others, it appears to be a
confirmation of her perception towards the general technical skills required.

Files\\Interview Transcripts\\Teacher 8
1 reference coded, 3.03% coverage

Reference 1: 3.03% coverage
I've seen other people for example trying to use and the tablets were in English and they
couldn't translate it. So or they're not big users of technology, so when they start they just
panic and they don't know how to use it. So it even shows in front of the kids. So if you're
not comfortable using the technology yourself and you know what you're doing and then
vou go inside the class with the kids and you're not comfortably it shows.

Fig. 4. Reference made by Teacher 8, explicitly indicating lack of familiarity with technology
as one of the reasons teachers may struggle to implement the technology successfully in
the classroom.

Triangulated reinforcement of the theory came in the form of the current literature
where it is widely posited that lack of familiarity or negative experiences with
technology, hinders teachers’ ability to use technology effectively in the classroom
and could adversely prevent frequent or recurring use [33]. To further test the theory
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an NVivo matrix coding query was run which compared the themes of familiarity,
negative attitudes or cautions expressed by teachers, and lastly, the negative
perceptions of students’ attitudes to technology. The results found that the participants
who most frequently expressed caution towards general technology use, also recorded
greater references to perceived negative effects on students’ use of the AR application
(figure 5). Cautious and/or negative perceptions centered around limiting the time
children spent using technological devices (5 references), risks to children’s health (2
references), and a perceived negative effect on the social lives of children (2
references). In addition, those teachers also showed higher levels of familiarity with
technology, a factor which is again supported by the literature which suggests that
even teachers who hold positive perceptions about technology in general can harbor
certain negativities which hinder its integration [33].

A B: C: D:

Participants: Participants: Participants: Participants:

Grade Level Grade Level Grade Level Grade Level

=PYP5 =PYPE =PYP7 =PYP8

1: Teacher Familiarity with tech 2 [+ 1 m
2 : Teacher Negative attitudes or Cautions 2 4 1 5
3 : Negative perceptions of students' attitudes to tech i} 1 i} 4

Fig. 5. NVivo query displaying the themes entered and the corresponding number of references
offered by the participating teachers.

Despite the perceived negatives, a number of references were made about the
benefits of technology use over non-use by 7 of the 8 teachers. Coded as ‘benefits of
tech over non-tech’ this identified theme was considered relevant to the ‘learning’ as
well as the ‘beliefs’ classifications and resulted in an average of 4% in terms of the
coverage of references of participants (figure 6).
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Benefits of tech over non-tech

M Percentage coverage
Teacher 4

Teacher 7

Teacher 1

Teacher 3

Teacher 8

Teacher 6

Teacher 2

4% 6%

Percentage coverage

Fig. 6. NVivo display of theme of benefits of technology over non-technology use in the
classroom and corresponding number of references offered by the participating
teachers.

4.2  Findings relevant to the challenges of using AR in PYP learning, as
perceived by teachers.

Although very few challenges were identified, three prominent themes emerged:
‘technical issues’, which involved failures of the technology (hardware or software);
‘student related problems’ encountered during the use of the AR application; and
finally, ‘needed improvements’ for the AR application to be more effective for
learning. With the link between technical issues and teacher familiarity identified, the
research turned its focus on the findings within the themes of student related
problems, and what teachers perceived as improvements needed. An analysis of the
codes revealed two prominent references: issues with sound/volume levels of the
application audio, and issues with students unable to hold the tablet to initiate the AR
graphics whilst recording the information it revealed.

4.3  Findings relevant to the opportunities for using the AR app for language
learning as perceived by teachers.

This study found that whilst participating teachers perceived the app as possible
and beneficial for language learning, far more emphasis was put on its
appropriateness to the wider learning method of the PYP. An analysis of the
classification titled ‘Learning’ revealed a hierarchy of coded themes in which
‘language use’ did not prove the most prominent with just under 21% of the
references (figure 7). As an aggregated theme, ‘PYP’ (which culminated in 5 sub-
themes) contained 41% of the 100 references made to learning in the study. As the
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study participants taught in a range of grade levels, an NVivo analysis to chart
references to language use based on a grade level was conducted; however, the
selected criteria produced no discernable, striking, or obvious patterns that could aid
in answering question 3 or relate to the other previous questions. Despite this,
readings of the references and a manual analysis of the sub-themes told a story within
which several significant findings for language learning did emerge. These findings
are presented below under the headings of vocabulary, pronunciation, and grammar
and translation.

pronounciation

Child
—v Q
Child s
— translation

O Child “"Q
Language Use\
grammar Chisa
~a
Child

Negative

Language
vocabulary

@ o

Child

Fig. 7. NVivo query displaying the themes under the classification of learning and the
corresponding number of references offered by the participating teachers.

