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ABSTRACT

This paper reports an ongoing study on designing a
learning content for hearing-impaired people. Since
teaching hearing-impaired people orally is too
burdening, both the teachers and students, an
alternative has to be provided. Hence, the idea of
providing contents in electronic means came into
consideration. It is useful, because the hearing-
impaired students could utilize the contents on their
own pace. Understanding their limitations, this study
attempts to gather the preferences by the hearing-
impaired people. Hence, a series of interviews were
conducted, assisted by a sign language interpreter.
Based on the findings from the interviews, the
contents were storyboarded. It was used for gathering
feedback from the users. When the most preferred
layout was determined, the content was developed,
and tested with the users. It was found that the
proposed requirements are able to make hearing-
impaired happy to learn with the material, which is
called Assistive Content for Hearing-impaired
(AC4HI) people.
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I INTRODUCTION

There are more 66 million people in the world suffer
hearing-impaired (Hong et al., 2011). For this study,
they are special people who deserve to acquire
knowledge and perform daily tasks similar to normal
people. Hence, their limitations need to be cared
wisely. Realizing that situation, this study ventures
into discovering factors those could assist hearing-
impaired people in their learning process. Part of the
initiatives  includes determining guidelines for
applications for the hearing-impaired people (Ariffin
& Faizah, 2010). The guidelines have been adapted
and incorporated into applications for the hearing-
impaired people as reported in Nurulnadwan, Zatul
Amilah, Nur Hazwani, Nurul Ulfa, Afiffin, and Mohd
Saifullizam (2011) and Zatul Amilah, Nurulnadwan,
Afiffin, and Mohd Saifullizam (2011). Later, the
guidelines were further refined for hearing-impaired
students of higher learning institutions, which shows
not big difference (Ariffin, Sharifah Nadia, &
Sobihatun, 2012).

Further, this paper extends those works, by
determining whether hearing-impaired students prefer
to learn either with courseware or video. It has to be
determined because the nature of courseware and
video are different. Conceptually, courseware could
be designed with high-level complexity, while video
just involves low level (Borsook & Higginbotham-
Wheat, 1991). In terms of interaction style, users have
to click buttons in courseware to operate and get to the
content. This is not required in video, in which the
users could watch the contents that move on their
own. When necessary, they could use the minimal
interaction mechanism to jump to certain content (Dix,
Finlay, Abowd, & Beale, 2004).

Based on the descriptions in the previous paragraphs,
this study aims to determine whether hearing-impaired
learners of higher learning institutions prefer to learn
with either courseware or video. Additionally, a
learning object is developed to demonstrate the
guidelines obtained through the works reported in
Avriffin, Sharifah Nadia, and Sobihatun (2012).

While this section establishes the background for the
work in this paper, the next section explains about the
techniques gone through in achieving the aim. It
discusses also about the determined results. Further,
the design and development of the learning object are
elaborated in the next section, before the final section
ends the paper by discussing the next actions.

I METHOD

This study carried out a field study involving the real
users and their teachers. The field study included
interviews, which was helped by a translator. The
interviews involved 17 hearing-impaired students of
Politeknik Tuanku Syed Sirajuddin (PTSS), Perlis. In
Malaysia, only PTSS and another Polytechnique in
Johor provide academic programme for hearing-
impaired students. When asked about the difference
among students between both polytechnique, their
teachers mention that they share  similar
characteristics. Their attitude and behavior are very
much influenced by their disability. In short they are
homogenous.

Further, 17 hearing-impaired students participating in
the interviews were sufficient enough to gather
meaningful data. In fact, their feedback were stagnant

Knowledge Management International Conference (KMICe) 2014, 12 — 15 August 2014, Malaysia

http://www.kmice.cms.net.my/

885



already, hence, employing more hearing-impaired
students would just incur non-productive cost, energy,
time, and focus. This is inline with the suggestion by
Mayhew (1999).

A. The Interview

The interview was aimed at deciding on the preferred
interaction style for learning application for the
hearing-impaired people. Besides, the basic
requirement for their learning contents was within the
interest.  The 17 hearing-impaired students were
interviewed openly face-to-face. Figure 1 visualizes
the interview session involving a group of hearing-
impaired respondents. It was very lively because the
hearing-impaired students were very participative. It
was because they appreciate the initiative to assist
their learning experience. The language interpreter
was doing his job very dedicatedly, entertaining to all
reactions by the hearing-impaired students. It is
followed with an interview with their teacher, which is
shown in Figure 2. It was to understand teachers’
challenges in facing the hearing-impaired students.
The outcome of the interview is discussed in the
discussion section. Then, the hearing-impaired
students were interviewed individually. In Figure 3,
the language interpreter is captured, assisting the
interview session.

Figure 1. Interviewing In A Group

It was found that the hearing-impaired students are
able to interact with computer applications. They
have good experience with computers. However,
when asked for their preference on the interaction
style, they prefer something that does not conquer
their physical actions. They addressed that they are
tired of controlling mouse in computer applications.
So, something that goes continuously without
requiring them to click the mouse continuously for
traversing the content is more preferred. This agrees
with the findings by Karat, Pinhanez, Karat, Arora,
and Vergo, (2001) and Ariffin and Nurshuhada
(2008).

