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Abstract

Despite the autonomy gain provided by the Web for
blind people, its access for this population still remains
difficult. Today, web accessibility is practically restricted
to the normative accessibility guaranteed by the
application of design standards. Effective accessibility,
which ensures that the users can reach their goal, is
therefore forgotten at the expense of the interface
usability. Thus, we proposed the conceptualization of a
technical solution which attains effective accessibility by
solving the information filtering problem encountered
by blind people. The conceptualization of this solution,
supported by previous experimental results, seems
promising to make web interfaces easier and faster to
use by blind people.
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Introduction

The Web has become an unavoidable source of
information and communication for blind people.
Indeed, information and communications technology
gives them the ability to perform activities they could
not perform before such as shopping autonomously via
e-commerce websites. This gain of autonomy explains
the massive use of these technologies. Montagné [1]
showed that the blind use Internet more frequently
than the average French population and have a higher
rate of computer equipment. There is therefore a real
market, all the more so that the number of visually
impaired people continues to increase due to the
lengthening lifespan [2]. Nevertheless, the Web can
also be a cause of exclusion for them. Eighty-one
percent of visually impaired users consider that the
access to the Web is difficult, if not impossible [3].
Many authors have highlighted the numerous problems
encountered by the blind when navigating on the web
with a screen reader which transcribes the website
content according to a standard and serial reading of
HTML content (from left to right and from top to
bottom) [4, 5, 6]. For example, information gathering
results in a time-consuming reading because of the
reading of a large number information which are often
redundant. Following previous analyses of the users'
activity and needs, this paper argues for the concept of

a technical solution to difficulties encountered by blind
people.

Existing methods for new approaches to web
accessibility

Some solutions to the difficulties encountered by blind
people are already provided. The “World Wide Web
Consortium” (W3C) established design standards to
help web designers make the Web accessible to all, as
Tim Berners-Lee, the main inventor of the Web,
wanted. Indeed, he stated “"The Web must allow equal
access to those in different economic and political
situations; those who have physical or cognitive
disabilities; those of different cultures; and those who
use different languages that read in different directions
across a page.” [7]. Following this idea, blind people
should have access to the same information as sighted
people. To achieve this, textual equivalence is provided
for each visual element present on the interface. The
screen reader then provides an exhaustive transcription
of website content by serially transcribing all visual
information into auditory information. This exhaustive
transcription is ensured by the normative accessibility
of websites. This accessibility addresses the existence
question (for instance, is such an object present?),
guaranteeing that the task can be performed by blind
users but not guaranteeing that the task is efficiently
and successfully achieved. Yet, granting access is not
sufficient if it is not accompanied by usability of the
interface, whence the importance to respect effective
accessibility as well. Indeed, effective accessibility
guarantees that users can get a result or reach their
goal with a reasonable amount of time and effort, thus
ensuring the usability of web interfaces for blind
people.



To ensure effective accessibility, Phipps and Kelly [8],
and Sloan et al. [9] proposed the holistic approach.
This approach recommends taking into account the
context of use including user’s needs and
characteristics (perceptual, cognitive, or physical
abilities or disabilities), the requirements of the domain
(tasks that users need to run, environmental factors,
etc.), technical requirements (availability of software
and assistive agents), and performance requirements
(success rate, navigation time, satisfaction, etc.).
According to Phipps and Kelly [8], accessible
alternatives of the interface should be developed
depending on the target population. Thus, the holistic
approach falls within an ergonomic approach which
advocates the user-centered design. The holistic
approach then aims to guarantee effective accessibility,
without questioning the importance of W3C standards.

Application of the holistic approach

The application of the holistic approach raises the
question of cost and user acceptance. First, creating an
accessible alternative of a website requires an analysis
of the use context; that is how the users navigate on
the Web, what their needs are, the difficulties
encountered, the strategies that they set up to solve
this difficulties, etc. This approach then requires time,
knowledge on the specific users, and skills in order to
implement the appropriate methods, causing a great
cost. Second, an alternative may be accepted with
difficulty by disabled people. In fact, they do not want
to be treated as such and desire the same means of
interaction as others for participating in social life [10].
Considering these two points, we previously applied the
holistic approach in order to conceptualize an accessible
alternative which fulfills the needs of the blind as well
as requirements concerning cost and user acceptance.

Observations has been conducted on six blind
participants and six sighted participants, who had to
perform tasks using two websites (Fnac and Facebook).
In addition, eleven blind participants were interviewed
following navigation on the Web according their usual
use. Analyses revealed a considerably long time of web
navigation due to the exhaustive transcription of
information. Indeed, every time an item is selected, the
screen reader starts reading again from the beginning
of the page and then replays all items of the web page
until the desired content is reached. For example, we
showed that the overall navigation time could be up to
8 times longer for blind people than for sighted people
[11]. Consequently, the most important need
expressed by blind people was to reach the relevant
information quickly in order to accomplish their task
with a reasonable amount of time and cognitive
resources [12]. The satisfaction of this need implies
filtering information which is not necessary to task
completion: redundant information which are duplicated
[13] and irrelevant information which is not topical [14,
15, 16], such as advertising spots. We then conducted
three experiments which confronted two versions of
two websites which have specifically been developed for
these experiments: A version which transcribed all
visual information into auditory information and a
version which filtered redundant and irrelevant
information. Seventy-six participants realized three
tasks on each websites. Results showed that filtering
redundant and irrelevant information provided a
substantial benefit in terms of cognitive load reduction
for blind people and improvement of their performance
according to three usability criteria: effectiveness,
efficiency and satisfaction [17].



