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Abstract—Nowadays, web-based technologies influence in
people’s daily life such as in education, business and others.
Therefore, many web developers are too eager to develop their web
applications with fully animation graphics and forgetting its
accessibility to its users. Their purpose is to make their web
applications look impressive. Thus, this paper would highlight on the
usability and accessibility of a voice recognition browser as a tool to
facilitate the visually impaired and blind learners in accessing virtual
learning environment. More specifically, the objectives of the study
are (i) to explore the challenges faced by the visually impaired
learners in accessing virtual learning environment (ii) to determine
the suitable guidelines for developing a voice recognition browser
that is accessible to the visually impaired. Furthermore, this study
was prepared based on an observation conducted with the Malaysian
visually impaired learners. Finally, the result of this study would
underline on the development of an accessible voice recognition
browser for the visually impaired.

Keywords—Accessibility, Usability, Virtual Learning, Visually
Impaired, VVoice Recognition.

I. INTRODUCTION

IRTUAL learning or online learning is one of the latest
technology applied in education nowadays. It evolves
with the development of virtual learning environment. Virtual
learning environment is a platform in engaging learners with
the instructors via online. Online learning environment or
virtual learning environment facilitates learners in diversity of
categories such as diversity of cultures, range of ages and
even physical condition that describes the physical
impairment. Relatively, many virtual learning environment
applications can be accessed with varieties of design. Many
developers are eager in designing and developing their
application fully with animation graphics. Their main purpose
is only to make their applications look fantastic and
impressive [1].
Some developers are not conscious of their users when
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designing and developing their applications. It is vital that the
developers aware with the users’ needs when designing and
developing web applications. This paper would like to
highlight on the topic of “Design for All”. The topic of
“Design for All” in which this paper focuses on the designing
and developing voice recognition browser that is accessible to
the persons with disabilities (PWD’s), specifically the visually
impaired.

Normally, this problem of accessing often relates to the web
applications usability and accessibility. The problem of web
usability and accessibility will be a crucial ingredient for
developers in designing and developing a browser for the
visually impaired. A voice oriented browser is one of an
assistive technology that is used by the visually impaired.
Most of the visually impaired basically depends on sound for
easy access to their surroundings. Therefore, process of
accessing virtual learning environment is a process of seeking
information through the Internet. The sound medium or audio
output helps them in accessing information. Due to this fact,
there have been many researchers that have developed
numerous voice-based browsers for the visually impaired such
as [2]-[4], as a tool for assisting in searching information
through the Internet. This type of assistive tool is an
alternative to assist them in acquiring knowledge via virtual
learning environment.

In order to fully understand the needs of usability and
accessibility for voice recognition browser facilitates the
visually impaired in searching information, the challenges
faced by the users when seeking information through the
Internet would also be discussed. Besides, this paper would
also focus on the methodology of the study that was prepared
based on an observation conducted with a group of visually
impaired users in Malaysia. Finally, this paper would also
include the results of this study that refers to the contribution
on the guidelines of developing an accessible voice
recognition browser [5].

I1.OBJECTIVES OF THE STUDY

The objective of this paper is to focus on a study of the
usability and accessibility topic for developing a voice-based
browser as an assistive tool that facilitates the visually
impaired in seeking information via Internet. More
specifically, the objectives of the study are (i) to explore the

1691



International Journal of Information, Control and Computer Sciences
ISSN: 2517-9942
Vol:4, No:11, 2010

challenges faced by the visually impaired learners in accessing
virtual learning environment (ii) to determine the suitable
guidelines in designing and developing voice-based browser
that accessible to the visually impaired with no limitation in
accessing information. This paper would also focus on the
methodology of the study that was prepared based on an
observation conducted with a group of visually impaired users
and the development of voice recognition browser.

I1l. BACKGROUND

The research regarding issues of the web accessibility
among the visually impaired had been done a few years ago.
This can be referred to the research cited by [6], shows that
other researchers such as Aaronson and Gabias in 1987,
Buning and Hnzlik in 1993, Steele, Goorich, Hennies, and
McKinley in 1989, believed that the usability and accessibility
of assistive technology is essential to help the visually
impaired seeks information. However, such issue is still new
among developers in Malaysia and still evolving. Only
recently a few campaigns that have been organized by a few
blindness organizations in Malaysia in conjunction with the
Ministry of Science, Technology and Innovations (MOSTI)
on 25 June 2009 and Ministry of Women, Family &
Community Development on 3 October 2009 were launched
with a purpose to foster awareness among Malaysian
researchers related to the information and communication
technology (ICT) accessibility for the visually impaired in
Malaysia [5]. These programmes were held with the purpose
to create awareness among the Malaysian developers on the
importance of the usability and accessibility issues when
developing applications to facilitate the needs of the society,
especially the visually impaired learners. This is to ensure all
segments of the society are not left behind in the ICT era.
Every learner needs to be given opportunities in acquiring
knowledge via virtual learning environment.

