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Abstract: Problem statement: The government of Malaysia is considering serious efforts in
promoting the usage of computers among disabled people. Currently, the availability of computer
applications especially related to creative contents for disabled people in Malaysia is infancy and
very expensive. Research and expertise in the area of Assistive Technology (AT) in Malaysia is
still uncommon and not extensively utilized. Therefore research involving special communities
such as disabled people on the usage of electronic applications should be focused because records
show that their population populations are increasing. Hence, this research will be tailored for
Visually-Impaired (VI) learners. In Malaysia, visual impairment is one of the highest registered
disabilities. Approach: This study presents an ongoing project that determines whether the VI
children can accept the Assistive Courseware (AC) as one of the effective tools in their learning
process. Specification identification, AC development and testing and evaluation are three
activities involved in this study. In addition, data have been collected through qualitative
approaches. Results: The results highlight four important elements for incorporated in an AC for
VI children. Through the testing and evaluation, it was found that the VI children accept the AC
due to interesting usage of audio, graphic, text and easy navigation method. Conclusion: In a
nutshell, the positive responses prove that the AC not only exposes the VI children to the world of
technology but also educates them in terms of interpersonal skills, intrapersonal skills and
motivation. The recommended future work is to produce a much comprehensive AC which
focuses on interactivity, various multimedia elements, multiple intelligence elements and multiple
stages of exercise in granting value-added AC not only for VI children in Malaysia but also to
other world VI communities in the world.
Key words: VI children, visual impairment, Assistive Technology (AT), Assistive Courseware (AC),
user acceptance, general interaction, specification identification, multiple intelligence
INTRODUCTION
The potential of creative content industry is
certainly recognized by the government of Malaysia
through
its’
Information
Technology
and
Communication (ICT) sector to achieve high income
country status (Muhyiddin, 2010). In fact, in the 2010
budget speech, the Prime Minister of Malaysia stated

that “the creative content industry has the potential to
be further developed and contribute to economic
growth” (Mohd-Najib, 2009).
It is continue in the 2011 budget speech the
Prime Minister of Malaysia encouraging the
researchers and developers to contribute in this
sector by allocating research grants and funds to
create unique creative contents (Mohd-Najib, 2010).
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Table 1: Registered disabled people according to types of disability. 2002-2009
Year
------------------------------------------------------------------------------------------------------------------------------------Types of disability
2002
2003
2004
2005
2006
2007
2009
Visual impairment
14.738
14.154
15.364
16.211
18.258
20.039
23.378
Hearing impairment
21.981
22.728
24.712
26.470
29.522
31.715
35.368
Physical impairment
41.311
45.356
51.090
58.371
66.250
73.559
86.458
Mental*
43.042
49.340
Learning problem
57.483
66.906
76.619
85.812
100.180
Cerebral palsy
34.000
623.000
887.000
1.787
3.250
Other1.017
1.077
1.934
4.335
5.983
7.338
9.897
Total122.089
132.655
150.617
172.916
197.519
220.250
258.918
*: Mental Impairment terminated. Separated into 2 categories: Learning problem and cerebral palsy