Vocabulary: Five of the 8 teachers perceived opportunities for enhancing
vocabulary. Of these, the highest number of coded references for any one participant
was nine. 86% of the references to vocabulary referred to the audio feature of the
World Map where the names of continents, countries, wildlife, and the names of
heritage sites previously unknown were repeated by students suggesting that learning
of new words was taking place. An example summary by teacher 2 suggests that
student repetition of the words as heard in the AR application audio aided
memorization and increased vocabulary (figure 8).
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Files\\Interview Transcripts\\Teacher 2
9 references coded, 0.75% coverage

Reference 1: 0.09% coverage

repeating
Reference 2: 0.09% coverage
repeating
Reference 3: 0.09% coverage
repeating
Reference 4: 0.09% coverage
repeating
Reference 5: 0.09% coverage
repeating
Reference 6: 0.09% coverage
repeating
Reference 7: 0.08% coverage
repeated
Reference 8: 0.09% coverage
repeating
Reference 9: 0.06% coverage
repeat

Fig. 8. NVivo word query displaying the references from Teacher 2 and the percentage of
coverage

Pronunciation: A majority of the references to pronunciation were positive. All
participants, bar teacher 1, made reference to students learning the correct way to
pronounce the names of elements of the map that were available through the
application’s audio features. Students who were unable to read words initially were
prompted by teachers to raise the volume and were later recorded as having
successfully read and pronounced previously unknown words (figure 9). Teachers
perceived the effects of improvement in pronunciation to be ‘...very clear when they
[students] repeated the words...” in the manner and accent that they were heard.
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Files\\Interview Transcripts\\Teacher 4
1 reference coded, 1.52% coverage
Reference 1: 1.52% coverage

sometimes they couldn't read names of the countries at first. So I asked them to raise the
volume and listen to the words. So they heard the word. So it was used for language
purposes too

Files\\Interview Transcripts\\Teacher 6
1 reference coded, 2.10% coverage
Reference 1: 2.10% coverage

They just kept saying the things with the same pronunciation. Even one student made fun of
the other with the pronunciation the accent. Then I told him that that's the right
pronunciation for the word. So they copied it. So we just kept saying the words as they are.

Fig. 9. Nvivo recorded reference coded within the theme of pronunciation

Grammar and translation: Despite having only one reference recorded for each,
opportunities for grammar learning and translation were referred to. Teacher 1
discussed an intention to incorporate the learning of common nouns and proper nouns
upon seeing the application, but later realized the capitalization of all words made that
difficult. Teacher 7 saw further potential for language learning and expressed a desire
to integrate the textual representations within the software into student language
inquiry of prefixes and suffixes and the ethnology of the words learned (figures 10
and 11). Teacher 3 made reference to an improvement of the application, expressing a
wish for a translation element in order to help students to compare newly learned
words to with their own mother tongue.

Files\\Interview Transcripts\\Teacher 1
3 references coded, 0.00% coverage

Reference 1. 0.00% coverage

It's really amazing and I got a couple of ideas in my mind other than the ones that we had
that we can include the language more into the thing.

References 2-3: 0.00% coverage

This was the first approach that I had when I first saw the application that I can use it with
the common nouns but then I found out that they're all capitalized. So we went out from the
common and proper to just mention some plants, mention some animals that live on this
continent. So we can add this specific part that these are plants - that live here. Those are
the common nouns. But what are the proper nouns, the names - special names for the plants
that lived on this continent, and then we can go further like the animals that live on those--
on those plants and this continent and then we can go to the habitats of those animals in this
continent and so on.

Fig. 10.Teacher 1: Nvivo snapshot of recorded reference coded within the theme of grammar.
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Reference 2: 9.85% coverage

We can add other buttons to... for example for talking about the language that... because this
is the main concern that I really like to talk about... is that we can add buttons to show the
past Maybe. The action that's going on in the picture that someone is walking and then we
need to know that he's walking for the time being but how about the past? So in little icon at
the side that shows black and white I can for example, so it shows what happened in the
past when they click on the word and it shows the past of the verb that's that's one thing
something else that we can use in changing the... adding suffixes and and to the to the
main... the root words because this is one of the things that students would struggle with
when it comes to adding prefixes or suffixes to the word. It's one of the struggling things
that students will struggle with, so maybe we can have an icon that shows a little root at the
side and then students will play with the possibilities how they can... with an action also
that's happening in the in... in the video... that they can guess what er what they need to add
to the root word is suffix or prefix. The last thing I was thinking about, because it was used
to show the names of the animals and plants that grow on the continent, that we could add
another thing that could talk about common and the proper nouns because all the nouns that
we saw were capitalized.