Based on statistic reported by the Social Welfare
Department of Malaysia there are 248858 registered disabled
people in Malaysia with 22856 are people with visual
impairment in year 2008 [7]. Referring to Table I, in year
2008 there are 2817 new registered cases with visual
impairment of which 1779 men and 1038 women. Since 2006
to 2008 the number of this population increased from 18258
people in 2006, 20039 people in 2007 and latest in 2008 with
22856 people. This figure shows that it is a necessity to ensure
this population also has equal opportunities to access
education like others.

In order to develop an accessible voice recognition browser
for the visually impaired learners, web accessibility technique
should be given high priority. Web accessibility is about
making the web contents become accessible and usable by all
users. It means that everybody who is either disabled or with
no physical limitation can access the web easily and
effectively without obstacles. Additionally, a definition given
by World Wide Web Consortium (W3C) stated that web
accessibility means that people with disabilities can use the

web. More specifically, web accessibility means that people
with disabilities can perceive, understand, navigate, and
interact with the web, and that they can comprehend the web
[8].
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In order to achieve the objectives of this study, an
observation on how the visually impaired access information
via Internet has been conducted with a group of visually
impaired learners at one of the blindness organizations in
Malaysia. In order to access information on the Internet, they
use the software known as screen reader that can read the
output on the computer screen. Most of the visually impaired
learners use a screen reader named JAWS (Job Access with
Speech). JAWS is an assistive tool developed by Freedom
Scientific, the largest worldwide manufacturer of assistive
technology products for those who are blind or have low
vision [9]. Although the visually impaired learners can access
information on the Internet with the assistance of a few
assistive tools such as a screen reader and screen magnifier,
still there are a few limitations.

IV. FINDINGS

Based on the observation, the learners encountered some
difficulties in accessing information on the Internet since most
of the existing web applications are not accessible. Normally,
users with visual impairment, use a computer equipped with
screen reader or screen magnifier software to acquire
information. Mostly they use JAWS as a tool to read
everything appears on the screen. This system reads with a
synthesized voice whatever text appears on the screen.
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Unfortunately, the user could not understand or grab the idea
of information effectively with less information as JAWS has
limitation to describe images. This challenge has also been
discovered by [10] in his research. According to his research,
the user cannot interpret graphics (including photographs,
drawing and image maps) unless text alternatives are
provided. The researcher suggested that these barriers can be
overcome with alternative media such as audiotapes, Braille
printouts, electronic text, tactile drawings, and aural
descriptions.

Besides, the visually impaired learners feel disappointed
when the information accessed is limited due to inaccessibility
of the webpage. [11] supported that most of the visually
impaired faced problems when accessing information from the
web is because of using programs such as generalized screen
readers and specialized voice browsers. A basic functionality
of these tools is that they serialize a web page into simple text.
This serialization often brings uninteresting parts of a web
page. This fact disappoints, upsets and disorientates users. The
researcher also mentioned that to avoid this noise of useless
information, voice browsers and screen readers should
provide additional features such as listening to the links or the
headings of a web page. These features provide a quicker
access to some parts of a web page that are difficult to reach
using the simple serialization. However, the misuse of HTML
tags sometimes disables their usability and creates additional
problems to navigating within a page.

Another example of barriers faced by the visually impaired
in accessing information is they did not know where the active
window they were looking into. This happened when there are
many windows pop up with no alert to the user. As stated by
W3C, the visually impaired became disoriented among
windows due to the content spawning new windows without
warning the user. Lastly, the user closed the window without
noticing that it is last in stack and closing the browser
instance.

Furthermore, the time taken for the visually impaired
learners access the Internet is much longer especially with the
unfamiliar webpage. If the webpage is unfamiliar, it took
much longer to familiar with structure of the page. With the
unfamiliar webpage, the user needs to pay more attention on
JAWS voice. He needs to listen carefully on what has been
read by JAWS. Therefore, the accessible webpage helps the
visually impaired navigates the web and acquires information
effectively with no hassle.

V.GUIDELINES FOR DEVELOPING THE ACCESSIBLE WEB
APPLICATION

These guidelines explain on how to make web content
accessible to people with disabilities. The guidelines were
developed by the World Wide Web Consortium (W3C) is an
international consortium where member organizations, a full
time staff, and the public work together to develop web
standards. The guidelines are intended for all web developers.
The primary goal of these guidelines is to promote
accessibility. However, following them will also make web

content more available for all users, no matter with whatever
user agent they are using. For example, desktop browser,
voice browser, mobile phone, automobile-based personal
computer or others. Besides, these guidelines will also make
the web content available with no matter of the users’
constraints on the place they may be operating under. For
example, the web content could available with noisy
surroundings, in hands-free environment or others.

