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Abstract. In order to ensure that a Website available is easily accessible to as
many people as possible, evaluation processes are carried out on Web accessi‐
bility, allowing the identification of issues in the construction of such sites and
barriers that may limit access to information. However, making these evaluations
can become a time consuming task and produce incomplete results; besides, they
are based on general guidelines that do not take into account the particularities of
each type of disability. This paper proposes a methodology for heuristic evalua‐
tion of web accessibility oriented to types of disabilities, consisting of five stages
that allow establishing the level of accessibility and specific problems of a
website.
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1 Introduction

The accessibility of websites is aimed at providing equitable access to information,
breaking barriers in some sites in order to provide every human being with this funda‐
mental right. Web Content Accessibility Guidelines (WCAG) 2.0 - W3C/WAI set the
accessibility requirements for people with disabilities and are the basis of many auto‐
mated tools and accessibility evaluation manuals [1].

The evaluation of Web accessibility is a fundamental stage in the process of evolution
of accessibility, as it identifies the issues in the processes of construction of websites
and the barriers that limit access to information to people with disabilities [2].

Currently, there are different tools for evaluating accessibility, some automatic and
others manual, but generally this evaluation process becomes time consuming and
produces incomplete results [3]. In some cases, it seeks to establish -from the review of
compliance with criteria such as the WCAG - the level of accessibility of a site; however,
this process is based on general guidelines that do not take into account the particularities
of each type of disability [1].

Since web applications are also dynamic, some initiatives aimed at this situation
have developed frameworks for the analysis of the characteristics of these types of
sites [4].

Based on the above, this paper proposes a methodology for heuristic evaluation of
web accessibility oriented to types of disabilities which consists of five stages that allow
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establishing the level of accessibility and specific problems of a given website in order
to implement improvement strategies.

Section 2 presents some basic concepts related to evaluation of accessibility and
Sect. 3 presents related work. The proposed methodology is detailed in Sect. 4, and in
the next section is presented an experimental work implementing the proposal. Finally,
Sect. 6 presents conclusions and future work.

2 Theoretical Framework

The Web is critical for the society of today, as it has become an essential part in educa‐
tion, work and daily life. For this reason, one should think of a Web that guarantees all
members of society access to the services offered [5].

Web accessibility is defined as the possibility that a product, environment or service
available through the Internet can be used in equality, safety and comfort by all people,
and especially for those with disabilities [6]. Several initiatives have been aimed at
achieving a Universal Web that the user can access regardless of the type of hardware,
software, network infrastructure, language, culture, geographical location and capabil‐
ities [7, 8].

The goal with the Web Accessibility Evaluation is to determine whether the evalu‐
ated sites comply with the guidelines and minimum standards that allow access to people
with disabilities, identifying possible barriers that may be faced and alternative solu‐
tions [9].

Some principles have been defined internationally to guide Web accessibility and
that are critical to the evaluation process. The Web Content Accessibility Guidelines
(WCAG), proposed by the W3C, are to be highlighted; their main objective is to guide
the design of Web pages, reducing information barriers and increasing accessibility [8].

In total, 14 guidelines grouped into 4 principles are presented [10]:

Perceptible: The components of user interface and information must be arranged so
that users can perceive them.

Operable: Forms, controls, navigation and other interface elements must allow inter‐
action.

Comprehensible: Content and interface must be easily understood and be semantically
rich.

Robust: The content must be consistent and reliable enough to allow use, with a wide
variety of user agents, technical aids and prepared for future technologies.

The checkpoints upon which the WCAG are based are assigned to a level of priority
that, when evaluating web accessibility, allow the identification of which site is in better
conditions. In total, there are three different levels of priority, where Priority 1 corre‐
sponds to the points that a web developer must meet because, otherwise, certain groups
of users could not access the information on the website. In the case of Priority level 2,
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points that should be met for certain user groups to easily access the Web are taken into
account; and finally, Priority 3 makes reference to the characteristics that enable some
users to experience easy access to an inclusive web and with more possibilities [10, 11].

