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Abstract—Difficulty in learning gives huge impact to the
process of language discovery among school children. LINUS
students are categorized in this group and regarded as Low
Achiever (LA) regardless of their education level. Currently,
schools are provided with traditional learning materials such as
textbook prepared by the Ministry of Education and it is up to
the teachers’ own creativity and initiative to turn the materials
into a more interesting learning source [1], [2]. However,
depending solely on these learning materials alone is not enough
as these children will easily lose their attention as they become
bored and finally lost interest to proceed with the learning
process [3]. Therefore, there is a need to utilize the elements of
technology in order to motivate and facilitate these LINUS
students in learning vocabulary in English. This experimental
study aimed to explore the effectiveness of using mobile
augmented reality (MAR) application in vocabulary learning
among LINUS students. 45 students were involved and the
development of MAR in vocabulary learning in this study was
investigated based on the ADDIE Instructional Design (ID)
method as a framework. As a form of measurement, British
Picture Vocabulary Scale (BPVS) Il was used and findings
showed that there was a significant improvement in the post test
after 6 months of MAR implementation. Although this study
showed an encouraging results, there was still lack of skills in
terms of writing the words learnt via augmented reality. The
results of this study provide the discussion on the practicality of
using Augmented Reality to help the struggling learners to cope
with acquiring and learning English language in ESL context.

Index Terms—Mobile augmented reality (MAR), vocabulary
learning, ESL LINUS learners.

. INTRODUCTION

Nowadays, using multimedia and computer aided
instruction models has become a norm in education field.
Two of the most common interactive multimedia applied are
Augmented Reality (AR) and Virtual Reality (VR). Bonner
& Reinders [4] described AR as “the motion and information
technologies that enable enhancing reality with digital
resources”, while VR as “the creation of entirely digital
environments, in which users interact with information and
other users”. When using this interactive multimedia, apps on
smartphones are required to display information through
“trigger location-sensitive media” and VR will require
additional tool such as headset to allow learners to feel the
VR experience. In the field of sciences, AR is widely used
especially in explaining the scientific concepts.
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Ma [5] for instance, discovered that 3D animation
instruction actually improved learners’ immediate learning
effects on the concepts of basic sciences through research in
the application of 3D animation learning. Ma [5] found that
the students understood the phenomena, causes and periods
of the moon phases, as well as the motions of the earth, the
sun and the moon for instance. He concluded that interactive
multimedia materials such as 2D and 3D animation is an
effective tool as it helps to improve the learning effectiveness
of the concepts of basic ideas in Sciences. In another Sciences
research, it was found that instructional materials with
augmented reality (AR) technologies base can effectively
enhance the academic motivation of learners and help them
obtain better learning effects [6]. Jung-Chuan Yen et al. [7]
also pointed out that integrating the AR technologies in
learning can actually solve problems caused by the following
situations: the concepts of some subjects that may be
excessively abstract; the surroundings for observation that
cannot be easily constructed or meet the necessary
requirements due to cost and technological limits or remote
locations. In addition, researches on simulation-based
learning showed that teaching which were aided by the
interactive 2D or 3D models such as AR can significantly
help learners understand spatial concepts [8].

Nevertheless, all these researches mostly focused on
Sciences subject, as Bonner & Reinders [4] has pointed out
that “research into the use of AR and VR in language
education is still in its infancy with most reports being of
exploratory studies designed to investigate possibilities and
student perceptions” such as Li et. al [9], Lu, Lou and Chung
[10]. Thus, this study hopes to implement AR in a different
context that is the English language learning classroom
which is very limited currently for the LINUS learners
especially. It is hoped that this kind of simulation-based
e-learning system that is mobile Augmented Reality (AR)
may help Malaysian LINUS learners not just gain interest but
to obtain more knowledge in understanding and using spatial
vocabulary in English language learning such as everyday
vocabulary. This study focused more on spatial concepts as
this concept emphasizes vocabulary that focuses on everyday
objects, places and activities to reason out goals and solutions.
By using spatial concept, LINUS learners who possess low
ability to grasp fundamental knowledge [11] will able to
make sense the real-world connection with what they have
learnt. This spatial concept was delivered via Mobile
Augmented-Reality (AR) which provided them explanation
visually.