Figure 2. Interviewing The Teacher

Figure 3. The Interpreter Mediated The Interview

Thus, this study decides that video is suitable for
them. Consequently, the idea of performing learning
contents in a video form was expressed to them. As a
result, they altogether agreed that video is their choice
rather than highly interactive courseware. Hence, this
study adheres to their decision.

In terms of the basic requirements, this study gathers
the details as shown in Figure 4.

Video

Text

Sign language

Synchronized text and video

Supported with their existing knowledge
Precise

ghlystructured

Media Navigation
element
Video

Text Video-based metaphor
Color Less-click, more watching
Real object

Figure 4. Basic Requirement For AC4HI.

Figure 4 explains that the instructional strategy for the
hearing-impaired people should incorporate text and
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video. The text should be minimized, so that they can
focus on the visual element, which is also
complemented with sign language. In fact, the sign
language is a must for the hearing-impaired people.
Also, the text should be synchronized with the video
and sign language. In terms of content, it has to be
highly structured. As the hearing-impaired people are
slow in grasping contents, the content must be precise,
and supported with their existing knowledge.

Meanwhile, the contents must be presented with
supports of various media elements, such as text and
video. In case real objects could be incorporated
easily, they should be incorporated together.
However, less variety of colors is more preferred by
the hearing-impaired people. Among all, green should
dominate the space because the color could harmonize
their attention and cognition. To support user task,
navigation should be designed efficiently.  For
hearing-impaired people, they prefer to click less and
watch more. Hence, the video metaphor is utilized.

" DESIGN AND DEVELOPMENT
Having decided that video is the most appropriate
learning content for the hearing-impaired people, this
study started designing the video. It was first drafted
in a storyboard (as sampled in Figure 5). The idea
was put on the storyboard, discussed with the users
(hearing-impaired students). When they agree, the
development started.

Tltle
Video Sign language
Text
\ Video navigation \

Figure 5. The Storyboard

Having decided that the layout in Figure 5 was the
most preferred by the users, the development was
started.

The shooting was done in PTSS, with help of their
teachers, technicians, and administrative staff. The
contents were on Malaysian recipe, from a course the
students take in their study programme. It was
decided so that the students and their teachers could

get some benefits out of the project.
visualizes the title part in the video.

Figure 6

KOSWER MASAKAN TIMUR
TUNAKERNA

UNTUK KATEGERI KHAS

The category of users has to be
spelled-out clearly so that the
hearing-impaired people are
attracted to utilize.

Figure 6. Title Page

Then, the introduction part is visualized in Figure 7.
The text appears word by word, synchrovized with the
sign language and audio. There must not be any
decorative element, because hearing-impaired people
grab the content through visual. So, messy
appearance with non-content elements make them feel
tired.

_PENGENALAN
Apakah itu Masakan Timur?

masokan yang menggabungkan variasi masakon
dan budaya berdasarkon dengon kepelbagaion
koum df Maloysio. Dalom cokera podat inferakdit

yang felah dihasion ini, komi memperkenalkon
sesetengoh jenis Masakan Timur yong berasaskon
ayam. daging. kan. udang. sofong. dan ketom

The notes appear
word-by-word

The notes are spelled
in sign language

Figure 7. Introduction Page

When there are video and sign language, the layout is
adapted into that in Figure 8 and Figure 9. They are
side-by-side, with text at the bottom. It has to always
be side-by-side, because it helps the hearing-impaired
people to see easily. In this form, the text must be
minimalized, to avoid them feel confused and tired.
This is because (as stated the the previous paragraph)
they rely very strongly on visual elements.
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REMPAH RATUS KERING

Buah Keras

The ingredients:
Picture and text

The ingredients are
spelled in sign
language

Figure 8. Video And Sign Language - Ingredients.

Throughout the video, the contents are precise,
straight to the point, and highly structured. The video
and the sign language are ensured synchronized. It is
very important, so that the hearing-impaired could
connect the sign language and the contents.

v DISCUSSION

From the interviews, this study discovers that dealing
with hearing-impaired people is very challenging.
According to the teachers, they have to be very
strong, cool, and passion. The hearing-impaired
people really need special attention. They grab
contents very slowly, and sometimes similar things
need to be repeated many times. This is especially
obvious in those related to reading or memorizing.

In contrast, they are quite good in doing physical
activities. Even though they are not as normal
people, but it is far better than their performance in
reading and memorizing.

BAHAN-BAHAN
AYAM MASAK MERAH

= *a

f
h.
a < >

=

% caowan sos tomato

The process: video
and text

The process are
explained in sign
language

Figure 9. Video And Sign Language — Cooking Steps.

The video developed in this study makes them very
happy. It was seen that they were communicating
among each other while viewing the video. When
they nodded, this study understood that they get the
content. When they continue watching, it explains
that they are not bored. This has been underlined by
many authors such as Preece, Rogers, and Sharp
(2007), Mayhew (1999), Schneidermen (1998),
Nielsen, Clemmensen, & Yssing (2002), and Jesse
(2000). Additionally, they communicates with their
teachers that they prefer to have the video in addition
to their books.

\ CONCLUSION

Although hearing-impaired people are slow at reading
and memorizing (than the normal people), they have
good talents at physical tasks. So, cooking interests
them, and the contents in the video developed in this
study engages their attention. Not only the contents,
but the instructional and navigation styles really take
part in engaging their cognition.

When discussed about hearing-impaired, their
characteristics are homogeneous. Hence, their
requirements are also homogeneous. So, the
requirements gathered in this paper could be used in
other works.
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