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Abstract— Learning is a need that must be fulfilled by each
human. However, in its development, each human is facing a
difference from one to each other. Say, in real life, there are
some children with a growth different from the condition in
common. The difference in this growth is called with the
condition of children with special needs. The existence of
children with special needs requires a special treatment. A
variety of the methods are used to help children with special
needs to growth optimally. The development of computer
technology has provided a new breakthrough in helping the
children with special needs in improving their motoric ability.
One of the breakthroughs used is the development of Medical
Rehabilitation Tool by using the augmented reality technology.
This technology is able to give a new experience for its user in
that the users can directly interact with the virtual objects so as
to be able to increase the perception in understanding a form of
an object. In this research, the process of testing on the usability
of the application to 30 respondents was performed consisting of
medical rehabilitation staffs for the speech therapy and

ational therapy. The test on the usability covered the test
of Usefulness, Ease of Use, Ease of Learning and Satisfaction.
The results of the test from the usefulness aspect showed the
result of 81.06%, the aspect of Ease of Use showed the result of
79.13%, the aspect of Ease of Learning showed the result of
78.70% and the aspect of Satisfaction showed the result of
78.40%. With those results obtained, the respondents agreed
that the level of usability from the application can help children
with special needs to study.

Keywords - Usability, Augmented Reality, Learning, Computer
Technology, Therapy.

I. INTRODUCTION

Children with special need is the individual human with
characteristics different from other common individuals.
Hence, children with special need show the characteristics
which are different physically, intellectually and emotionally
compared to other children in normal condition. Such
condition has made the children with the condition of special
need require a particular treatment to optimize the ability they
have. To optimize the ability of children with special need, a
variety of stimuli such as medic rehabilitation with
physiotherapy, therapy occupation or other activities is
needed. Children with special needs are the children in the
educational process or in running the life need a particular
and different treatment compared to other ordinary children.
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A child can be called the one with special need if there is
something less or more in him or her. Commonly, the
condition child with special need covers two categories: first,
child with permanent special need caused by certain disorder
and second, child with temporary special need in which they
experience a hindrance in study and growth due the condition
and situation of environment. Down syndrome is one of types
of condition of child with special needs. It is a chromosome
disorder that is the formation of chromosome 21due to the
failure of a pair of chromosome to separate to each other
during the splitting process [1][2].

The advance of computer technology has brought certain
impacts on each aspect of human life. Any computer based
technology has been developed to help people in solving the
problems. The use of computer has a very significant impact
in solving any problems. Here, humans will have a different
perspective when solving the problem with the assistance of
computer technology. The use of computer also can improve
the critical thinking among students of senior high school. In
this research, the media of computer is used to stimulate the
way of thinking among students enabling them to ask
critically about a problem with any perspectives.

Augmented reality is one of interactive model between
human and computer by using the capability of graphic
computer technology development in this era. The use of
augmented reality technology has given a new experience that
can be felt by the application users [3] [4]. This paper
discusses about the analysis on the usability of the application
of medic rehabilitation aid to the children with special need
based upon the information and technology. The test was
done in the group of occupation therapy and speech therapy
involving the sample of 30 people.

Graphic computer is a part of computer technology related
to the manipulative process and the creation of pictorial
objects. The use of graphic computer technology includes the
game technology, image processing and animation process.
Augmented reality itself is one of technologies inside the
graphic computer. This technology combines the object
created or developed using the graphic computer in real
environment. The technology of augmented reality today has
been widely developed and implemented in any sectors such
as tourism, automotive, manufacture, health and military. In
tourism, the development of augmented reality technology is
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used in helping the tourists in obtaining information about the
tourist objects nearby the users. This technology use has made
the tourists to have a new experience when interacting with
the tourism environment [5]. Other research on this
technology is in the health sector in which a number of
models have been developed to assist the doctors or medical
practitioners in solving any health issues. Figure 1 shows the
use of augmented reality technology in health sector.

