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ABSTRACT

Research on special education has showed that the use of digital technology for the special need children can help to
simplify their educational process. Intellectual disability (ID) is a kind of developmental disorder. 1D children need some
kind of scaffolding during their learning process. Hence, as part of our ongoing research to design and develop an
AR-based educational technology (ET) tool for ID children, we have conducted 3 studies. This paper describes our findings
from these studies. Initially we have conducted a pilot study to investigate how Augmented Reality (AR) based educational
application would help the mild and moderate 1D children in learning English alphabets. Then we have conducted a survey
to know the concern of special teachers about technology tools for ID children. In the third study, we have visited some of
the special schools in Kerala to know more about the issues pertaining to the ID children. The results of these 3 studies
warrant the need to design and develop some kind of AR/VR application for educating ID children.
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1. INTRODUCTION

Typically, education is the primary process to gain knowledge, skills and moral values for school-going
children. Like ordinary children, Special Education Needs (SEN) children also deserve inclusion into the
education system. Studies in the field of special education show that the learning difficulties of the children
with disabilities are tough to recognize in the initial stage. They may show extreme impatience, deficiency in
thinking capacity, lack of concentration on studies etc. at various stages. Initially we need to find their
academic, social and behavioral problems and take appropriate measures to design suitable didactic settings
(Bakken et al, 2017). There are many hurdles in providing didactic settings for the special need children, such
as designing and developing interventions to facilitate their learning process, dedicated teachers to scaffold,
developing the habit of using technology etc. (Jadan-Guerrero and Guerrero, 2015). Investigations in the
education arena showed that the deficiency of time and resources led to the shortage of technology tools usages
in schools (Schoepp, 2005). However, the use of digital technology for the special need children can help to
simplify their educational process.

In our study we have focused only on the children with intellectual disability (ID). ID is a developmental
problem. It consists of genetic and atmospheric factors (Daily, 2000). It is described by an 1Q test. If the I1Q
test value is under 70, it is confirmed as intellectual disability. If the value is in the range from 51 to 70, then
it is considered as mild ID and from 35 to 50 is recognized as moderate ID ("Mental Retardation", 2020). Mild
group of children are poor in their educational activities whereas children with moderate ID require more
specific attention even in their social life. Since the academic talent of ID children is limited, they need some
kind of scaffolding during their learning process.
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From the literature, it is learned that the learning process of the ID children is very challenging and they
require more supportive and attractive learning materials. In this circumstance, it is found that there is a lot of
scope for the innovative technology tools. So the recognition of various procedures and informative
applications is important for the innovative development in the education system for SEN children (Edyburn,
2013). Educators are more responsible for integrating technologies into such informative applications
(Baglama et al, 2017). Researchers assured that, using technological applications for the students with special
needs is more influential in their educational progresses (Michaels and McDermott, 2003) (Schlosser and
Wendt, 2008). A study on Information and Communication Technology (ICT) in special education has
mentioned that ICT has the potential to balance and bring SEN children to the mainstream (Istenic Starcic and
Bagon, 2014). Integration of ICT as an innovative mechanism in the classroom can improve the teaching
learning practice (Sangra and Gonzalez-Sanmamed, 2010) and also the student’s responsiveness in class
(Hennessy et al, 2005). However, there are lot of obstacles in integrating ICT, such as teacher training, different
viewpoints associated with the assessment process and organization of the resources, time limitations of the
instructors etc. (Copley and Ziviani, 2004). Even though, the situation will be changed by the optimistic
educational improvements associated with the incorporation of technology-based tools for the students with
diverse population (Connor et al, 2010). And also the effective usages of ICT tools will inspire the special need
children in the classroom atmosphere (Williams, 2006). One such technology is Augmented Reality (AR). It
is a developing technology that may support students to acquire information through the collaboration of
computer-generated entities in the actual atmosphere. AR has the capacity to engage and inspire students in
the controlled, school environment. It permits students to realize the physical objects, which means that it
complements realism than entirely changing it (Agarwal and Thakur, 2014).

AR provides the life-like experience for the students by the 3D hallucination of various things, which helps
them to visualise things. Using AR as the instructional method, a teacher can demonstrate 3D/4D interpretation
of entities to students, different from the conventional method in the classroom (Saidin et al, 2015). AR has
the ability to support students to accomplish subject awareness and endure that knowledge uninterruptedly by
the communication with a smartphone. AR in portable devices proposes a countless potential in the teaching
learning process (Hwang et al, 2016). So in this paper we describe our studies conducted to understand the
necessity of technology based tools for the cognitive development of ID children.