At the same time, initiatives in assisting the disabled to
Social Welfare Department of Malaysia reported
use technologies have been growing in most countries
that approximately 258,918 people were registered as
including Malaysia. Obliviously, technology evolves
disabled in Malaysia. In June 2002, there were 14,738
very fast. Similarly, from time to time the number of
registered VI people, then the number increased to
people with disabilities keeps on increasing. They
23,378 in 2009 (Table 1). According to Nordin and Ali
should be respected as part of the resources for the
(2009), VI inclusive of students with partially sight, low
country. In making sure they are not left behind from
vision, legally blind and totally blind.
technology advancement, the researchers have to come
From the facts in Table 1, it could be deduced that
out with various types of technologies, which are
from the year 2002 until 2009, the registered VI people
referred to as Assistive Technology (AT). It is hoped
in Malaysia was increasing rapidly. Although the
that the AT is able to assist the disabled in carrying out
number is increasing very fast, still the development of
their daily life. There are many examples of AT
creative content especially in education for this kind of
people is deficient. In education, VI students are still
developed since the past few decades in the forms of
neglected compared to normal students in accessing
hardware and software (Elmetwaly, 2010; Nordin and
knowledge (Wong and Cohen, 2011). Furthermore,
Ali, 2009). Most of these technologies are for accessing
most developers and experts put very little concerns in
information and service including learning process
creating creative contents that address VI children as
(Elmetwaly, 2010; Roseli et al., 2010; Aziz et al.,
part of the users. In views of national initiatives,
2009). Druin (2009) defines AT as any device that
creating creative contents is consistently emphasized by
could assist any impairment or disabled person in
the government for national growth and it has obviously
performing a task. This definition is also agreed by
been stated in the Ninth Malaysia Plan, further the
(Druin, 2009; Elmetwaly, 2010; Judge et al., 2011) who
importance is continued in the Tenth Malaysian Plan.
defines AT as technological devices or software that are
Lack of contents for the VI learners creates a huge gap
designed to assist people with disabilities. In addition,
between them and normal students.
Americans with Disabilities Act of 1990 stated that
In response to the short of content creation for VI
employers, professional educators and industries are
learners, this study attempts to identify the possibilities
responsible to provide reasonable accommodations to
of designing AC for the VI learners. It aims at identifying
assist the disabled (Belkasmi et al., 2010). Wheelchairs,
the characteristics of AC for VI children and to develop a
hearing aids, screen readers and special educational
prototype of AC for VI children. Also, it determines
software are some examples of AT that have been
whether users accept the formulated characteristics
developed (Jabr and Omari, 2010; Druin, 2009).
through the prototype in a user testing procedure.
Unluckily, the disabled people have to spend a big
amount of money to afford for the AT because they are
MATERIALS AND METHODS
very expensive in the market. As a result the usage of
AT are still limited and usually used by the high income
In this study, a series of activities were carried
people (Aziz et al., 2009; Wong and Cohen, 2011).
out, as shown illustratively in Fig. 1. The figure
On the other hand, UNESCO acknowledges that
explains that this study involves three phases which
children with disabilities deserve to have quality
are specification identification, development of AC
education similar with the normal students. Due to this,
and testing and evaluation. In the first phase,
equipping disabled children with education and life skills
documents were studied and interviews with teachers
training can help them to achieve a brighter future in life.
of VI children were carried out. From this phase, data
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regarding to characteristics of AC for VI children
were gathered. The characteristics are important to
ensure users’ requirements are adapted in AC
especially in designing the interface (Druin, 2009;
Rotman et al., 2011). Semi-structured interview
(Fraenkel and Wallen, 2009) was done with teachers
of VI children in one of the special education
institution in Malaysia. The question of interview
regarding to characteristics of AC for VI children has
been divided into four elements which are audio,
formatting style and text, graphic and animation and
general interaction. Multimedia elements including
text, graphic and sound which inserted in AC can give
more advantages to VI children to interact with the
courseware (Rjoub et al., 2009). The characteristics
gathered from the literature study and interviews are
listed as follow:
Audio: the VI children depend 100% on audio to know
everything that happened around them (Khan, 2009).
Therefore the use of audio should be clear and concise.
In addition, the usage of sound effect could enhance
their understanding in learning process (Yi-Chun and
Pi-Ching, 2009).

elements were specified. The specifications in the
storyboard which were accomplished by hand writing
were then transformed into other more detailed
specifications in the designing activities. The images
were obtained from various sources such as self-design,
bought from commercial CD and downloaded from the
Internet. Adobe Photoshop CS3 was used to edit the
images as needed. Audio editing was done using Sound
Forge and finally the AC was developed using Adobe
Flash. In the context of this study, the AC was designed
by applying special instructional approach and provides
special elements for VI children to learn and enjoy
lesson similarly like normal children. These special
elements differentiate it from other coursewares that are
available in the market (Abdullah et al., 2009; Aziz et
al., 2009). Figure 2-6 depict four samples of AC
snapshots developed in this study labeled with unique
characteristics found in phase 1. Phase 3 of the study
involves testing procedures including user task analysis
and interview. It is to measure the levels of user
acceptance of the prototype.

Formatting style and text: Font must be standard face,
while font size must be at least 20-point and above
(Argyropoulos et al., 2009). In terms of color, VI
people have different perception of color compared to
normal people. Therefore the combination of font color
and background color must be highly contrast (Ruiter et
al., 2011). The teachers suggest that the combination of
yellow and dark green is a good pair for them (Masrom
et al., 2011).
Fig. 1: Summary of activities
Graphic and animation: the important information in
the form of graphic should be bigger (Nordin and Ali,
2009). Another characteristic is the use of graphics in
one screen should be minimized.
General interaction: the use of mouse was not practical
for VI children (Masrom et al., 2011). Keyboard is the
best device for them to interact with computer
application (Masrom et al., 2011). The instruction
provided by the AC also must be clear enough.
By utilizing the data gathered in phase 1, the
prototype of AC was developed. The development part
follows steps named as Int view methodology. There
were 10 steps in pre-development phase, while seven
steps in the development phase. During step 10, the
storyboard of the prototype was constructed. The
Fig. 2: Snapshot of Module 1(Learning through songs)
required pictures and audio as well as other media
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RESULTS

Fig. 3: Snapshot of module 2 (Spelling)

Fig. 4: Snapshot of Module 2 (Description of animals)

