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Abstract: An increasing amount of information on Web, has given faster and better
opportunity for people with visual impairment to reach the new information and to
learn, but it has also created difficulties/problems in usual way of approaching the
content. The sample includes 46 respondents, 18 females and 28 males, of all visual
impairment categories, at the age range from 18 to 63 years old, various vocational
structure. The goal of this research is to define the problems which these respondents
have in web’s accessibility by using the auditory access to information, that is screen
reader. The results are showing the following: too many advertisements, a lot of graphs
on the web pages, very often incomprehensible audio challenge, as well as different
navigation strategies for solving these problems. In conclusion, we emphasize the need
for development of technology for better accessibility to information on the Web and
improved search engines, on the principles of universal design, as well as creating better
and practical solutions in design of interface for people with visual impairment.

Keywords: web, information accessibility, visual impairment.

1. INTRODUCTION

The new concept of access to information and knowledge acquisition is based on the
development of innovative complex and Internet technologies, allowing the reception of
even more information that becomes available to users at anytime, anywhere, across the
globe. While increasing technological advancement in this field should provide easy and
simple access to information, people with disabilities often have difficult interactions
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with the computer due to accessibility problems. Namely, often even very well
organized sites can be inaccessible to people with visual impairments, because they are
difficult to use. Therefore, the World Wide Web Consortium [1] has published
guidelines known as the "Web Accessibility Initiative”, based on a large number of
automated tools that reveal compliance with these standards and enable the field of
available web design to grow. However, in order to be really accessible, the site must be
useful. Technical compliance with accessibility standards is necessary, but that is
insufficient to build useful sites for people who are blind or visually impaired.

Web is increasingly important in many areas of life: education, employment, recreation.
Web accessibility should provide visually impaired people with the same experience it
offers to individuals without visual impairment. This would happen if web designers,
together with developers were eager to learn and understand the problems that people
with visual impairment encounter in order to make more useful and therefore accessible
web pages. Researches show that despite of the growing awareness of web accessibility
issues, people continue to cope with barriers to access certain pages [2] . Availability of
Web-based information could be enhanced in two basic ways: by using access
technology and by adopting good practical solutions in interface design, as many studies
have shown that the current Internet access is less than optimal [3].

It is generally accepted that people with disabilities should be assisted in gaining the
access to information in electronic form, that a design that is good from the point of
view of availability is a design that is good for everyone. From the perspective of an
internet presentation, "Design for Everyone™ is defined as "an individual version of an
internet presentation that is accessible to everyone." It also states that well-designed
graphics and multimedia content are a real help in using web presentations, and that
they should not be sacrificed at the expense of availability [2]. This has become even
more apparent since people could access the Web in many different ways, for example
via mobile phone, a PDA (Personal Digital Assistant). In 2002, the European
Commission issued an e-Accessibility Statement [4] with the aim of encouraging the
implementation of recommendations from the Action Plan and achieve the "Information
Society for Everyone,” promoting an inclusive-oriented digital society that gives
everyone the opportunity and minimizes risks from exclusion.

Blind and visually impaired persons use computer equipment to access information as
persons of typical population, with adequate adjustments. In many cases, if a person
with vision impairments wants to use the benefits of technology, they must also use
certain aids.

The need for a universal approach was initiated by the increasing complexity of creating
and delivering information that is available on the Web. They first emerged as mostly
textual, and later as dynamic, multimedia interfaces offering visual, audio, and
interactive ways to access and use the information provided. Both Braille alphabet and
speech synthesis require the use of a screen reader. Synthesized speech has become so
widespread and therefore it has become an obvious option for many challenges a blind
person encountersn [5]. Screen reader is actually a standard Windows computer
application, and its task is to work with other programs. Since the blind person cannot
see what is on the screen, the screen reader usually has a built-in speech synthesizer that
reads the contents on the screen.

Extending the concept of usability is often based on the data of a user experience based
on the elimination of access barriers, which was followed in our research, looking for
data on subjective problems, satisfaction, and motivation of respondents in using the
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program. The aim of this research was to see the fuller picture of the problems that
people with visual impairment encounter when using the Internet, what quality of
information they receive with their voice software on information from the world wide
web, how they solve the problems they encounter, and what would they recommend and
suggest to Web designers so that the access to the Internet network would be universal
and accessible to anyone, regardless of the absence or the presence of visual
impairment.

2. METHODOLOGY

The sample included of 46 respondents, of whom 18 were female and 28 male of
different professional structures. The group to 19 years is mainly comprised of high
school students, the group of 20 to 26 years is comprised mostly of students, and mostly
employed persons, unemployed, and beneficiaries of invalidity pensions make up the
group of over 26 years of age.

