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Abstract: The purpose of this study is to observe the familiarity of the AR application especially its
implementation in a learning environment, and to determine the effectiveness of AR application in the
classroom. The use of Augmented Reality (AR) in the classroom has the potential to enhance the traditional
learning method. This study uses AR technology to implement an AR-learning environment for preschool
children. Although previous studies have indicated that the AR technology enhances learning effectiveness,
some other issues may cause negative effects. Therefore, this study is carried out to measure preschool
children’s motivational level and engagement after implementing this technology in the classroom. Results
suggest that the AR technology is effective in maintaining a high level of motivation and engagement among
preschool children.
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I.

Introduction

The Augmented Reality (AR) is a technology that allows computer-generated virtual imagery
information to be overlaid onto a live direct or indirect real-world environment in real time (Azuma 1997; Feng
et al. 2008). It blurs the line between virtual and real time environment by enhancing what we see, hear, feel and
smell. According to Ronald Azuma (1997) in his Survey of Augmented Reality paper found that it combines the
real and the virtual, it’s interactive in real-time and that it must register in 3D. Augmented really also adds
graphics, sound, animation to the natural world as it exists. It also changes the way we view the world. The goal
of augmented reality itself is to add information to a real object.
How does AR improves performance in teaching and learning?
Augmented reality is one way to bring experiential and location-based learning for students by
supplementing existing worlds rather that creating new ones. Nevertheless, the use of the AR application on
tablets and mobile phones may permit a rapid evolution of augmented reality technology. By combining
technology familiar to students with locations that students see as their own, augmented reality has the potential
to move learning out of the classrooms and into the spaces where students live. Encouraging informal learning
that is easily accessible may prove particularly effective in engaging students, extending learning to spaces that
might help them form connections with content, the locations that provide the context for it, and the peers that
they share it with.
Modern classrooms are frequently enhanced through the addition of new technologies such as multitouch technologies. By using augmented reality technology in teaching and learning, users will actively involve
in an experience. Therefore, they will retain and remember most of the information that is presented to them.
Several research has shown that learning does occur in virtual environments and one of the earliest work in this
area of applying AR to an educational context is the “Classroom of the Future”, which conceptualizes how it
could be possible to enhance interaction between instructor and student by employing AR technologies.
According to H. Lee and Lee (2008), if educational fields and AR technologies are brought together,
learners can experience and learn while having fun. This can maximize the educational effectiveness. They
developed a mathematical educational game. It supports that this educational game increases the enjoyment of
the learner and the educational effect, but the reliability requires improvement.
Kirner and Zorzal (2005), developed an English letter spelling game. This game is designed in a way
that the players have to pick up the right cards to spell the correct word in the game. If their spelling is correct,
then a virtual object of the English letter card will appear on the monitor. By learning in such an attractive
situation, it supports that this game allows players to interact more actively and fortify their ability of solving
problems. Therefore, this technology could increase their performance in learning English vocabulary.
Augmented reality systems can improve performance when the training is conducted on real object
(Boud et al. 1999). It supports that the implementation of this interesting material to the learning system can
improve children’s performance in teaching and learning. However, according to Shelton (2002) AR has not
been much adopted into academic setting due to financial support and lack of awareness of needs for AR in
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academic setting.
Augmented reality and preschool children
These days, augmented reality is popping up in all sorts of places. This research is aimed at children in
preschool to help them engage with the content and learn faster. It’s a very smart concept because children learn
by imagination. They learn by experience and by doing. They are more independent than toddlers (Howes and
Rubenstein 1985). But, fear is often developed during the preschool years. This fear includes the new
environment that they need to get use to in kindergarten. The separation from parents and other important
people might affect the children.
An example of application that is used in preschool classroom is the Augmented Reality Children
Storybook (ARCS) by Parhizkar et al. (2011). ARCS is targeted at young learners aged from 4 to 12. This
application is developed in a fun and engaging way in order to give them more motivation to learn. However,
according to Parhizkar et al. (2011), every child has different learning skills and level. Therefore the application
should be produced in various stories and element.