Testing was conducted during a class session in a
school computer laboratory that is equipped with two big
speakers, one personal computer and one LCD projector
for the instructor. The subjects of the testing were 17 VI
students from one of the special education institutions in
Malaysia. They were between 7 and 12 years old. The VI
students that involve in the test included low vision and
totally blind children. Every student was equipped with a
set of personal computer in front of them and one set of
headphone. They were set to sit next to another. The
laboratory was locked to make sure all the participants
were not disturbed by the outside environment in order to
obtain valid results. The AC was installed into each
personal computer. Qualitative data were gathered
through observation, interview and practical testing.
Results are summarized in tables.
Observation: Observation was done twice in same
settings and period. The 17 samples involved in
investigating their behavior on AC. During the
experiments first the user was briefed about the purpose
of study and mentioned about anonymity. Then the AC
was played to the user by instructor. The data as listed
in Table 2 have been gathered through observations over
the body language. Think-aloud protocol was applied, in
which the participants were encouraged to speak-aloud
all their ideas about the AC while using it to understand
their inner feelings (Buranat, 2011). Also, data from
observation were gathered through annotating their
comments and behaviors (Buranat, 2011; Yahya et al.,
2009; Abdellateif et al., 2011).
Interview: Interview was done after the observation.
Firstly the subjects were briefed the purpose of
interview. The instructor plays the AC in front of the
class. All the subjects were request to pay attention to
the AC. Subjects were interviewed based on four
elements provided by AC. Results of the interviews
were based on the four elements provided by the AC
which are audio, formatting style and text, graphic and
animation and general interaction. The results are
summary in Table 3-6.

Fig. 5: Snapshot of exercise module

Practical testing: Practical testing has been done
through Exercise Module. For this type of testing firstly
subjects also were briefed the purpose of testing.
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Table 2: Data gathered through observing subjects’ behavior
Behavior criteria Observation description
Fun
The subjects were found happy interacting with the AC through the way they sing together and utilizing the features in the AC
Laugh
The subjects were found laughing and smiling at certain parts of AC
Enjoyable
When the AC finish played to them, the subjects ask to repeat it for the second time
Enthusiastic
Everyone is found enthusiastic because AC is very new to them
Excited
The subjects were found very excited interact with the AC
Humor
The subjects were making jokes with their friends when interacting with the AC
Curiosity
The subjects were found try to operate the AC on their own even not instructed
Focus
The subjects were found pay attention to the lesson especially to the audio
Motivation
The subjects were found start motivated after the instructor introduced them the second song
Difficulties
Some parts of the AC were found difficulties especially when the attribute was animated
Confuse
There are certain parts of AC where the subjects were found confuse especially for those who are totally blind
Passive
One of the subjects was found passive all the times
Table 3: Characteristics and level of acceptance for audio
Level of acceptance
-----------------------------------Characteristic
High
Moderate
Low
Depend on the audio
√
Can hear sound clearly
√
Using background music to assist in
√
the learning process
Using sound effect to enhance
interaction with the AC
√
Table 4: Characteristics and level of acceptance for formatting style
and text
Level of acceptance
-----------------------------------Characteristic
High
Moderate
Low
Font size is large enough
√
√
Font type is easy to understand
Font face is easy to understand
√
Font colour contrast with the
background color
Animated text is acceptable
√

Exercise Module was played to them by instructor.
They were allowed to browse the Exercise Module at
their own convenience. Table 7 summarizes the results.
DISCUSSION
Generally all the data were gathered in the subjects
natural environment in which is the subjects were
sitting beside their peers. It was identical as in their
routine classes. Their peers were allowed to accompany
them, with a hypothesis that they will communicate
with their peers when interacting with the AC. This
study focuses on user acceptance of the developed
prototype. Due to this, this study treats their
communication as valuable data.