In Malaysia, students who are incompetent in mastering
literacy and numeracy concepts has become the main issue in
primary school level [12], & [13]. Currently, these learners
are identified as low achievers (LA) or more specifically slow
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learners. According to Malik [14] as cited in Ahmad &
Mutalib [15], “low achievers (LA) or slow learners refer to
students with low cognitive ability to grasp fundamental
knowledge in the mainstream education system”. With this
characteristic, this group of students struggle to cope in
learning in the mainstream or normal stream and thus, the
teachers must pay extra attention and effort in teaching them.
Due to this, the Ministry of Education (MoE) of Malaysia
implements Literacy and Numeracy Education program as
part of Malaysia’s key areas of educational success (NKRA)
to curb this scenario. LINUS Screening test is then conducted
to identify these low achievers. LINUS test questions are
designed according to the students’ level mainly Year 1, 2
and 3. The tests are basically divided into three different sets
which are Bahasa Malaysia (literacy), English (literacy) and
Mathematics (numeracy). According to the teachers, LINUS
test is a guided test which means that the teacher will provide
assistance when the students are answering the questions and
at the end of the test, the students will be considered as
incompetent if they were unable to perform despite the
assistance given [16]. This screening test is conducted in
March (Screening 1), Jun (Screening 2) and September
(Screening 3).

Based on this standard test instrument, the teachers will
then determine the child’s ability in languages that are Malay
Language and English Language, and numeracy that is
Mathematics. Those who cannot answer the test well will be
categorized as LINUS students and will be put in a remedial
class called LINUS Remedial Class. The objective of this
program is to give them a proper learning process [16]. In
order to ensure a more effective learning methods been
carried out, Ministry of Education (MoE) Malaysia has
developed modules in the form of textbooks that can be used
by teachers during the remedial session (Ministry of
Education Malaysia official portal). In English language
learning, this textbook contains many basics vocabularies
related to daily actions with graphics to help the learners
grasp meaning first and finally able to read and write simple
sentences. According to Ministry of Education Malaysia
(Ministry of Education Malaysia official portal), LINUS
programme aims to help learners to be able to understand and
use the language at word level and finally at phrase level in a
non-text. In short, vocabulary learning is emphasized here in
LINUS syllabus as it is believed that it will help to build up
the English language proficiency as a whole in the end.
However, to complement the usage of this textbook, the
LINUS teachers’ initiatives are very important. Here,
teachers are encouraged to implement creative teaching
approaches that blend in the wuse of information
communication technology (ICT) as learning assistance for
LA children [15].

A. Struggle in Learning and Teaching Process

Poor learning ability somehow hampers the learning
process of school children in gaining knowledge. This is
especially obvious among the low achiever students or also
known as LINUS students at various education level.
According to Malik [14], this category of children
unfortunately neither can be put under the special education
class nor can be categorized as having learning disabilities.
Teacher however needs to provide proper attention and
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assistance to them as these children are unable to acquire
understanding in most of the subjects, especially language
and mathematics in normal class sessions. The learning
characteristics of LA children can obviously be identified in
the learning session in class as they possess low ability to
grasp fundamental knowledge [11], perform poorly in
standardized examination [12] and lack of motivation during
learning process [17]. A similar problem can be seen in recent
researches based on the observations that have been made
when the children have test in year one, two and three [15],
[12], [18]. According to Ahmad & Abdul Mutalib [15], some
of them cannot even read the questions and write the answer
properly, which lead them unable to complete the test.

Even though the ministry has implemented the LINUS 2.0,
its operation has faced some problems so far [19]. Previous
researches [15] indicated that most of the teacher agreed that
they have limited resources as they are being provided with
LINUS workbook only by the MoE. The workbook consists
of several volumes which contain graphical images that relate
to everyday vocabularies with different methods of learning
concept [2]. In order to enrich the learning materials, teachers
have to take their own initiative and creativity to make their
lessons interesting such as by creating flash cards,
presentation slides, and extra exercises to help the learners
grasp the meaning of words first before being able to use it
[2]. According to the teachers, the scenario however becomes
worse as these LINUS students often lose focus and are easily
distracted during the learning process when the teacher uses
common learning tools such as books, exercise sheets, flash
cards and whiteboard [12]. Therefore, based on the previous
studies, the teachers highlighted that they require teaching
and learning assistance specifically designed and created for
LINUS students’ exercises in which they pointed out that
computer based learning is essential to make English
language a fun learning experience [2], [15], [3].