II.

Problem Statement

With the advancement in technology today, children find that learning in traditional ways are dull and
boring since there are so many entertainment alternatives out there which are more interesting then learning
(Parhizkar et al. 2011). Not only that, preschool children have difficulties attending classes. They feel that
preschools are boring and there is less entertainment in preschool compared to their homes. Having said that,
preschools have also come out with some ideas to get these children to participate in activities, storytelling, and
dramas (Jones and Reynolds 1992). Teachers too feel that children learn faster if they can interact with the
object or even play a role in a story or situation presented to them. They are also trying to come out with other
innovative ideas which will attract the children’s attention or interest in order to make their learning sessions
more interesting, fruitful and full of fun in order to encourage the learning process.
According to the Department of Statistics in Malaysia, in 2007, Malaysia had a total of 8.86 million
children at the age group between 0-14 years old. A total of 15,195 children has difficulty learning to read and
write. This is because children who do not read at a young age tend to have difficulty to develop their vital
language skills. Therefore, it is very important to create an engaging environment to encourage them to learn.
Children are naturally curious and playful. They learn when they explore and play, manipulate a wide range of
real objects and get to see the results of their actions immediately (Berk, 2010).
According to Vygotski and Cole (1978), the way children learn is by internalizing the activities, habits,
vocabulary and ideas of the members of the community in which they grow up. In other words, children learn
best through primarily a social activity and participant in the social life of the school. Researchers also believe
that the earlier a child start receiving education, the faster the child can absorb more knowledge.

III.

Purpose Of The Study

The focus of this research was to evaluate the effectiveness of using AR technology in a pre-service
classroom. According to Pengcheng et al. (2011), AR technology is an effective tool that integrates the real
learning world with the virtual world created by computer software.
This research aims at studying the effectiveness of using augmented reality technology in early
childhood education. Besides that, by using learning resources that is partly virtual and factual could increase
the participation of the children in learning. They become more relaxed and the learning process becomes more
engaging and interesting. Augmented Reality technology in a particular classroom helps children to be more
engaged with the content and they tend to learn more rapidly.

IV.

Research Question

1. How do preschool children react to the use of augmented reality technology for the first time in classroom?
2. What role does augmented reality play in the process of learning among preschool children?
3. How are the experiences of preschool children when using augmented reality?
4. How does augmented reality increase the motivation and engagement of learning?

V.

Theoretical Framework

5.1 Learning Theories
Technologies could be helpful in classroom settings by encouraging inquiry, helping communication,
constructing teaching products and assisting student’s self-expression (Bruce and Levin 2001). AR technology
also could help teachers in building socially constructed student-centered learning. Past researchers have
emphasized that technologies should be used in classroom settings (Solvie and Kloek 2007). In this research, the
constructivism learning theory is used as a guide.
www.iosrjournals.org
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5.2 Constructivism Learning Theory
According to Wertsch (1997), social constructivism not only acknowledges the uniqueness and
complexity of the learner, but actually encourages, utilizes and rewards the integral part of the learning process.
This research shows the effectiveness of AR technology by using constructivist learning which is self-directed,
creative and innovative. It is in line with the purpose of this study to create a more relaxed, creative and
innovative environment for teaching and learning to create new knowledge. By providing an innovative and
engaging environment for learning, the preschool children could gain confidence and motivation by
experiencing the task.
In this research, the researchers use the AR technology to construct meanings and enhance preschool
childrens’ understanding, as they respond and give positive feedback. Research has shown that the learning
does occur in a virtual environment (Harrington 2006). The 3D animal that pops up on the flashcards in real
time environment, allows the children to experience the learning process in 3D.
5.3 Vygotsky’s Social Cultural Theory
According to Vygotsky (1978), children, especially preschoolers, often speak to themselves as they are
trying to understand something. This self-talk helps them to work things out in their own minds. In this research,
the preschool children often repeat the name of the particular animal when they experience learning in 3D.
Vygotsky (1978) believes that this “private speech” lessens with age until it becomes non-existent.
Vygotsky believed that learning begins at birth and continues throughout all of life. One of the most
important ways that advancements in development are achieved is through what Vygotsky called "the zone of
proximal development (ZPD). Vygotsky’s (1987) “zone of proximal development”, states that learners are
challenged within close proximity to, slightly above their current level of development. In this research, the
preschoolers gain confidence and motivation by experiencing the tasks. Teachers and other educators who wish
to utilize the benefits of ZPD often employ scaffolding in classroom. Figure 1, shows the scaffolding process of
AR technology in a preschool classroom.
Figure 1 - Scaffolding AR technology in a preschool classroom

