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Abstract— Screen readers enable people with visual impairment
(VD) to have equal access to written information both on
computers and smartphones. This paper presents an overview of
screen readers that allow users with VI read the text materials and
describe images on the computer screen by using a special
software program to synthesize as speech. We study three aspects
of the screen readers in terms of their accessibility. First, we invest
on developing websites, apps, and software programs by following
web content accessibility guidelines to ensure accessibility. We
than conduct research on compatibility of the websites, apps, and
software programs with screen readers. Last, we inform about
descriptions of the images by creating alternative texts.
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I. INTRODUCTION

According to the Individuals with Disabilities Education Act
(IDEA) of 2004, assistive technology is defined as “any item,
piece of equipment, or product system, whether acquired
commercially off the shelf, modified, or customized, that is used
to increase, maintain, or improve functional capabilities of
individuals with disabilities”. Over the past decade, advances in
technology have provided new opportunities for people with VI
to be independent at work, school, and home [13]. These
advances have enabled users with VI to access written
information as easily as their sighted peers [6].

Assistive Technology tools, such as screen readers, allow
individuals with VI to follow the written text by reading written
text on a computer screen aloud through a speech synthesizer
[9]. For individuals with VI, screen readers are the most popular
form of gaining access from mainstream devices like computers
and cell phones. The use of such screen readers promotes the
social interaction of people with VI, because of portability and
inconspicuousness. For example, mobile phones and computers
with screen readers can be used to scan text to enable people
with VI to send email, read news, use navigation, and search
websites [14]. Furthermore, screen readers also provide
opportunities to develop specific interest areas for users with VI,
such as reading, creating music scores, and learning foreign
language(s). However, there are some software barriers that
impact the usability of screen readers. The aim of this paper is
to discuss advantages and barriers of using screen readers and
suggest methods for improving accessibility of the content

including testing compatibility, developing contents, and
creating alternative texts for descriptions of images for
individuals with V1.

II. USE OF SCREEN READERS BY INDIVIDUALS WITH VISUAL
IMPAIRMENTS

People with VI use different screen readers based on
platforms they need to work. Screen reader users input
information into the computer by using QWERTY keyboard
instead of using mouse. Keyboard shortcuts, which are used to
navigate on the computer screen, work with most software, e.g.,
word processing programs, the web browsers, and electronic
mail [12] on different operating systems such as Linux,
Windows, and MacOS X, iOS, Android, and more. Some
commonly used screen readers include Job Access with Speech
(JAWS), NonVisual Desktop Access (NVDA), Window Eyes,
VoiceOver and Talkback[12]. Among these ones, JAWS has
been the most broadly used screen reader around the world as
there exist many programs adapted for the use of it.
Furthermore, JAWS supports for all popular Braille displays.
Window Eyes is another screen reader available for Microsoft
Windows operating system. Although sales of Window Eyes
have ended, it is still one of the commonly used screen readers.
NVDA is an open source and free screen reader for Windows,
unlike the other tools. VoiceOver is a screen reader built into
Apple computer operating systems. VoiceOver supports
refreshable braille displays. Talkback is a screen reader on
Android, which can also be used with Braille displays.

ITII. BARRIERS OF USING SCREEN READERS

There exist many challenges for the people with VI. For
example, some platforms are not accessible to users with VI or
existing softwares are incompatible with screen readers. Thus,
not having complete access to the web and application content,
with screen readers, excludes individuals with VI from obtaining
the information presented in the digital media. For example,
screen readers may not able to read the information on the
screen, if the content is created with Flash. Therefore,
developers must be aware of regarding to Flash content and
accessibility when they design websites, applications, and
software programs. Also, the lack of identification of
inaccessible images has negative impact on accessing
information by screen readers. Individuals with VI are unable to
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access the computer screen to interpret visual information such
as pictures, drawings, and maps [5]. Since screen readers cannot
translate a visual symbol or picture into auditory information
automatically, it is difficult for individuals with VI to access
content through icons like sighted people do [16]. For example,
when a digital text is saved in PDF format with an image file, it
is not possible for screen readers to read the text in the file.

IV. IMPROVING ACCESSIBILITY FOR INDIVIDUALS WITH VISUAL
IMPAIRMENTS

Individuals can gain access only if websites, applications,
and software programs are compatible with screen readers.
Therefore, it is significant to consider accessibility for users
with VI when creating websites, applications, and software
programs. If developers follow web content accessibility
guidelines while creating websites and applications, the content
of those websites and applications will be available for
accessibility for all. There are several sources for web content
accessibility guidelines, such as WebAIM, W3C, and
AudioEye for developers. Similarly, to create accessible apps
for screen reader users, there are many websites to guide for
developers while creating new apps such as Developers,
AppleVis and AbilityNet 20.

In addition, it is also beneficial for developers to have some
first-hand experience with a screen reader. For example, AJAX
(Asynchronous JavaScript and XML) is a great way of
improving a web application to achieve a high level of user
interactivity. Google Maps and Google Documents are highly
common examples of AJAX applications. Hence, it would be
useful to test the new web standards based AJAX widget in
order to determine whether the information that is available
visually is also available to the screen reader users [10].

When ensuring accessibility software programs, Microsoft
Active Accessibility (MSAA) is an efficient tool that allows
developers to support a wide variety of applications and it
supplies a standard and consistent mechanism for compatibility
between software programs and assistive technologies. There
are many programs available for developers to use when testing
MSAA such as Object Inspector (Inspect32), Accessible Event
Watcher (Event32), Accessible Explorer (AccExplore),
accProbe, aDesigner, and others [11].

Moreover, another approach to improve access to visual
information is that each image must be described with
alternative text (alt text) in web pages or digital documents with
a verbal description about the content and function of the
image. This allows users of screen readers to understand
information about the image.

V. DISCUSSIONS

It is essential that software developers continue to work on
making software as accessible as they can for a wide range of

people. It should be considered that testing the accessibility of
websites and software programs will be necessary to provide
the actual accessibility to the digital media for individuals with
VI as well. Developers need to consider the screen reader
experience when they create websites and digital texts.
Developing technologies that eliminate the barriers to
accessibility is vital to turn disadvantages to advantages for all
individuals in their quest for access equal to information.
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