This is supported by Adam & Tatnall [20] whom
emphasized that learning assistance is important to provide
the Low Achiever (LA) students with an attractive and
attentive learning environment. Currently, most of the
learning tools are provided by the MoE and they are more of
traditional learning materials. It is up to the teachers’ effort to
fully utilize the materials using their own creativity and
initiative [1], [2]. According to Eunice Ong Luyee et al. [21],
the main and traditional teaching being practiced currently is
actually the Varna Samooha Approach which is structured,
participatory and child - centered teaching - learning
methodology. However, solely depending on these learning
materials alone is not enough as these children will easily
lose their attention and, have low intention and motivation to
proceed with learning process [3]. Therefore, there is a need
to utilize the elements of technology in order to motivate and
facilitate these LINUS learners in learning English language.

Unfortunately, technology-based learning is rarely
implemented in learning there is no specific application or
courseware created for the remedial class and the available
courseware from textbook is not appropriate for their needs
[15]. This can be observed from studies conducted by Ahmad
& Abdul Mutalib [15] in five different schools in Malaysia
who found that most of these children were not exposed to
the courseware in the market as it is not available at school
and not suitable with LA children's level. Even though
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Ministry of Education has introduced Frog VLE application,
it needs “web-based e-learning skill which is lacking in most
LINUS students, even if they are IT literate children” [15].
Initial studies into the effectiveness of the literacy
intervention program for English literacy also found that “the
English teachers, unlike their Bahasa Melayu and Math
counterparts, have to double up their effort as remedial
teachers as well” [19]. Additionally, they are in dire need of
the right remedial content and they also ask for assistance in
preparing the teaching aids and content [2], [15]. According
to Bokhari et al. [2], these problems should thus be addressed
immediately by the Ministry of Education to ensure the
success of the literacy intervention programme. Therefore,
this study aimed to provide the LINUS students with a
learning assistance using technological advancement in
education. Here, a platform called UNITY was used to
develop a simulation-based concept learning system on the
vocabularies used in the LINUS textbook. UNITY is a
cross-platform game engine that allowed Augmented Reality
materials to be created for 10S and Android systems.
Following this, the effectiveness of mobile simulation-based
instructional models (AR) on the vocabulary development of
LINUS learners will be further discussed in this article.

This study is based on the cognitive theory of multimedia
learning (CTML) which consists of three underlying
assumptions [22]: 1) humans have different compartment for
processing visual/pictorial information and verbal/auditory
information; 2) the compartment has a very limited capacity;
3) learning is an active process that requires coordinated
cognitive processes. According to Mayer [23], CTML posits
that for learning process to succeed, humans must select
relevant words from text or narration and relevant images,
establish both the words and images into coherent verbal and
pictorial ~ representations, and incorporate  both
representations with new knowledge. This can be represented

in Fig. 1 below;

Fig. 1. Cognitive theory of multimedia learning.

uu :1:
Source: Swerdloff [28].

THEORETICAL FRAMEWORK

Fig. 1 above shows that words can be processed in two
ways. One, the spoken words or sound can be verbal stimulus
for the ears, meanwhile, the pictures or written words are
processed through the sensory memory (i.e. eyes) as visual
stimulus. These two stimuli are then processed by the brain in
working memory which later can be part of the prior
knowledge. This process can be the framework of how
multimedia applications can be utilized in the learning of
language. Here, Mayer [23] emphasized that a multimedia
instructional message is a communication containing words
and pictures which can be delivered using
book-based-communication (i.e. printed words and static
graphics) and the computer-based communication enhanced
through animation or video clips for textbook chapters. In
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this study, Ministry of Education (MoE) has prepared a
printed LINUS textbook that emphasizes on the acquisition
of daily vocabularies such as daily actions to describe daily
activities. This study tried to enhance the textbook by
developing MAR modules or learning materials to foster a
more interactive learning and eventually promote
understanding among LINUS learners. Mayer [23] claims
that CTML is parallel with the principles of cognitive science,
generate hypotheses that can be tested, is in line with the
empirical research, and the most important aspect is its
relevance to educational needs for improving the design of
multimedia instructional messages.

I1l. MATERIALS AND METHODS

A. Purpose

In general, the purpose of this study was to examine the
effectiveness of using simulation-based instructional design
that is Mobile Augmented Reality on vocabulary learning in
English language among students in LINUS program. In
order to achieve these objectives, this experimental study
aimed to find if there are any specific significance differences
in terms of vocabulary development between the pre and post
test of LINUS group after AR treatment with the following
hypothesis;

Ho: There is no difference in vocabulary knowledge
amongst LINUS class students after AR programme
implementation.