The technology tools that were used in this research is the AR technology. The role of AR technology
in this research is to support the preschooler’s development by providing structure to get them to the next level.
As the preschooler’s ability in storing the information increases, they are able to master the concept
independently. This technology helps the preschool children to communicate and scaffold the content while
engaging them with information. AR application in this research provides a direction in order to help the child
focus on the learning and help them remember and store those information in their memory.

VI.

Findings

Results from the qualitative data analyses for the four research questions are presented according to the
following themes: (1) children’s’ reaction when using AR for the first time, (2) the role of AR in the process of
learning, (3) children’s experiences using AR, (4) motivation and engagement of learning when using AR. As
described above, the followings are the findings of this study:
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6.1 Preschool children’s reactions to the use of AR
Preschool children’s reaction to the use of AR was essentially measured by observation and video
recordings’ analysis. Based on the observation, the result shows that the use of AR in preschool education
supported that it can be a key component in the learning environment of the future. This technology showed that
it has the potential to support teaching and learning with the groups of young children in the classroom. Through
observation, it’s shows that this method of teaching is so much different than the traditional way of teaching.
Kids responded to gadgets, in this case the Apple IPad which has become a fascination among people nowadays.
They seemed excited about this whole idea of learning using the gadgets rather than normal
blackboards. They reacted to the projected image of a particular 3D animal that pops up when they hold the
flashcard in their hand. Generally they were very excited as soon as the 3D objects pop-up on the IPad screen. A
boy jumped and screamed at one of his friends.
“Wow, I see something on the card. This is cool. I want to try all of the cards”
Alif, 6-year old preschooler
Alif was so excited when he was first introduced to the AR application. Based on the observation,
when the researcher entered the classroom, Alif prefers to sit alone and doesn’t want to join with other children.
But as soon as the researcher introduced the application of learning animals using AR technology, he became
excited and curious about the lesson.
A few children didn’t believe that the 3D objects can pop-up on the screen. Some of them even
question whether we are doing magic. They really enjoy it. It can be seen through their facial expressions. They
were so happy. They look the flashcards and tried it themselves and they were amazed that the 3D objects can
pop-up on screen. And they also respond well when they tap any of the animals and are able to listen to the
name of that particular animal. This process helped them to remember it in their long-term memory.
The preschoolers tended to show interest and they become more sociable in learning and in acquiring
new knowledge. The observation had made the children to mingle and take part in the learning process. They
are definitely more interested and willing to participate during the research. Most importantly, the children’s
overall reaction to the AR application was very positive. When the researcher ended the lesson, a 6-year old
preschool child, Anis said:
“Can we do it once more? Miss, can we use this in class? I want to learn using this. Miss, please come again
tomorrow. ”
The children were so sad and depressed when the researcher ended the lesson. They were hoping that
the researcher will continue the lesson. The feedback from the children shows that this technology could
motivate children to learn.
6.2 The role of AR technology in the process of learning among preschool children
The role of AR in this case is without doubt is to capture their attention. Feeding them with information
will not prepare them for the future but also to teach them on how to visualize and use media to nurture
children’s natural curiosity and inspire them to explore the world around them. At the point when they were first
introduced to the AR flashcards, the children gave their full attentiveness. This shows that AR has managed to
capture their attention. This is because most of them think that academic subjects are abstract and have nothing
to do with the world around them. But based on this research, it shows that the use of flashcards could enhance
active learning and this is definitely a total divergence to traditional teaching method.
Learning tends to be more effective, efficient, and dynamic if it’s conducted in a more educative
environment where technology is easily accessible for the children. Whether at classroom or at home, teachers
and parents should act as a team in making sure that there are no disturbances, for example loud noises, when
they are being taught. Basically this is a two way of communication which helped to develop the children’s
understanding and to enhance their memory. Access to the right kind of information lead to forming of a
foundation that provides the students the tools they needed to be able to learn faster and more efficiently. In
short providing a better understanding could enhance learning experiences. Figure 2 shows the preschool
children interacting with the AR application.
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Figure 2 - Preschool children interacting with the AR application