Fig. 11.Teacher 7: Nvivo snapshot of recorded reference coded within the theme of grammar.

Despite the challenges faced by students, the participating teachers perceived and
recorded multiple evidences of learning, in particular the enhancement of vocabulary.
The findings clearly point to the repetition of the AR application audio as the

highest number of recorded references to vocabulary enhancement. However, what
was not as clearly apparent was the positive role played by motivation, and
engagement. Of the 8 participants, 6 participants contributed to the 16 references of

perceived enhancement in motivation which aided engagement and learning.

1JET — Vol. 15, No. 12, 2020

Motivation and engagement

Nurnber of coding references

o Teacher 2 Teacher 4 Teacher 8 Teacher 1 Teacher & Teacher 7

Fig. 12.Nvivo snapshot 6 participants contributed to the 16 references of perceived
enhancement in motivation.
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The theme of motivation and engagement contained 3 coded sub-themes: play, fun,
and relieves boredom. An typical example of the references can be found in the
excerpt from Teacher 4 (figure 12 and 13) who implied that student motivation and
engagement in the task resulted in less need for teacher supervision.

Files\\Interview Transcripts\\Teacher 4
2 references coded, 2.07% coverage
Reference 1: 1.46% coverage

And at the same time they're having fun and you don't just bother yourself going there
every now and then because you know that they are very involved in the... in the task itself

Reference 2: 0.61% coverage
s0 it suits everyone... all learning styles, and at the same time it's fun

Fig. 13.Teacher 4 Reference to motivation and engagement.

Teacher 1 connected the motivation students had toward the technology to other
centres of learning in the classroom, implying that students were so motivated to get
to the technology centre that it improved their engagement in other centres of learning
(figure 14).

Files\\Interview Transcripts\\Teacher 1
2 references coded, 4.16% coverage
Reference 1: 3.71% coverage

‘Whether it's an inquiry or grammar or spelling or whatever. I have to have it like three
times a week as it is very interactive and students love them very much and it's... believe it
or not, but it encourages the other centres to work as well because I always have one doll
that no one likes which is the worksheet that no one not... none of the students would really
like or a writing one... a centre that no one likes but the ICT Center encourages everybody
to work and finish quickly what they are doing to go to the ICT Center

Fig. 14.Teacher 1 Reference to motivation and engagement.

Whilst references to these themes showed positive beliefs toward the role of
motivation and engagement, there were also references to caution over how long the
effect would last. Teacher 6 perceived that the effect the AR application had on
student engagement and motivation may well reduce with continued use, but also
implied that a different AR application may be the solution (figure 15).
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Files\\Interview Transcripts\\Teacher 6
1 reference coded, 1.36% coverage
Reference 1: 1.36% coverage

Maybe it would change the app or we would try a new app. Okay, maybe the kids would be
happy for three four times more and then they will be bored. They have tried everything.

Fig. 15.Teacher 6 Reference to perceived limitations of student motivation over time.

5 Conclusion

AR is a valuable resource for learning in the PYP classroom. It motivates learners
and results in positive levels of engagement. Predesigned applications are easy to use
and require little training of teachers. However, it is a tool for learning and not the
learning itself. The challenges are few, but significant. It requires familiarity with
technology in order to be effectively for inquiry, and like all tools used in the PYP, it
requires teachers to have the skill set needed to integrate the application’s content into
the conceptual units being learned. In order to be used for language learning it
requires teachers to have that as an aim, and therefore the specific application used in
the lessons needs to be selected carefully. Audio features have the potential to
enhance vocabulary and in the case of native accents used, to improve pronunciation.
But consideration must be made to the learning environment in which the application
is used, as audio can prove hard to hear in an open classroom layout, which is often
adopted in the PYP homeroom.

A larger, wider, and more diverse sample of PYP teachers observed through a
mixed method methodology may give greater insight into the factors that could
influence the findings of further studies: age, gender, levels of PYP experience, and
grade levels taught.
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