2. METHODOLOGY

We have conducted three studies to understand the need of technology tools for improving the social and
academic activities of the Intellectually Disabled (ID) children. First one was a pilot study to investigate how
Augmented Reality (AR) based educational application would help the mild and moderate ID children in
learning English alphabets. The second was a survey to know the concern of special teachers about technology
tools for the ID children. The third study was conducted to know more about the issues pertaining to the ID
children. For this we have visited some of the special schools in Kerala and interacted with the teachers and
parents. The following sections describe these studies, our observations and findings.

2.1 A Pilot Study Using AR-Based Educational Application

As mentioned earlier, in order to achieve the required learning outcome, the ID children need some kind of
cognitive support. So we have conducted a pilot study to investigate how Augmented Reality (AR) based
educational application would help the mild and moderate ID children in learning English alphabets (Savitha
and Renumol, 2019). A comparative study was conducted to check the impact of the application. Eight 1D
children were participated in this study. They were divided into two groups. Children with hyperactivity were
grouped as the experimental group, and they had more backing from AR-based tool via smartphone, whereas
the control group learners have learned in the traditional mode. After assessing the parameters such as the
learning outcome, response to the learning material, learning time and the memory capacity, it has been
observed that the students from the experimental group showed progress in all the parameters than those in the
control group. So we got an insight that the AR-based application has a hopeful influence on ID children. With
the usage of this innovative technology, the resource teachers and parents could develop their children’s
responsiveness and curiosity to the class session compared to the traditional way of coaching. By using the AR
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tool, the resource teacher could prove that the topics incorporated with the smartphone could influence the
children’s concern in the learning activities. After this pilot study, we can say that AR has enough potential to
be integrated in to the education system of the students with ID. Hence the upcoming expansions of the AR
technology can be incorporated into the special education.

2.2 A Survey Based Analysis

Listening to the end users is important in software development to collect the requirements. Since our aim is
to design and develop an AR-based tool for the ID children, we wanted to hear the concerns of the special
teachers about technology use in the classroom. We consider teachers as our clients because we can understand
the concerns and collect the requirements about technological tools for the ID children only through the
interaction with the teachers. So we have conducted a survey among a set of special teachers from Kerala. The
aim of the survey was to know the concern of those teachers about technology tools for 1D children.

The instrument for the survey was based on the Stages of Concern Questionnaire (SoCQ) and it was
designed by referring the paper “Measuring the stages of concern about an innovation: A manual for use of the
stages of concern questionnaire” (Hall et al, 1977). It is a manual for the use of the SoC Questionnaire. The
questionnaire included 35 items related to technology and 6 items related to demographic information. The
questionnaire is available for reference in Appendix.

Each question was represented in a 7 point Likert scale (0-6 points) as shown below:

Unconcerned (0), Informational (1), Personal (2), Management(3),Consequence(4), Collaboration(5) and
Refocusing(6).

Hundred and four resource teachers from different schools have participated in this survey. They were
educationally trained teachers (B.Ed. and M.Ed. in Special Education) for handling special need children. Their
responses indicated that, they are interested to learn more about technological tools to teach ID children. They
expressed that they need an alternative method of teaching as well as teaching materials apart from which they
are currently using.

2.3 Visit to Special School

Apart from these studies, we have also visited some of the special schools in Kerala to know more about the
issues pertaining to ID children. Visits were mainly concerned about interacting with the teachers and parents
to know the daily activities of ID children. From these visits we came to know that, children with ID have
complicated problems in their daily life. In some schools, we have noticed that there are anecdotal evidences
of positive impact on ID children while using technological tools for training. Teachers from one of the schools
we have visited informed that, by using a Virtual Reality (VR) application one of the ID children improved his
gross motor skill. Through the daily usage of that particular application he was able to climb stairs, which was
an impossible task for that child. He was not able to take a step without the help of somebody. With the help
of that VR application he could walk independently. From the interaction, we have observed that the teachers
and the parents are more enthusiastic about AR/VR applications and generally, the possibility of integrating
technological tools for the disabled children.