Concerning the accessibility problem among the visually
impaired, the researcher would like to highlight on the
guidelines for developing the accessible web for the visually
impaired learners, which is developed by W3C. This can be
referred to one of the guidelines stated by W3C. In order to
make the web application accessible, the developer should
provide equivalent alternatives to auditory and visual content.
It means that provide content that, when presented to the user,
conveys essentially the same function or purpose as auditory
or visual content. For the voice-based browser, it should
convey the meaning of the content via voice. Thus, the
visually impaired users can understand the meaning of the
web content.

Following these guidelines will also help the users find
information on the web more quickly and effectively. These
guidelines also do not discourage the web developers from
using images, video or others, but rather explain how to make
multimedia content more accessible to a wide audience W3C.
Table Il depicts the W3C guidelines on how to develop a web
application that designed for all. Therefore, these guidelines
also can be applied to the development of voice recognition
browser that facilitates the visually impaired learners in
accessing knowledge via the Internet.

Referring to Table II, it can be concluded that a voice
browser with the accessibility elements can enhance the
accessibility among the visually impaired for seeking
information effectively. The effective voice browser must rely
on the accessibility guidelines developed by the World Wide
Web Consortium. As stated by [12], by adapting the
accessibility technology in the development of web
application can give benefits and opportunities not only for
the sighted learners, but also the visually impaired learners in
accessing information. This is due to provide equal access and
equal opportunity to people with disabilities, specifically the
visually impaired. An accessible web can also help people
with disabilities become more actively participate in society
(W3C), especially in acquiring knowledge via virtual learning
environment [8].

VI. SYSTEM DEVELOPMENT

Discussing on the capabilities of the World Wide Web
(WWW) to everyone’s daily activities especially in online
education, there is still some limitation to people with
disabilities, especially the visually impaired learners to access
information. Therefore, this research would focus on the
accessibility related to the development of a voice browser
that facilitates the visually impaired in virtual learning. The
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visually impaired learners can access the information, but it
takes more time, practice, training, knowledge and skill.

TABLE Il
GUIDELINES ON DEVELOPING THE ACCESSIBLE VOICE
RECOGNITION BROWSER

Guidelines Descriptions

Text Alternatives Provide text alternatives for any non-text con-
tent so that it can be changed into other forms
people need, such as large print, Braille, speech,

symbols or simpler language.

Time-bhased Media Provide alternatives for time-based media.

Adaptable Create content that can be presented in differ-
ent ways (for example simpler layout without

losing information or structure).

Make it easier for users to see and hear content
including separating foreground from back-
ground.

Distinguishable

Keyboard Accessible | Make all functionality available from a keyhoard.

Provide users enough time to read and use con-
tent.

Enough Time

Seizures Do not design content in a way that is known to

cause seizures.

MNavigable Provide waysto help users navigate, find content
and determine where they are.
Readable Make text content readable and understandable.

Predictable Make web pages appear and operate in predicta-

ble ways.

Input Assistance Help users avoid and correct mistakes.

Compatible Maximize compatibility with current and future

user agents, including assistive technologies.

Currently, they are able to access information on the
Internet with certain assistive tools. For example, they can
access the information with the assistance of a screen reader.
The screen reader can read aloud everything that appears on
the screen. However, some information on the WWW is not
accessible to them. This is due to some interfaces that are not
optimally formatted for the people with visual impairment.
They often spend more time struggling with interfaces that are
not fully accessible to them.

Referring to the problems faced by the visually impaired
learners in accessing the information on the Internet, this
research would ultimately facilitate the visually impaired
learners in Web access by providing a tool that fulfills their
needs. With these accessible tools, they can spend more time
on accessing the actual information than trying to understand
the interface. This system will also reveal the capability and
the usability of the accessible features. Thus, it is hopeful that
this system would contribute for future accessible browser for
the visually impaired learners in accessing information for
virtual learning.

The objective of this research is to develop a web browser
that facilitates the visually impaired learners in accessing
information through the Internet as a part of accessing to
virtual learning. This research intends to provide a tool that is
suitable for the needs of users with visual impairment. This
browser is an accessible browser that allows them to navigate
the Internet with less complexity by using a medium of speech
for alternative input and output. Additionally, this browser
will run under the Microsoft Windows operating system.

A. System Development Environment

Web browser activeX is a packaged Component Object
Model (COM). Therefore, it is possible to reuse it as a piece
of application. In addition, MGSYS VISI-VL reuse the
Internet Explorer as it is not necessary to build HTML parser
or formatter. Instead, it only needs to intercept a HTML
document and rewrite it or add extra information.