Figure 1. Augmented Reality to help the operation
process[6]

Figure 1 shows how the Augmented Reality Technology
can help the doctors or medidgfJpractitioners in doing the
operation process. The use of this technology can help the
doctors and medical practitioners in visualizing the human
organ when doing any opefdition act in order to minimize any
errors. Other research on the use of the Augmented Reality
Technology is in military used to develop the simulator
system of shooting. The use of shooting simulator with the
Augmented Reality Technology can help the related parties in
improving the effectiveness and efficiency in shooting
practice [4]. Augmented reality is one method in the process
of interaction between human affl computer by combining the
real environment and virtual environment. The use of the
Augmented Reality Technology can give an assessment from
a similar angle. The Augmented Reality Technology is a part
of Reality-Virtual Continuum. Figure 2 shows the structure in
the Reality-Virtual Continuum.

Real A A Virtual
environment reality virtuality environment
* +

Reality-virtuality continuum

Mixed reality

Figure 2. Reality - Virtuality Continuum[7]

Figure 2 shows the division of group from the real
environment, augmented reality, augmented virtuality and
Virtual environment. The real environment in this scheme
shows that the condition occurs in the real environment. This
environment is in the location similar with the environment of
application users. Augmented rcaB and augmented
virtuality are the process of combining the real world and the
virtual world. The 3-dimensional object developed in virtual
environment would be combined in the real environment.
Meanwhile, in virtual environment, it showed that between
object and environment, the interaction is in the virtual
environment. There are two models to display the object in
the application of augmented reality: by using video see
through model and optical see through. Video see through is

the way to display an object in the Augmented Reality
Technology by using a display monitor and for the interaction
with the real environment, it is by using a camera. The real
environment captured through the camera would be
forwarded to computer to be processed to be displayed on the
display monitor. Figure 3 shows the design of Video See
Through

Video cameras
o —
real
world
Video compositor

Combined video

Figure 3. Video See Through Augmented Reality[8]

In the model of Optical See Through, the interaction process
of users is done by using an optic system. Display monitor
would be directed to the optic that later on will reflect a
display from display monitor to the eyes of the user. The user
can directly interact with the real environment through the
optic lens. Figure 4 shows the design of Optical See through.
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Figure 4. Optical See Through[8]

To build an Augmented Reality-based application, an
additional library is required to be used for the object
manipulation processes. One of the libraries used in this study
is ARToolkit used for object manipulation processes which
included the process of camera tracking against markers, the
real-time marker orientation process and the interaction
process on virtual objects in the application. The work
process of the ARToolkit library consists of five stages:

e The camera or webcam will seek the location of
the marker. The detected marker will then be
translated into the binary file.

e The camera or webcam will find the marker
position and will calculate the distance with the
real camera position

e The camera or webcam will do the marker
identification process, whether the marker pattern
matches the model that has been stored in
memory

e The position and orientation of the marker will
be transformed so that object 3 can be placed
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e The rendering process of 3-D objects is
performed and will be displayed above the
marker [9].

Usability refers to the quality level of a system whether it
is simple in use or easy to learn and how to make application
users to be able to use the application as a good tool. To find
out if an application has an ideal level of reusability, then it
can be tested through the following aspects: Learnability,
Efficiency, Memorability, Errors, and Satisfaction. To
measure Usability is dependent upon the ability of users to
complete a series of tests. Some parameters for measuring
Usability include:

e  Success Rate, to measure the success level of users

[ completing all the "tasks" on an application.

e The Time a Task Requires, to measure the time
required by a user to complete a "task" on an
application.

e  Error Rate, the level of error made by the user when
[Empleting the "task" on an application.

e User's Subjective Satisfaction, the level of user
satisfaction in completing the entire "task" when
interacting on an application[10].

II. RESEARCH METHOD

The user performance test method was used in this study
to measure the usability level of the application. This method
was used to test whether the interface of the application can
be studied and used within a certain time period by the user.
There were 30 samples used in this study taken from the
speech therapist group and occupational therapist group.
Figure 6 below shows the usability evaluation process.

Content, Organization
and Rea dability
Usability | ‘ Usability

Evaluation
Ouectionui

Navigation

Result
Performance

User Intefface Desm

Figure 5. Usability Evaluation Process

To measure the perception value orEJspondent opinions, a
method with a Linkert scale was used with 5 scales: strongly
agree, agree, neutral, disagree and strongly disagree. To
obtain the interpretation value, the highest value would be
determined through the symbol of X and the lowest value
with Y. Equation 1 shows the calculation of the value of X
and Y.

