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Abstract: Various research studies showed the praiseful impact 

of technology tools in the education process of the special kids. 
The intention of this comparative study was to explore how 
Augmented Reality (AR) based educational application would 
support mild and moderate Intellectually Disabled (ID) children 
of age 5-10. Eight ID students from a Block Resource Center in 
Kerala, India were participated in this study. They were divided 
into two groups. Children with hyperactivity were selected as 
experimental group, and they had extra support from AR-based 
tool via smartphone. The control group students were trained by 
using conventional method. After measuring the parameters such 
as learning outcome, response to the learning material, learning 
time and memory capacity, the data has been analyzed. From the 
analysis results, it noticed that the participants from the experi-
mental group exhibited improvements in all the parameters than 
those in the control group. In addition to the experiment, a survey 
was conducted among their parents and the resource teachers to 
know their feedback about the effectiveness of the application. 
The observed parameters and the survey results indicate that the 
implementation of AR-based educational applications in early 
childhood special education system is worth to explore further. 

Keywords : augmented reality, early childhood special educa-
tion, intellectual disability, special educational need. 

I. INTRODUCTION 

Education is a process to opening a door to acquire 
knowledge, skills and values for children, which will enable 
them to live better. Like usual children, special children also 
deserve free and proper education. But teaching special ed-
ucational need (SEN) children is a challenging task for 
teachers. Various research studies have shown positive im-
pact of technology tools in the education process of the chil-
dren with special needs. However, literature says that it is 
necessary to consider various educational and instructional 
issues when introducing Augmented Reality (AR) based tools 
in the teaching-learning process [4]. Another study says that 
AR can provide instructional supports for the disabled stu-
dents, where they have used AR as a navigation tool in autistic 
children [8].  

Basically it is difficult to identify the specific learning 
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problems in children with disabilities. Extreme restlessness 
and lack of ability to concentrate are some of the issues found 
in those children. Finding their learning problems in the el-
ementary school itself may help the children to improve their 
academic and social performance [2]. There are many obsta-
cles in providing educational environments for SEN children,  

which include delays in providing services, lack of spe-
cialised teachers, lack of knowledge to use technology etc. 
[11]. Providing appropriate training to the teachers through 
professional development programmes may make learning 
process of SEN children at par with normal children [17].  
Integration of ICT in early childhood education has an es-
sential role to help children to learn [10].  

Individualised Education Program (IEP) for each special 
children supports the education services for every special 
child in public school.  Moreover, special education system is 
implemented for caring special children separately.  Quality 
of such systems depend on how the teacher organises the class 
with the available resources and enhances interaction and 
participation of the students [3]-[19].  These days many 
techniques and strategies are getting introduced for special 
children to achieve their academic goals. However, to find the 
best strategies for designing appropriate educational program 
for the special need children is still under research [13]. The 
intention of this work was to examine how Augmented Reality 
(AR) based educational application would support mild and 
moderate Intellectually Disabled (ID) children of age 5-10. 

II.  LEARNING DISABILITY IN INTELLECTUALLY 

DISABLED STUDENTS  

Intellectual Disability is a developmental disability. Its 
causes include inherited and atmospherical factors [7]. It is 
defined by an IQ test with the value below 70. ID children 
exhibit slowness in learning and talking, behavioural prob-
lems, social interaction issues, hyperactivity, problems to 
adjust in the changing situations etc. If the IQ test score is in 
the range of 50 to 70, it is called mild intellectual disability. If 
it is from 35 to 50, it is known as moderate intellectual disa-
bility [20]. Mild categories of children perform less in their 
academic activities and it requires careful analysis to separate 
mild ID children from the children with learning disability. 
Moderate ID is shown within the early ages of the children. 
People with moderate ID need more individual care in their 
public life. Since their academic abilities are limited, they can 
learn from simple interactive things and take part in simple 
activities. 
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III. AUGMENTED REALITY AS AN 

INSTRUCTIONAL EQUIPMENT 

AR is an innovative technology that will enable learners to 
learn the world of knowledge through the interaction of es-
sential objects in the real environment. Most of the studies 
state that children achieved a lot in the learning environment 
by using AR [1].   

AR has the ability to attract and persuade students in the 
restricted school atmosphere. It enables the students to see the 
real objects, which means that it supplements reality than 
completely replacing it [6]. Using AR in the education field, 
the teacher can show 3D/4D view of the object to the students 
as an alternative of using traditional method in the classroom 
[16]. Teachers can show the objects to the students in various 
perspectives. The 3D/4D view of the objects can easily be 
recognised and memorised by the students than the 2D pic-
tures in the conventional teaching method [14]. AR is a 
powerful learning tool that can help students to attain subject 
knowledge and sustain that knowledge continuously by the 
interaction with the smartphone [12]. AR based mobile ap-
plications propose a great future for learning and training 
[9]-[18]. Functionality, working, and application of AR can 
create uniqueness in the education system for the disabled 
children. Literature says that, mobile AR technology can 
boost the learning outcome of the students [3]. It gives a 
realistic experience for the students by the 3D view of the 
objects they want to visualise [16]. 