6.3 Preschool children’s experiences using AR technology
AR helps to build a learning experience for the child that takes place across platforms, all with the goal
of accelerating learning. There were truly engaged with the virtual 3D animals. This was based on the interview
that took place at the end of the session.
When Siti, a 6-year old preschooler and an IPad user, was asked about her experience using AR
technology in classroom, all she said was:
“The class was nice. I see animals on the cards. I love to learn this way. I have IPad at home but I only
play games with the IPad……I play the Angry Bird game and car racing games. I like to learn this way because
there is animal on the card when I bring the cards near to the camera. Yes, easy to learn this way. I had fun
today. I want to use this in class. “
Based on the interview, Siti prefers to learn using AR technology in classroom rather than the
traditional way. According to her, the animals that appears on the flashcards looks real and she was so excited
learning by using this technology. When asked about the alphabets at the end of the class, she responded well
and gave excellent feedback. This shows that most children able to remember and retain the information and the
subjects that were taught using the AR application. It enables them to acquire new knowledge rather than
wasting their time playing games all day long.
Based on another interview with Adi, who is also an iPad user said that he only plays games on the
IPad and he did mention that he doesn’t know that the IPad can be used for learning purposes.
“My dad has IPad. I only play games on the IPad…I have so many games. Racing games, Angry Bird game,
Talking Tom. I don’t know we can use IPad to learn ABC. I love to learn this way. Can I learn this at home?”
Based on another interview with a 6 year-old preschooler, he did mention that animation will be better.
By adding animation of 3D animal, this could increase the level of excitement among the preschool children.
Figure 3, shows preschool children responding to gadgets.
Figure 3 - Preschool children responding to gadgets

“The cards are nice. When I bring the cards to the camera, there is animal. But the animals are not
moving…I want the animals to move”
Naim, 6-year old preschooler
www.iosrjournals.org
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6.4 Motivation and engagement of learning when using AR
Motivation was essentially measured by participant observation, video recording and unstructured
interviewing by asking open-ended questions to the children. As a baseline, the researcher studied the children’s
interactions while using the augmented reality application and the researcher observed that most of the children
were active. While one of the child was called to test the application, the others were excited and came near to
view the 3D animal that appeared on the flashcard. This shows that the augmented reality technology
encourages and gives motivation to the children to learn.
Based on the observation, children are found to be motivated to learn. When the researcher first
demonstrated the application, the children were so interested and they move forward to see how the application
works. Their positive attitude towards the AR flashcard application shows that they want to learn more about it.
Besides that, motivation and engagement was also evident at the end of the session, when most of the
children chose not to return to their class, but rather remain at the computer lab to play with the augmented
reality flashcards. Finally, motivation levels were high because children never gave up using the application
although they respondent the wrong answer at the beginning. This shows that, even when feedback showed that
they were very wrong, nobody quit flashing the flashcards until they finished the 26 alphabets and managed to
identify all of the animals correctly. Curiosity has also been another factor contributing to motivation. They
were so curious while flashing the flashcards and suddenly the 3D animals appeared out of nowhere in Figure 4.
Figure 4 - Preschool children were curios and excited of the AR technology

VII.