3 Related Work

Here are some works related to the topic of evaluation of web accessibility:
In [1], models are proposed to facilitate automated evaluation of web accessibility

for large sites with sophisticated features, where Semantic Web technologies are used
structuring results in a standardized way in order to achieve better performance and
reuse.

The works presented in [2] describe a measuring process of the level of web acces‐
sibility for educational sites, where unfavorable results are obtained for the institutions
that own the sites, limiting access to information and services offered to certain people
with some specific needs.

The authors of [12] propose a conceptual framework for automatic evaluation of
accessibility of Rich Internet Applications (RIAs), including web robot, RIA events
controller, WAI-ARIA accessibility specifications, evaluator, and results handler.

In [13], it is proposed a guideline to Evaluate Web page accessibility based on several
structural-based accessibility models where an innovative Accessibility-Popularity (A-
P) analysis is deployed to measure and, thereby, to modify a Web structure.

An heuristic checklist for an accessible smartphone interface design is proposed in
[14]. User requirements are reorganized in statements in six general categories: mechan‐
ical controls, display, speech and general operation controls, audio feedback controls,
touch-operated controls, and others.

4 Proposed Methodology

From the literature reviewed, it was possible to identify that in most cases the results of
accessibility evaluation using tools to perform the process automatically are incomplete,
and manual evaluation presents a high degree of subjectivity.

It was also identified that a fully automated evaluation of WCAG is infeasible, since
it requires human validation in cases where diffuse, ambiguous and subjective terms are
presented. Additionally, automated accessibility evaluation tools are unable to identify
problems for a specific type of user [3].

This leads to the need of proposals to integrate the two approaches for better results,
but it is also required an approach to accessibility evaluation where special needs are
taken into account, since barriers on a website depend to a large extent on the specific
conditions of each user.

Below is proposed a methodology for heuristic evaluation for web accessibility,
which aimed at guiding the process of accessibility evaluation with a focus on specific
disabilities and barriers that could be faced by this group of people. It is sought to respond
to the particular conditions of users with respective disabilities and provide a compre‐
hensive evaluation based on a set of heuristics.
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This work is based on the methodology proposed in [15] and used in [16], where a
series of steps are defined to establish heuristics that support the usability evaluation
process. The authors argue that the heuristic evaluation is an inspection method widely
used, as it is easy to apply and does not require high costs; however, to avoid overlooking
some errors, it requires appropriate heuristics to specific situations.

The defined methodology consists of five stages described below:

Stage 1 - Analysis and Characterization of the Population. This stage reintegrates
steps 1 and 2 of the methodology presented in [15], which consist of performing explo‐
ration on what is to be assessed and describing the most important features.

For the particular case of the accessibility evaluation process, it is necessary to
perform an analysis of the characteristics of the disabled population to which the eval‐
uation will be oriented. Groupings are established according to the needs and barriers
that could be faced by these people in order to have an initial idea of how the accessibility
evaluation process would be carried out and which elements would be taken into account.
This analysis is done considering the literature reviewed where such characteristics are
described; it is also recommended an initial approach to the population subject of the
definition of the heuristics and subsequent evaluation.

Stage 2 - Definition of Indicators for Evaluation. This step corresponds to step 3,
proposed in [15], where the characteristics to be taken into account for the definition of
the heuristics are identified.

Once identified and selected the group on which the evaluation will be focused, an
analysis of the barriers that these people could face when trying to access the contents
of a website is done.

For the definition of indicators to assess whether or not the accessibility criteria are
met, WCAG 2.0 and other proposals for manual evaluation of accessibility are used,
identifying which elements can be taken into account for the particular case of the group
subject of the evaluation.

Stage 3 - Definition of Heuristics. Subsequently, at the third stage, following step 4 of
the methodology proposed in [15], a series of heuristics were defined based on the
provisions established in the usability evaluation processes, but that fit the criteria to be
taken into account specifically in evaluating accessibility.

The indicators proposed at stage 2 are used for the definition of the heuristics, but
elements that allow the evaluator a greater understanding of what to evaluate and how
to do it are added.