Conceptualization of a technical solution
Based on these results, we propose a technical solution
which would filter redundant and irrelevant information
during web navigation of blind people. In order to meet
the criteria of reduced cost and user acceptance, the
proposed solution is a tool inserted between the web
browser and the screen reader. In this way, no
intervention by designers on the websites would be
required, and the solution should be compatible with
any website. The technical solution, which might be a
browser plug-in, would indeed modify the content of
pages before the screen reader reads them. For this,
this solution is based on an algorithm that parses the
web page HTML content, compares the items in the
page to those in the previously visited pages and to
those in an on-line shared and self-powered database,
and accordingly filters unnecessary information, as
presented in Figure 1 below. The Figure shows in a
simplified manner an example of web navigation by a
blind user with and without the technical solution. To
start, the user enters page 1 of the website, then
selects a menu link. Once on page 2, the user selects a
link from menu 2 to enter page 3 and listen to the
desired content. The filtering of irrelevant and
redundant information provided by the technical
solution reduces the number of steps (information
areas read by the screen reader) from 11 to 4 in this
example.

Thus, this solution would offer a considerable benefit in
terms of cognitive load, effectiveness, efficiency, and
satisfaction for web navigation by blind people.
Nevertheless, this solution meets only one of the users'
needs: information filtering which allows reaching a
goal with a reasonable amount of time and effort,
ensuring effective accessibility. This is why the respect
of standards, such as those of W3C, ensuring

normative accessibility should not be neglected in order
to solve other problems encountered by blind people,
such as the inability to read captchas! .

Without the technical
solution:

With the technical
solution:
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® 0go
Redundant and
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Relevant information
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Figure 1. The principle of the technical solution which filters

the redundant and irrelevant information.

L A captcha is an on-line test that ensures the action is being

performed by a human being and not by a computer.



Conclusion

The technical solution resulting from the application of
the holistic approach should provide a substantial gain
in terms of cognitive load reduction and the
improvement of interface usability according to the
three usability criteria: effectiveness, efficiency, and
satisfaction. Nevertheless, the benefit provided by
information filtering has been shown in experimental
conditions which limited keyboard use [see 17].
Indeed, in our three experiments, blind participants
could only use three keys whereas they usually use a
large number of keys or key combinations [12]. For
example, blind people use the “down arrow” key to
move to the next link, which allows for moving faster in
the interface and for avoiding listening to all
information. Consequently, the benefit provided by the
filtering of irrelevant and redundant information could
be reduced in natural conditions. Nevertheless, blind
users are not satisfied with the “down arrow” key use
because it requires temporal and cognitive resources
during decision-making to move to the next link.
Moreover, the humber of keys used depends on the
expertise level of blind users; the novice blind using
very few keys. The technical solution would then be all
the more beneficial for them. Furthermore, we noticed
a high satisfaction rate of blind people resulting from
information filtering [17]. Thus, it is reasonable to think
that the benefit provided by this solution remains
substantial in natural conditions. That said, despite we
validated the principle of the technical solution, it has
not effectively been implemented. Thus, it will be
necessary to develop it in order to ensure that the
benefit arises in natural conditions, that is, with all
interaction means that blind people usually use. For
this purpose, existing technologies (JavaScript,
databases, Ajax, etc.) should be used for the

development. In addition, evaluation of the technical
solution would also allow for assessing the acceptance
level of this solution by blind users. Indeed, even if this
solution allows blind people to use the same interfaces
as sighted people, the initiatives taken by the technical
solution raise the problem of control left to the user.
Bastien and Scapin [18] advised that users should have
control capabilities over ongoing processing (user
control criteria). This solution therefore runs counter to
this criterion, bringing up the question of real or
perceived reliability. Blind people might not trust a
technical solution which may filter some information
they wish to hear. Thus, in future work, we could carry
out two types of methods for the evaluation of this
technical solution. First, semi-structured interviews
could be led in order to collect the blinds' perceptions of
such a solution (advantages, risks, opportunities) [19].
Second, a user-test could be conducted in order to
assess the usability of this solution. Thanks to this
evaluation, we could therefore test whether the solution
would be accepted or rejected according to its ease of
use and its relevance, which is a necessary criterion for
it to be used. Once evaluation conducted, one can
implement one plug-in per web browser (Internet
Explorer, Firefox, Google Chrome, Safari, etc.). In
conclusion, the conceptualization of the technical
solution resulting from the application of the holistic
approach is a first step for the development of a tool
which would improve the usability of web interfaces for
blind people. This solution seems promising and could
be developed to be used in the daily life of blind people.
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