MGSYS VISI-VL is a browser that delivers voice as a
medium of communication between the visually impaired
learners and the system for accessing to the information on the
Internet. The browser system delivers voice as the input and
the output of the system. Additionally, it is a voice browser
that integrates with the accessible tools. For example, it can
reorganize information on tables to make them easier to read.
Furthermore, it supports speech synthesizers which read text
aloud. Specifically, MGSYS VISI-VL extracts, organizes, and
controls the presentation of information to the visually
impaired learners via voice as a medium of interaction.

B. System Architecture

The architecture of MGSYS VISI-VL is about a web
browser system that provides facilities to the visually impaired
to easily search information via online technology. It is a
system that equipped with the technology of speech
recognition and also the tactile of keyboard access. These two
features are based on the accessibility that related to the
visually impaired needs in a way of seeking information via
the Internet technology effectively.

Related to the speech recognition technology, MGSYS
VISI-VL receives speech from the learner as the input and
gives feedback to the learner also in a form of speech as the
output. To receive the speech input from the learner, the
learner interacts with MGSYS VISI-VL via a microphone.
MGSYS VISI-VL gives speech feedback to the learner via a
speaker. The visually impaired may also use the headphone to
interact with MGSYS VISI-VL.

The tactile keyboard access functions together with the
speech recognition process. The visually impaired would be
asked to press certain keyboard keystroke to run certain
commands. The tactile keyboard access equipped together the
speech recognition functions in order to accomplish the
accessibility features needed by the visually impaired when
accessing computer. Using keyboard keystroke is an integral
component among the visually impaired users to perform their
tasks. The visually impaired learner may speak or type a
keyword to be searched.

MGSYS VISI-VL has three modules to run the search
engine function that are Speech to Text (STT), Text to Speech
(TTS) and HTML Parsing which is related to the accessibility
features covered in MGSYS VISI-VL. The Speech to Text
(STT) Module is a module that allows the visually impaired
learner to provide speech input. The learner speaks a keyword
or phrase to the MGSYS VISI-VL. Then, this system will
recognize the phrase spoken by the learner and try to analyze
it with the STT system setup. MGSYS VISI-VL response to
every single interaction with the visually impaired learner
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through this module by converting the learner’s spoken
keyword into typed text.

The Text to Speech (TTS) Module is a module that converts
text document to spoken words. MGSYS VISI-VL reads all
content of a page that has been loaded to the learner. MGSYS
VISI-VL converts all text loaded on a page into speech. Thus,
the visually impaired learner can understand all the content on
the loaded page. The HTML Parsing Module is about to
recognize the style of HTML coding on MGSYS VISI-VL.
Its function is to match the pattern of the HTML coding on
MGSYS VISI-VL. The type of HTML parsing for MGSY'S
VISI-VL is Regular Expression. The HTML parsing on
MGSYS VISI-VL will rely on the accessibility features that
suits to the needs of the visually impaired learner. The
complete architecture of the system is illustrated in Fig. 1.

Actor (Visually Impaired User) Adtor (System)

User interacts with the e i Text to Speech
system I | (TTS)y

Speech to Text
Lt (8TT)

HTML Parsing

5

Fig. 1 Model of MGSYS VISI-VL

VIIl. CONCLUSION

This research can contribute on creating awareness of
accessibility issues in designing and developing the speech
browser as a tool for seeking information effectively. The
findings from this research support the idea on enhancing the
development of speech browser in a form that is accessible to
everybody. This can be referred to the accessibility
implications for the websites” developers. First, it is necessary
for the websites’ developer to concentrate their design comply
with the accessibility guidelines developed by W3C. Second,
the website developers must rely on the visually impaired
learners’ requirements when designing and developing the
voice browser in order to help them effectively seek
information. Finally, the speech synthesizer developed by the
developers must consider the accuracy of the synthetic
pronunciation in order to bring the correct information that is
meaningful to the visually impaired.

Accessibility issues need to be addressed by all web
developers to enhance the accessibility and usability among
the visually impaired learners to enable them in seeking
information via Internet. Adapting the accessibility technology
in web development can also give benefits and opportunities

for the sighted learners in accessing information. Those
without access or without the effective assistive technologies
can fall behind or indeed may even never get started [13].

In conclusion, based on the interviews done with the
visually impaired learners, they perceived that a computer-
based technology such as voice browser can assist the visually
impaired persons in acquiring knowledge much easier and
effectively. This is because of their dependability on sound for
recognizing their surroundings. Therefore, an accessible voice
browser is an essential technology that greatly benefits the
disabled especially the visually impaired in seeking
information. Finally, it is hopeful that all web developers are
aware on the accessibility matter when developing their web
applications in order to give equal access and opportunity to
people with disabilities, specifically the visually impaired.
This can help them to be more active in their participation in
the society.
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