B. Design of the Study

This study used pre-experimental method with one group
pre-test and post-test design. The comparison between
pre-test and post-test depend on the success of the treatment.
The design can be described as O1-X-O2 where O1
represents the Pre-test, X is the treatment and O2 is the
Post-test.

C. Participants

Two groups of Year 2 students aged 8 years old from
LINUS mainstream were involved in this study following the
permission given by the Ministry of Education. These groups
consisted of 45 students and both groups were from two
primary schools in Selangor rural areas. Each group consisted
of 23 and 22 students respectively. They were studied and
involved in the MAR programme for 6 months.

D. Stages in Data Collection

revrswon———b‘ Analyze -
A

revision

A4

[Implement |« » Evaluation |«

4

e S—

—
Development |«————revision

Fig. 2. ADDIE Model phases.

revision

In this study, ADDIE Instructional Design (ID) method
was used as a framework to design and develop MAR
learning materials for students in LINUS program. There
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were five phases involved in the model to make sure that the
process of before, during, and after using the MAR
applications had achieved the objectives. These five phases
are analysis (A), design (D), development (D),
implementation (1) and evaluation (E) which can be depicted
as in Fig. 2;

Based on these five phases, the process of this study is
arranged into five main stages namely literature exploration
(Analysis phase), developing the MAR learning materials
(Design phase), pilot study (Development phase) and actual
study (Implementation phase) and assessing the MAR
learning materials  (Evaluation phase). For actual
(Implementation phase), the procedures of collecting data are
chronologically as follows;

1) Pre-test and post-test

The researcher gave the students pre-test to know their
achievement in English vocabulary. The vocabulary test was
conducted using British Picture VVocabulary Scale I11. After
the treatment, the students were given the same vocabulary
test.

2) Treatment

The researcher conducted a lesson for 6 months with the
students by using vocabulary materials embedded with
augmented reality (Fig. 3). There were two apps created for
the purposes of the study namely finding the suitable
vocabularies that represented the objects and the next one
was exploring a room which was filled with the objects that
they had learnt.

Fig. 3. Augmented Reality materials created for the lesson.

E. Instruments

1) British Picture Vocabulary Scale 111 (BPVS I1I)

BPVS Il is a one-to-one test produced by GL Education
Group that assesses a child’s receptive vocabulary level. In
this test, the researchers said a word for each question, and
the students responded by selecting a picture from four
options that best illustrates the word’s meaning. There are 12
levels in the test which can indicate the age level of
achievement. According to GL Education Group (GLE
Education Group Website, 2018), for this test, no reading is
required and thus, BPVS3 can be used to evaluate language
development in non-readers and especially pupils with
expressive language impairments. The assessment can be
carried out for students with mild autism, other
communication difficulties and English as an Additional
Language (EAL) students because no spoken response is
required.
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2) Software platforms

In order to enrich the LINUS textbook, the researcher
enhanced it by developing Mobile AR in learning. To enliven
the textbook, the researcher created references based on
vocabularies in the LINUS syllabus to physical AR fiducial
markers. These handheld fiducial markers had 3D objects
augmented on top of them and learners could actually
physically manipulate them. According to this physical,
manipulation was almost the same as interaction with any
other physical object as it allowed the learners to rotate and
tilt accordingly to the marker position. In this study, UNITY
platform was a site that was fully utilized as it allowed the
researchers to create and manage visual images. In addition,
UNITY also allowed the researchers to connect digital
content such as video images (using video platform) and
animation (animation platform) in books and classroom wall.

F. Analysis Procedures

Paired sample T-test was used to determine whether any
difference between the two time points (i.e. LINUS students’
vocabulary performance before and after a 6-month learning
using Augmented Reality) is statistically significant. 45
students’ performance in vocabulary test was measured using
British Picture Vocabulary Scales before and after they
underwent a new form of language learning method to
improve vocabulary knowledge that is Augmented Reality.
After Paired sample T-test was run, a qualitative analysis was
conducted by analyzing the words written by the learners at
the end of the program. After 6-months, the learners were
then asked to spell the words that they learnt throughout the
6-months period. This was a spelling test to identify the
learners’ accuracy in writing the words that they learnt
through the visual and sensory stimulus via AR apps. In total,
there were 15 images that the learners had to identify and
write the words that described the images. These 15 images
were taken from BPVS book and all the images were
consistent with Ministry of Education curriculum.