3. CONCLUSION

This study focuses on the necessities and advantages of ET tools for the special need children, specifically for
the ID children. ID children need some kind of scaffolding during their learning process. They need some kind
of cognitive support to achieve the learning outcome. Researchers in the field of special education stated that
the learning process of ID children is very challenging and they require more cooperative and attractive learning
materials. In this condition, using AR as an educational tool may make much more improved results in their
motor skills and also in their cognitive abilities. So we have conducted 3 studies to know about the relevance
and concerns of integrating ET tools in special education. Our observations from these studies indicated the
relevance of ET tools for developing the cognitive skills of the ID children. From the observed results, we
have reached a conclusion that, development of AR based educational applications for the ID children has
potential to explore further.
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APPENDIX
0 1 2 3 4 5 6 7
Irrelevant Not true of me now Somewhat true of me now Very true of me now

1. I am concerned about students’ attitudes toward the 3 4 5 6 7
technology.

2. I now know of some other approaches that might work 3 4 5 6 7
better.

3. I am more concerned about another technology. 3 4 5 6 7

4, I am concerned about not having enough time to organize 3 4 5 6 7
myself each day.

5. I would like to help other faculty in their use of the 3 4 5 6 7
technology.

6. I have a very limited knowledge of the technology 3 4 5 6 7

7. I would like to know the effect of reorganization on my 3 4 5 6 7
professional status.

8. I am concerned about conflict between my interests and my 3 4 5 6 7
responsibilities.

9. I am concerned about revising my use of the technology. 3 4 5 6 7

10. 1 would like to develop working relationships with both our 3 4 5 6 7
faculty and outside faculty using this technology.

11.  Iam concerned about how the technology affects students. 3 4 5 6 7

12. 1 am not concerned about the technology at this time. 3 4 5 6 7

13.  I'would like to know who will make the decisions in the new 3 4 5 6 7
system.

14. | would like to discuss the possibility of using the 3 4 5 6 7
technology.

15. | would like to know what resources are available if we 3 4 5 6 7
decide to adopt the technology.

16. 1 am concerned about my inability to manage all that the 3 4 5 6 7
technology requires.

17. 1 would like to know how my teaching or administration is 3 4 5 6 7
supposed to change.
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what we have now.

18. I would like to familiarize other departments or persons 01 2 3 4 5 6 7
with the progress of this new approach.

19. I am concerned about evaluating my impact on students. o1 2 3 4 5 6 7

20. I would like to revise the technology’s approach. o1 2 3 4 5 6 7

21. 1 am preoccupied with things other than the technology. 01 2 3 4 5 6 7

22. 1 would like to modify our use of the technology 01 2 3 4 5 6 7
based on the experiences of our students.

23. | spend little time thinking about the technology. 01 2 3 4 5 6 7

24. | would like to excite my students about their part in o1 2 3 4 5 6 7
this approach.

25. | am concerned about time spent working with 01 2 3 4 5 6 7
nonacademic problems related to the technology.

26. 1 would like to know what the use of the technology o1 2 3 4 5 6 7
will require in the immediate future.

27. 1 would like to coordinate my efforts with others to 01 2 3 4 5 6 7
maximize the technology’s effects.

28. 1 would like to have more information ontimeandenergy (0 1 2 3 4 5 6 7
commitments required by the technology.

29. | would like to know what other faculty are doing in this 01 2 3 4 5 6 7
area.

30.  Currently, other priorities prevent me from focusing my 01 2 3 4 5 6 7
attention on the technology.

31. I would like to determine how to supplement, enhance, or 01 2 3 4 5 6 7
replace the technology.

32. 1 would like to use feedback from students to change the o1 2 3 4 5 6 7
program.

33. I would like to know how my role will change when | am o1 2 3 4 5 6 7
using the technology.

34. Coordination of tasks and people is taking too muchofmy (0 1 2 3 4 5 6 7
time.

35. | would like to know how the technology is better than o1 2 3 4 5 6 7
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Please complete the following:

1. How long have you been involved with the technology, not counting this year?

Never _ lyear 2years 3years 4years 5ormore
2. Inyour use of the technology, do you consider yourself to be a:

non-user novice intermediate oldhand pastuser
3. Have you received formal training regarding the technology (workshops, courses)?

Yes ~ No__
4. Are you currently using any technology tools?

Yes No

If yes, please specify the names of the tools:

5. If you have any suggestions about technology usage towards special
children, please describe briefly:
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