For the purposes of this research, a questionnaire was prepared with 153 questions,
which focused on frequency, nature, and causes of problems, and difficulties in
accessing the Web in auditive way. The questionnaire was e-mailed to respondents, and
only a few of them gave answers in person to a surveyor.

The questions were divided into several areas of user experience that relate to:
possibilities and way to access by audiovisual aids by various applications of computer
technology and the Internet; availability of mobile telephony devices, as well as
motivation for access to technology and on-line information, using auditive programs,
and screen readers.

The aim was to determine the difficulties the people with vision impairments experience
when they use computer technology, mobile devices, closed television systems, audio
devices, the Internet, as well as the motivation needed for using these devices.

The research results are outlined in numerical and percentage values according to the
representation of the answers to the statements in the questionnaire, in accordance with
the objectives of descriptive statistics.

3. RESULTS

Screen reader is a program that works together with the sound synthesizer and reads
aloud everything on the computer screen: icons, menus, text, punctuation characters.
Using a sound card, the voice reads the contents of the entire screen or active window

[6].

As technology advances, an artificial pronunciation of the synthesizer is getting closer
to the natural voice, to its color and height; it could have the characteristics of a male, a
female or a child's voice, and has enabled pronunciation speed setting.

The aim was to determine which speech applications are most often used by visually
impaired people in their everyday life, in educational and professional work, as well as
in leisure time.
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Speech programs that the respodents
use

B Anreader B NVDA mJAWS M E-speak M Other

Table 1. Speech programs that the respondents use

Under our conditions, regardless of gender and age, respondents use the Anreader
screen reader program, and then NVDA, JAWS, E-speak, and other respondents use a
variety of programs, such as : Eloquence, Nuance, Vocalizer, Mobilespeak, and
Talkback.

It could be concluded that the visually impaired respondents generally use the program
Anreader. This software, developed for converting text to speech, is in Serbian and is
connected to screen readers NVDA and JAWS, so that the JAWS screen reader for
example, in the Windows operating system, uses Anreader as its voice component [7].

Anreader is most commonly used because it is certainly easier to understand and use
the program that is in the mother tongue, but also the reason is that people with visual
impairment after joining their organization i.e., the local Association for the Blind,
receive this program for free, i.e. its installation.

The results obtained by this study coincide with the results of the research which
established that blind high school students mostly use the screen readers JAWS (Job
Access with Speech) and NVDA (NonVisual Desktop Access), both in our country and
in the world [8].
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Internet browsers
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Table 2. Internet browsers

All persons with visual impairments in this study have a complete access to computer
technology, of which 89.4% of them have a computer or laptop in their possession,
while others have access to one of these devices at school, university, or work.

All respondents stated that they had access to the Internet, mainly in all places they
visit, at lectures, at work, or while performing some other personal obligations.

As could be seen from the table, Google Chrome is most commonly used of all
browsers in all categories of respondents. As a reason for the most frequent use of this
browser, the respondents emphasize the speed of searches, memorized previous
searches, the smallest braking, good cooperation with the screen reader and speech
program.

However, despite all the advantages, a significant number of people with visual
impairments also use Mozilla Firefox and lists similar reasons for that. Only a few of
them have opted for Internet Explorer, and the reasons for this are slow searches and
deteriorating cooperation with readers and speech programs. It is interesting that in an
online study about the behavior of blind people from Australia, it was concluded that
blind persons still most often use Internet Explorer because of its compatibility with the
JAWS reader [9].

If the respondents learned to use the Internet services over a certain browser, usually
they do not change it, regardless of the conditions. Our opinion is that the main reason
for giving advantages to a particular type of browser is a matter of habit. Insignificant
number of visually impaired people said they use two or even all three browsers now
and then, and they do not have any special reason for doing so, but use them randomly.
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Problems in web search

35

M Abrupt closing of pages

M The appearance of
viruses/advertisements/por
nographic content

i Slow programs

H Inability to read visual codes

M Disabled zooming

i Big graphic

Table 3. Problems in web search

Regardless of the degree of visual impairment, gender, age, and professional structure,
most respondents have the same or similar problems when accessing the Internet. As
could be seen from the table, most of the respondents said they had a problem with the
appearance of viruses, advertisements, and pornographic content, then an abrupt closing
of the page and slow response of the voice software after the given command. They also
point out the need to block ads that suddenly appear during the search, and are a
problem because they are hard to turn off. The big problem to the respondents is the
appearance of pornographic content, emphasizing that many children use the Internet
and they are not safe, and they have a feeling of discomfort until they turn off such
content, as the reader reads all the items written on the screen.