X =

Higher Value Linkert Scale x Number of Responden

¥ =

Lowest Value Linkert Scale x Number of Responden
(D

The interval of each scale is shown in eq. 2.

100
Interval=——————7—F"% ..(2)

number o f Criteria

Table 1 shows the interval class and criteria used in the
determination of the results. The interval used by equation (2)
is as follows

100
Interval = ? %

=20%

Table 1. Criteria and Interval

Interval Criteria
0% —19.99% Strongly Disagree
20% — 39.99% Disagree
40% — 59.99% Neither
60% — 79.99% Agree

80% — 100% Strongly Agree

II1. DISCUSSION

The media of medic rehab tools using the Augmented
Reality Technology was implemented in a set of desktop
computer as shown in Table 2.

Table 2. Specification of Computer

Name of Part Specification
Processor Intel core i7 @2,80GHz
Random Access Memory | 4 GB

Video Graphic Adapter Intel HD Graphics 530

Web Cam Web cam Logitech C922

Display Asus LED 23 inch

The resulting display of this application is shown in
Figure 8. Virtual objects in the 3D model will be displayed
above the pre-defined markers. In this study children with
special needs with Down syndrome accompanied by a
therapist were given this application. In the application will
display 3D objects in accordance with the images in the
marker.

Figure 8. Appearance of Augmented Reality Applications
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The test on usability was conducted by giving a treatment
to respondents that is by trying an Augmented Reality-based
medical rehabilitation tool. The respondents used were
medical therapists which included speech therapists and
occupational theraffEls. The questionnaire model used in this
study was to test the level of Usefulness, Satisfaction, and
Ease of Use of content, font type, navigation, performance
and interface design. Figure 9 shows the graph of usability
testing results with 30 respondents.
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Figure 9. Graph of Usability Test
14
ERble 3 shows the results of data processing for the aspect of
usefulness, ease of use, ease of learning and satisfaction.

Table 3. Result of Respondent

Question Index %
USEFULNESS

It helps user be more effective for learning 81.80
It is useful for learning 81.00
It save time when use it 80.40
EASE OF USE

It is easy for use 76.40
It is simple to use for user with disability 79.60
It is user friendly 81.40
EASE OF LEARNING

[Rser learned to use it quickly 79.20
Easily remember how to use it 78.20
SATISFACTION

it is fun to use 78.00
I would recommend it to a friend 79.40

The results obtained for the mean value of each aspect are

presented as follows:
. ) 81.80+81.00+80.40
of Usefulness = ———————— =

1. Aspect 3

81.06%

R R 76.40+79.60+81.40
2. Aspect of Ease of Use = —— =

3
79.13%
R R . 79.20+78.20
3. Aspect of Ease of Learning = ————=78.70%
- C e e 78.00+79.40
4. Aspect of Satisfaction = ————— =T78.70%

Based on the results obtained, the usefulness aspect was
found at 81.06% meaning that the respondents strongly
agreed with the usability of the system. Respondents stated
that the application is very usetful for children with special
needs, considering its ability to help children to learn about
objects and the types of activities that can be done every day.
The aspect offfise of Use was found at 79.13% showing that
respondents agreed that this system is easy to use in the
process of medical rehabilitation. The Ease of Learning
aspect furthermore was found at 78.70% in which the
respondents agreed that this system is easy to learn for users,
especially for medical rehabilitation therapists. Finally, the
satisfaction aspect was found at 78.40% indicating that the
respondent agreed with the satisfaction of the application
built. With all results that show values above 75% for each
aspect, the system can be stated to have good reusability and
suitable with the needs of users in adding a model of medical
rehab using the help of Augmented Reality technology.

IV. CONCLUSION

Based on the results of the test on usability conducted on
30 respondents, it can be concluded that the application of
medical rehabilitation tools for children with special needs by
utilizing augmented reality technology overall can be
accepted by respondents. The test results from the usefulness
aspect showed the results of 81.06%, the Ease of Use aspect
with the results of 79.13%, the Ease of Learning aspect with
the results of 78.70% and the Satisfaction aspect with the
results of 78 40%. With these results, the respondents agreed
that the usability level of the application can help children
with special needs to study.
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