IV. METHODOLOGY AND PARTICIPANTS  

Depending on the type of learning disability, each child has 
different educational requirements. Before starting the ex-
periment, it is observed that teaching and learning process of 
the ID children is very difficult and they need more interactive 
and interested learning material. Therefore special consider-
ation is needed for AR in the early stage development as well 
as for the children with disability [5]-[16]. In this situation, it 
is found that there is lot of scope in the emerging technology 
AR. Our study aims to analyze the improvements in ID stu-
dents when they use an existing AR educational application 
for learning animal names in English. In this experiment, our 
focus was to improve their perception through AR than the 
traditional approach of training. The intention of this ex-
periment was to check whether AR as a teaching tool would 
give improvements in parameters such as learning out-come, 
attention, memory retention, understanding of the material 
and reducing learning time. Characteristics of this research 
were empirical and quantitative [15]. It was conducted by 
observing and measuring the above mentioned parameters 
from the students during the experiment under the observation 
of resource teachers. After the experiment, a questionnaire 
was supplied to fill among the resource teachers and parents 
to be aware the effectiveness and the necessity of using 
technology as a teaching tool.  

Eight mild-moderate ID students were participated in this 
study. There were six boys and two girls of age 5 to 10. They 
were from Block Resource Center, Chelannur, Calicut dis-
trict, Kerala, India. The Programme Officer of the center has 
assigned a resource teacher to assist in the experiment. They 
provided all the support for us from the starting day to the last 

day of the experiment. The topic to learn was animal names in 
English. The participants were not much aware of letters and 
animal names in English. For this study, we classified the 
students into two groups.  The experimental group was 
formed by four children with hyperactivity, because they had 
more attention deficiency problem than the other children. 
These students were allowed to interact with the AR educa-
tional application via smartphone and flash cards. Remaining 
four students were grouped as the control group, and they 
were allowed to learn by conventional method. Each student 
has followed an individualised training method and allotted 
50 minutes for their training. During the training, the param-
eters such as identification, attention, learning time and re-
sponse to the learning material were observed and measured. 
The experimenter was supported by the resource teacher to 
measure the values of each parameter.  After the training the 
set of parameters were analysed for each group.  

 Before the learning begins, the students in each group 
asked to identify the English alphabets A to E by showing 
letters on a paper, and gave a value for it. Then the training 
started for each group separately. The control group students 
learned animal names starting from A to E, such as A for Ant, 
B for Bear etc. in conventional method. For the experimental 
group, an existing AR educational application was used to 
teach animal name for the alphabets from A to E. The appli-
cation includes its own flashcards for each alphabet. Each 
flashcard was scanned by the smartphone camera in which the 
AR application was installed. Hence the students could view 
the 3D image of the animal with their sound, name spells, and 
behaviour of that animal. They could rotate that 4D image and 
vary the size by their choice. They could see the effects as the 
original animal was in front of them.  It was really interactive 
and the students felt that the animal was a real one. After this 
training, they were free for 30 minutes.  Then they attended an 
assessment process individually. It was to check how much 
improvement each has in the identification of alphabets and 
memory recalling capacity of the student to remember animal 
name for the corresponding alphabet. The parameters were 
measured by showing each alphabet. In addition to the ex-
periment, a survey was coordinated among the resource 
teachers and the parents of the participants. The survey 
questionnaire included ten questions, about the demonstrated 
application and its scope. The objective of the survey was to 
know the effectiveness, necessity and interest in the ICT 
based educational tool for the special children in their school 
life as well as in the home.  

V. RESULTS AND DISCUSSIONS  

This study includes several observation steps to reach the 
final result and conclusion. Statistical procedures were used 
for the processing of the values. The percentage value of 
parameters were analysed between and after the training for 
both the groups and it is represented as bar charts in Fig. 1 and 
Fig. 2 respectively. Each bar specifies its own percentage 
value. Blue bar denotes control group students and red bar 
denotes experimental group. In the observed outcome, a 
remarkable variation was no-
ticed in the students from the 
experimental group.  
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Prior to the training, the children were really restless and 
they had no interest in the learning process. Between the 
training, the experimental group students showed their hap-
piness, involvement and interest in the AR application. Ap-
plication in the smartphone had really impressed them. Their 
expression when they see the 4D view of the image was 
awesome.  

The application could enhance the student’s perception 

ability when they try to visualise and interact with the 4D view 
of the animals.  

 
Fig. 1.The parameters evaluated between the   

training for   each group 

 
Fig. 2.The parameters evaluated after the training for each 

group 
In addition to the experiment, a survey was conducted among 
the parents and the resource teachers. There were ten ques-
tions in the survey, to indicate their level of agreement with 
the usage of technology. The overall survey result indicated 
that the resource teachers and the parents support the usage of 
technology tool for their children. They were so happy to see 
the children’s expression when using AR application. The 
experiment reveals that the real world experience through AR 
application has great scope to improve the academic activities 
of ID children. These tools provide the flexibility that the 
parents can also help the children to use this technology tool 
in their home. 
 
 
 
 

VI. CONCLUSION 

The intention of this work was to know the influence of AR 
technology in the education system of ID children. With the 
use of this emerging technology, the resource teachers and 
parents could improve their children’s attention and interest to 
the class session compared to the conventional method of 
teaching. By using AR educational application, the resource 
teacher could demonstrate the topic better with a smartphone 
and could improve the children’s interest in the learning ac-
tivities. The observed results show that using technology in 
everyday life of special children can improve their academic 
and behavioral characteristics. The resource teachers also 
suggested that the application can help them to transfer the 
knowledge easily. The parents were so happy to see their 
children’s happiness, interaction and interest when using AR 

tool. From the experiment and survey results, we conclude 
that there is lot of scope in integration of AR technology in 
special education especially for the students with intellectual 
disability. 
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