Discussion

The findings and results, shows that childrens are responding well to the AR technology. This
technology enhances childrens’ motivational level, information and experiences that the children will never
forget, e.g. they keep on repeating the animal name that they saw on the flashcard until end of the session. This
may lead to an intrinsic motivation to learn. The application manage to grab their attention and interest,
therefore the engagement level increases. Students motivation “refers to a student’s willingness, need, desire and
compulsion to participate in, and be successful in, the learning process” (Bomia et al., 1997, p.1). According to
Peterson et al. (2007), when technology integration is used correctly, it can improve students’ motivation.
Curiosity was one of the positive feedbacks as well. They waited and finished all of the 26 flashcards that shows
all of the 3D animals. In terms of maintaining motivation, this was a crucial factor as well.
The development of this interactive technology is valuable in its potential to enhance the traditional
method of learning. Besides that, AR applications in education setting are attractive and exciting for student (K.
Lee 2012). The integration of the AR technology has dramatically increased the efficiency and effectiveness in
learning. By implementing this technology in preschool classroom, children become excited and engaged in the
experience. They remember and retain the most of the information that was presented to them. They also had a
lot of fun using this technology to learn in classroom.
Some of the children did mention that if there is an element of animation, the learning process will be
more engaging and exciting. This is because they get frustrated when they could only see the animal, not the
movement of that animal. Since children lose their focus of their attention frequently, it may be boring just to
see a static 3D animal appearing on the flashcard. Therefore, if animation elements are included, the outcome
would be better and more effective so that the particular 3D object will look more real. Future work should
consist of adding the animation features. This can positively influence the effectiveness of using AR technology
in classroom.
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VIII.

Recommendations

The research in this article supported the use of augmented reality in a preschool classroom. The use of
this technology was beneficial both to the educators and the preschool children. Therefore, the AR technology
should be implemented in preschools to motivate the children to learn. Besides that, this technology provides an
engaging environment for learning.
The experience of conducting research on the effectiveness of the AR technology for learning presents
positive suggestions for future research as well. After implementing this technology in a preschool classroom,
the researcher found out that if some of the features of the 3D object such as adding on animation of the
particular animal, the results may have been different. Therefore, future researcher should consider the element
of animation while developing an AR application as well as investigating other features and design issues that
could positively influence the effectiveness of this technology in early childhood education. Besides that, the
AR flashcards can also be extended to other subjects such as learning number, colors, alphabets, etc.
Additionally, further research into the disadvantages of AR technology may also be carried out in determining
the best qualities of teaching and learning in early childhood education. The detailed experience of the
researcher in this study should be considered as a guideline and prevent the pitfalls of AR as well as that which
may befall future researchers.

IX.

Conclusion

AR technology is an effective tool that integrates real learning world with virtual world created by
computer software. Preschool children can acquire much more knowledge and experience in learning by using
this technology in classroom compared to the traditional method of learning in classroom. An augmented reality
application called AR Flashcards was used to determine the effectiveness of AR technology in early childhood
education. AR Flashcards is a simple low-cost application which was designed for the iOS applications. It
allows simulation and interaction with 3D virtual animals generated on a marker. Results showed that children
are responding to gadgets and to the AR technology. They completed the scenario quite easily with interest and
enjoyment. This technology has also increased their motivational level and engagement in learning.
The results indicated that the AR technology provided a fun and engaging environment. Therefore, it’s
an effective foundation to use AR technology as an educational tool. The task for educators and researchers now
is to find an effective and a better combination of the AR technology and to make more excellent use of AR
technology in early childhood education.
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