IV. FINDINGS

A. Age Equivalent

Based on the British Picture Vocabulary Scale (BPVS) IIl,
the age equivalent norms were able to be reported. The age
equivalent indicates the age at which a given raw is an
average accomplishment for the group on whom the test was
standardised. In the standardization sample, 38 out 45
students did not have a valid age equivalent to 8: 84% had a
raw score that corresponded to an age below those used in the
sample and 16% had a raw score that corresponded to an age
equivalent those used in the sample as shown in Table |
below;

TABLE I: AGE EQUIVALENT BASED ON THE RAW SCORES

Age Equivalent Number of students
4 9
5 9
6 11
7 10
8 6

Based on Table | above, it can be seen that majority of
Year 2 equivalent age were below the standardised age that
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was 8 years old. 9 students’ raw scores were reported to be
equivalent to the age of 4 years old and another 9 students’
performance was equivalent to 5 years old. 11 students’ raw
scores corresponded to the age of 6 years old and 10 students’
performance corresponded to age equivalent of 7. Only 6
students however managed to score equivalent to actual age
standardisation of 8. Despite the unparalleled age equivalent
based on the performance scores, the students still showed
slight improvement in terms of vocabulary level after the
implementation of the augmented reality in learning of
English language.

B. Vocabulary Performance

In order to analyse the differences between the pre and
post-test, a paired sample t-test was run. Before running the
test, the assumption of normality and outliers were tested on
the differences between the paired values. Based on the
inspection of the boxplot as presented in Fig. 4 below, there
were no outliers in the data as assessed by inspection of a
boxplot greater than 1.5 box-lengths from the edge of the box
below;

difference

Fig. 4. Boxplot of mean differences between pre and post test.

Next, to run the normality test, Shapiro-Wilk was used as
this research had a small sample size that was less than 50
participants. The result of the Shapiro-Wilk test can be
presented as in Table 11 below;

TABLE Il: TESTS OF NORMALITY

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
difference .081 45 .200" 975 45 526

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Based on the table above, it can be concluded that the
differences between the pre-test vocabulary scores and the
post-test vocabulary scores were normally distributed, as
assessed by Shapiro-Wilk’s test (p=.526). Roughly,
descriptive statistics from the output indicated that students
performed better when Augmented Reality was implemented
in the learning and teaching process (64.36 + 22.918) as
opposed to before the Augmented Reality was used (50.84 +
20.914). This can be portrayed as in Table 111 below;

TABLE Il1: PAIRED SAMPLES STATISTICS

Mean N Std. Deviation ~ Std. Error Mean
Pair 1 Post test score 64.36 45 22918 3.416
Pretest repeat 50.84 45  20.914 3.118

In order to determine the magnitude of the mean difference

between the pre and post-test, a paired sample test was
referred to, including the standard deviation, standard error of
the mean and 95% confidence intervals as represented in
Table IV below;

TABLE IV: PAIRED SAMPLES TEST

Paired Differences
95%
- u% Confidence =
S | = | Interval of the o=
8| < : to|df s
s ] Difference q
8| & - <
c (<5
] = - = o
S | 3| &3] 3
Post test score 4 13.511 5.833 | .870 | 11.759 | 15.264 | 15.537 | 44 | .000
Pretest repeat

As p<.0005 in the table above, it can be concluded that
there is a statistically significant mean difference between the
means of the two scores groups (i.e. pre and post-test). All in
all, it can be reported that the students’ performance in
vocabulary elicited a statistically significant increase when
Augmented Reality was implemented in learning process
compared to the initial stage that was before the
implementation of Augmented Reality, t (44) = 15.537, p
<.0005.

Statistically, results showed that the learners improved in
terms of vocabulary performance after the implementation of
the program. Nevertheless, when it came to spelling the
words on paper, the learners still depicted spelling errors in
which the spelling mimicked the sound or pronunciation of
the words that the learners actually hear. For instance, ‘book’
was spelt as ‘buk’ and the rest of the examples can be seen
Table V below;

TABLE V: LIST OF SPELLING WORDS

No. Words the students hear in the Words written by the
program and read from the BPVS book students on paper
1 Cat Kat
2 Fish Pis
3 Climb Kelimb
4 Jump Jam
5 Train Terain
6 Comb kom