A somewhat smaller number of respondents have a problem with visual codes,
specifically with the inability of a speech program to read the visual code that appears
when registering on new sites, then with the disabled zooming on some web sites and a
problem with large graphics that in most cases is a problem when using the screen
reader.

It is evident that respondents have their own way of solving these problems, but they all
declared that they are not provided with accessibility and that it could create great
frustration, considering that most sites are insufficiently friendly for people with visual
impairments. Murphy et al. [5] have also reached the conclusion that people with visual
impairments feel frustrated when they use the Internet, when viruses and commercials
transfer them from one site to another, or a new window opens by itself.
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The way to solve the problem

Adblocker/PopUp blocker

Asking help from a person with
good eyesight

Closing the window B Male

M Female
Refreshing the page

Reopening the page

Table 4. The way to solve the problem

In order to solve the problems that arise when searching the Internet, respondents point
out the ways they select to overcome these difficulties. As could be seen from the table,
these are: re-opening the page, refreshing the page, installing the antivirus programs,
closing a problematic window with the help of a person with good eyesight or avoiding
and ignoring certain sites.

The results of the study in relation to gender are interesting, and they indicate that male
respondents usually solve the problem by reopening and finding the page on which they
were using the option History. They also regularly update antivirus programs, and much
more often look for help from persons with good eyesight, significantly more often than
female respondents do.

Female respondents point out that they generally resolve the problem by closing the
window and leaving a site / browser, and then reopen and search for the page / site on
which they were. Interestingly, none of the female respondents said they were looking
for help from persons with good eyesight. The results of some US studies point to
similar attitudes where the respondents said that if they thought the solving a problem
would take too much time, they would rather quit than disturb their friends / relatives /
associates [10].

Recent research results in this area are often contradictory. Some researchers claim that
men use the Internet more than women and easier overcome problems in using, while
others claim that there are no gender differences [11]. It seems that gender plays an
important role in defining the character and behavior of end-users of communication
media.

Problems are most easily solved by students, employed persons and high school
students. They are most acquainted with the use of computer technology and the
Internet in all areas of life, from school work, through professional to personal needs, as
opposed to the group of unemployed, and the users of invalidity pension who
predominantly use these devices for personal, everyday needs.
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CONCLUSION

The results of this preliminary study point to the very complex needs of accessibility, of
both the functions and the information displayed on the screen that could be recognized
and understood by the access technology. The access has the potential in compensating
the functional limitations and opens up new opportunities for people with visual
impairment [12].

The respondents pointed to the fact that there are issues of accessibility and usability
that still pose great challenges, such as: a number of problems with screen readers,
inaccessible sites, installing and updating of data, lack of voice feedback and finding
strategies for getting them, rapid changes. It was also emphasized that it should be
possible to zoom content on any browser and each page visited, given that it is currently
not possible on each site. The respondents believe that the solution is in improving
speech programs and screen readers that would better collaborate with search engines
and be able to read graphic displays on the screen, and they also pointed to the removal
of visual codes that the reader cannot read.

In a considerable number, the respondents appealed to web designers to follow the
instructions set at the Rulebook of Web Design for sites to function without any
difficulty with screen readers. With their suggestions and recommendations to web
designers, the respondents have provided plenty of information in order to realize the
above-mentioned "Design for Everyone” that would provide a multitude of
opportunities to all persons with visual impairments to use the world wide web.

While new technologies are being developed, getting feedback from users with visual
impairment is also a part of the solution of accessibility and usability for current and
future technological developments.

Awareness of the entire population should be raised and it should be understood that
better accessibility to internet and computer technology would enable not only those
with visual impairments, but also all people with disabilities. Thus, they would be able
to develop easier access to information, learning, easier professional training, increasing
the employment rates, and increasing their independence because, according to Zigi¢
[6], computer technology brings the independence to a visually impaired person in
many parts of work and life activities.

State should develop strategies that would make the accessible information technology
accessible, through various departments, to various groups of people with disabilities. It
is also necessary to provide support for the use of new technologies, development, and
production of auxiliary devices, tools and equipment, as well as tools that would
facilitate the accessibility of devices and equipment to people with disabilities.

Finally, it should be emphasized that it is necessary to conduct more research on this
topic and on a larger sample to deepen our understanding of the problem with the access
technology that the people with visual impairments encounter, as well as constants or
variations among the different types of screen readers.
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