Observation: The AC contains three modules, but for
the observation testing two modules were introduced to
the subjects which are Module 1: Learning through
Table 5: Characteristics and level of acceptance for graphic and animation
songs and Module 2: Learning wild animals, domestic
Level of acceptance
animals and pets. Module 3: Exercise was not
-------------------------Characteristic
High moderate low
introduced to them at this session because it is suitable
Graphics and animations are meaningful
√
for practical testing. The subjects were demonstrated
Graphics and animations are understandable √
with the AC by the instructor in front of the class.
Size of important attributes are large enough √
Although everyone was not familiar with computer but
Foreground of attributes are contrast with the √
background color
the subjects were found enthusiastic to learn because
Graphics and animations are clearly identified √
the AC is very new to them. In the school, the VI
√
Graphic and animation is minimal in one screen
students have never been exposed to any multimedia
application including courseware. Therefore, to
Table 6: Characteristics and level of acceptance for general interaction
enhance their motivation the AC was played twice. In
Level of acceptance
the first round, Module 1: Learning through songs was
-------------------------------------------Characteristic
High
Moderate
Low
played to them and it was found that 100% of the
Full used of keyboard
√
subjects were a little bit confused but at the same time
Directions and instructions in
they were in curiosity mode. They were not able to
the AC is explicit
√
grasp the songs fully but they were trying to capture the
songs slowly and tried to adapt themselves into the
Table 7: Level of acceptance for practical testing
current situation. When the songs were played for the
Level of acceptance
----------------------------------------------------second time, 91.15% of them were motivated. It was
Testing criteria
High (%)
Moderate (%)
Low (%)
seen through their body language when they sang
Practical testing
35.3
41.2
23.5
together with the AC and clapped their hand follow the
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rhythm of the songs. Then Module 2: Learning wild
animals, domestic animals and pets was introduced to
them. Their excitement was seen through the way they
fight to be closed to the display. It was noted that
90.13% of them gave good responds. When come to the
spelling part the subjects tried to spell together with the
AC and tried to guess the name of the animals that
appeared on the screen. At the same time they stayed
focused to the speakers to hear the animal’s sound
carefully. Unfortunately the animation text created in
the AC was too fast for them. It was very hard for the
subjects to grasp the words. During the play, it was seen
that some of the subjects were also chatting to each
other when necessary, clarifying about the contents in
the show. From the observation, this study interprets
that the VI children gain not only the explicit contents
in the shows, but also more than that such as
motivation, interpersonal skills and intrapersonal skills.
This matter also gave opportunity to them to learn best
at their own pace (Aziz et al., 2011; Manoharan et al.,
2009; Savita and Nur-Athirah, 2011).
Interview: Results of the interview are discussed as
follow based on four elements as stated in the result
section.
Audio: Audio is the most important element for the VI
people (Khan, 2009; Masrom et al., 2011). Based on
the results, all of the subjects depend 100% on the
audio to recognize the graphics and texts that appear on
the screen. They could hear the sound provided by the
AC clearly. As found in the interviews, sound effects
can enhance their interaction with the AC. In contrast,
the background music should be avoided because it
disturbs the subjects’ focus because they were found
not able to differentiate the background music with
desired information.

those with low vision and color blindness (Nordin and
Ali, 2009). As found in the interviews, the subjects
could accept the contrast colors between font color and
background color designed in the AC. The level of
contrast colors between background and font is very
important for VI students to recognize the texts (Nordin
and Ali, 2009). The subjects suggest that the
combination between black and white will produce a
good contrast color compared to red and green; it is a
poor contrast color because these two colors are too
dark for them. Besides that, most of the subjects
suggested that outlining text can enhance their
understanding. Subjects also commented that the
animated text should be avoided so that they can focus
on the text. In other words, animated text will make
them more confused.
Graphics and animations: Based on the interview,
most of the characteristics for graphics and animations
provided by the AC are acceptable by the subjects and
the levels of acceptance are high. But this is not
including the last characteristic, it was noted that 100%
of the subjects agreed that AC should avoid collecting
too much information in terms of graphics and
animation on one screen. This is because VI students
will be confused, when they have to focus on many
things, especially if the graphics are animated. Size is
another important characteristic to be considered when
designing the AC for VI children. VI children will give
more attention to bigger attributes among all (Nordin
and Ali, 2009). This suggests that the most desired
attribute should be emphasized in terms of size.
General interaction: Utilizing 100% of keyboard is
the best method for VI children to interact with all types
of computer applications including AC (Masrom et al.,
2011). The use of mouse is not practical for them
(Masrom et al., 2011). In this study, after testing with
the prototype, the results show that the level of
acceptance for full use of keyboard is low. Factors that
contribute to this result are the keyboard usage that
provided by this AC itself is less efficient. There is just
one scene of AC that allows the subjects to interact
physically with AC. Another factor is based on the
interview 64.7% of the subjects are not computer
literate. Furthermore, directions and instructions
provided by the AC were not explicit for VI children.
Hence, during the testing process the subjects could not
depend on the keyboard only to do the exercises but
they needed assistance from the instructors.

Formatting style and text: There are five unique
characteristics of formatting styles and texts found in
this study and they were incorporated in the AC. The
results show that most subjects agreed that the font size
provided by the AC is large enough for them to read on
computer screen. The study found that the best font size
for VI people is 18-point and above. It is also found that
the font type and font face provided by the AC are easy
for them to understand. In addition, it was also noted
that the VI people can only accept standard font face
and the best font type for the VI students is serif font
(example: Comic Sans). Otherwise, the VI people
(except for totally blind people) will face difficulties
and are confused in reading the text. Colors also play
Practical testing: practical testing offer the subjects to
important roles in supporting the VI students especially
do the exercise provided in Module 3. The results
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