The list of words above show that the students were able to
identify orally what are the images (i.e. objects or actions)
that they saw in the book. Then they were later asked to spell
the word that described the images. Spelling errors persist
however, but in comparison to earlier stage in which they
couldn’t even read or write, the students now are able to write
the words to represent the images. This scenario represents
the cognitive processes of the LINUS learners and we can see
part of CTML theory succeed in this program. This is because
the learners’ verbal stimulus (i.e. what their ears hear) are
able to help the learners to produce knowledge (written
words). Even though the teachers showed the words (visual
stimulus) along with the sound to explain the images
throughout the 6-months program, the learners somehow
processed the sound more than the visual words. This finding
indicates the learners are able to identify images by
pronouncing the words. However, in terms of written words,
the learners produced more of ‘pronunciation spelling’ that is
spelling words based on how they are pronounced (in this
study, based on what they heard in the program). This calls
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for a change in the teaching and learning approach for low
achievers and learners with learning difficulties. This might
indicate that learners may not able to process printed words
as fast as the normal learners, but with sound and visual, it
assists the learners’ cognitive process as what CTML
suggested. But with more and long duration of learning time,
this group of learners may be able to process through both of
visual and sensory stimulus successfully.

V. DISCUSSION

Much of the existing research on augmented reality have
been conducted in Sciences field and already demonstrated
the intervention’s positive influence in helping the students to
understand sciences concepts. The results of this study have
also showed some of those findings but it has gone beyond by
showing it is possible to create a better learning environment
for struggling learners in learning language. This study has
demonstrated  significant  improvement  after  the
implementation of Augmented Reality in the learning
materials. This somehow shed a light that augmented reality
was able to help these remedial students or better know as
LINUS to learn or perhaps grasp a basic concept of English
language words. The results is consistent with the existing
literature by demonstrating the use of AR in the classroom
has positive implications for students’ understanding even
though they are from different field. However, in comparison
to previous studies [7], [24], [25], this study made a
difference by examining the effect of augmented reality on
language learning targeted at low-achiever learners that is
LINUS learners. It also tries to describe the words spelt by
the learners in writing rather than measuring their
performance quantitatively only. Words identified from the
learners’ writings indicate that the learners spelt the words
based on the character’s speech (what they hear) rather than
the correct spelling. This has caused a lot of misspelling but
the misspelled words actually represented the images
correctly. This potrays that spoken form of English is
perceived differently from the written form for these LINUS
learners or more specifically low achievers. It should be
noted that these learners were unable to read and write before
the program had started and at the end of the 6-months
program, the learners finally were able to produce not just
correct spoken words but also write them on paper despite the
misspelling that they had. This gives the impression that the
visual and sensory stimulus created via MAR apps are able to
stimulate their cognitive process by creating their prior
knowledge. The knowledge that they gained via what they
hear and see finally helped the learners to ‘visualize’ the
written words though not that accurately spelt. Here, the prior
knowledge from the sensory stimulus nevertheless impact
further of their performance. This provides platform and idea
to the educators on what to emphasize when creating and
developing the 21st century and smart interactive classroom
for this group of learners.

With the aims of empowering 21st century learning and
smart interactive classroom as encouraged by Prime Minister,
Tun Dr Mahathir Mohammad [26], the results of this study
could promote the use of augmented reality. As Ismail and
Aziz [27] have noted that equal access to robust learning
experiences and suitable environment are essential for
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successful learning regardless of the students’ academic level.
In this study, augmented reality usage in understanding
spatial vocabulary has helped the LINUS students to grasp
not just the meaning, but the concept of how to pronounce the
words. The students were able to describe the pictures using
the words that they have learnt after the implementation of
the augmented reality application even though spelling errors
persist. Thus, it is imperative to conduct similar studies with
various ages in both rural and urban areas to get a larger
samples and context of impact. If augmented reality can be
used with other groups and longer duration, it can be an
important step in helping the struggling learners to cope with
acquiring and learning English language.

V1. CONCLUSION

In this study, Mobile AR learning materials were built to
connect the LINUS learners’ understanding to the real worlds.
It is hoped that by incorportating MAR learning materials in
the teaching and learning of LINUS students, the concepts or
vocabularies that seem so abstract to LINUS students become
more visible and visualized. This will be of great benefit to
LINUS learners in terms of promoting their understanding
towards the concepts and engage in their learning better. In
this study, MAR learning materials are developed with the
possibility of turning abstract vocabularies to concrete and,
how these vocabularies can actually been applied or used in
the real world. Preliminary findings showed that MAR apps
maybe suitable to be used to help struggling ESL learners to
understand vocabulary in context. However, in order to go
beyond understanding the text, MAR app may need to be
more advanced by providing 3D images that allow the
learners to manipulate the objects. By engaging and
manipulating, it will enhance learners’ understanding better.
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