The template presented in [16] is used as a guideline, which consists of an identifier
and a name for the heuristic, the detailed explanation of the indicators to be taken into
account, examples of cases where the criteria are met or not, and the specific problems
arising, which will be used for analysis of results.

Stage 4 - Implementation of Accessibility Evaluation. Once the heuristics to be taken
into account for accessibility evaluation are defined, it is necessary to identify the
websites to be evaluated, together with the people responsible for conducting the eval‐
uation.
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At this stage it is advisable to have a group of evaluators who have different levels
of knowledge on the subject of web accessibility and the specific barriers that may be
faced by the group of people to whom the evaluation is addressed.

One advantage of this approach is presented when making the evaluation, as the
defined heuristics must be carried out in a simple language, with clear examples that
facilitate the evaluation process.

Step 5 - Analysis of Results. At this stage the results obtained with the application of
stage 4 are taken and analyzed. This is very important because it defines the usefulness
of the evaluation process.

Unlike other accessibility evaluation strategies, the application of heuristics makes
it easier to guide the process and it is possible to present the results in a clear and under‐
standable way as it works with specific indicators.

A proper analysis of the results is fundamental for the improvement processes to be
followed in the institutions whenever weaknesses on the websites evaluated may be
found.

5 Experimental Work

In order to make an initial assessment of the proposed methodology, two websites of
higher education institutions were selected (http://www.unal.edu.co, http://
www.ucaldas.edu.co). The accessibility evaluation was performed only on the home
page.

People with visual impairment were selected for the implementation of the first stage
of the proposed methodology as target population. After this definition, we proceeded
to perform a detailed assessment of their specific characteristics in addition to the barriers
commonly faced when trying to access web content.

Taking into account the specific characteristics of the disability, images without
alternative text, complex images without detailed description, multimedia elements
without textual or sound description and links without significant text are identified as
some of the barriers.

Having identified the barriers, the next step was the definition of the indicators that
will allow performing the evaluation through the heuristics defined. These indicators
were grouped into those that affect the perception of content and those that affect the
operation by the user.

After defining the criteria and following the template presented at Stage 3, the
heuristics to be applied were established to evaluate the selected websites according to
the specific conditions of the visually impaired population. As an example, one of the
heuristics designed is presented in Table 1.

The heuristics defined were applied by a group with three evaluators who identified
problems in the sites from the heuristics given. Table 2 presents the total amount of
problems found, both for heuristic HA01, presented in Table 1, and for heuristic HA02,
which evaluates elements related with how the user can interact with the site.

The results show a number of problems taking into account heuristics used. For the
first site, a greater number of issues regarding images and other multimedia resources
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were found, while the second site had a higher number of difficulties with the way the
site operates, taking into account elements such as links and buttons.

This evaluation is preliminary and allowed feedback to improve the heuristics
defined and also the analysis of other elements that may be considered to carry out this
evaluation process.

Table 2. Results of evaluation application

Heuristics Problems found
http://www.unal.edu.co http://www.ucaldas.edu.co

HA01 - Multimedia Objects Perception 10 7
HA02 - Site Operability 6 9

6 Conclusions and Future Work

A methodology is proposed to evaluate the level of accessibility of a website, following
a series of heuristics that support this process and make its implementation easier.

Performing an accessibility evaluation process focused on features and specific
barriers for one type of disability, it is possible to get results that meet their needs,
identifying the problems with the site, allowing for further adaptation and improvement.

As future work it is proposed the carrying of more tests, involving other types of
disabilities, other websites and a greater number of evaluators. It is expected to refine
the indicators and heuristics defined, besides the adjustment of the methodology
according to more detailed results of validations.
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Table 1. Heuristic, Example

ID HA01
Name Multimedia Objects Perception
Explanation Commonly, visually impaired people use tools that allow them to interact with

websites, as is the case of screen readers. These tools require adequate text
descriptions to allow the user to access content.

Examples A video is presented and it has only animations and background sound. It requires
a textual or sound description of what happens in the video.

Problems - One or more images without alternative text are presented.
- If the image is complex, a detailed description is presented.
- Videos are presented without alternative text.
- Videos are presented without alternative sound.
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