
Web Accessibility Evaluation Methods:
A Systematic Review
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Abstract. In this paper, we present the results of a systematic review
involving the techniques or methods of web accessibility currently used,
the domains that have been covered and the disabilities that were
focused. The search strategy identified 343 studies, where only 20 were
finally selected for the review. We found that automatic tools are the
most frequent techniques used to evaluate web accessibility. In addition,
most studies performed in the educational domain and the majority of
studies do not focus on a special disability.
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1 Introduction

Accessibility represents nowadays an essential aspect to be considered in the
development of Web applications [1]. The companies are adopting technologies
as one of the main means of dissemination and visibility of the information,
which should be accessible to all people, easy to use, accurate and safe [2]. This
assertion can also be applied to the web domain, where the technological advance
has allowed companies to provide online services through online applications [3].
This digital transformation has led to the identification of four categories of
change [4]: (1) the expectations of the customer’s experience, (2) the innovation
in products and services, (3) the disappearance of barriers between industries
and regulation, and (4) the accompaniment by society to the new technologies.
Therefore, one of the main concerns of the big enterprises is the development of
tools that allow customers to get their goals with satisfaction.

One of the global goals of companies is to provide electronic services that
allow all people to access them, regardless of their auditory, movement, visual
and cognitive abilities [5]. To achieve this, several factors must be considered in
the design of interfaces. The impact of not taking into account web accessibility
standards in software products leads customers with visual disabilities to stop
using the services due to their inaccessibility [6]. Therefore, it is essential to
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perform a continuous accessibility assessment of the components of a system to
verify if all the interfaces can be accessed independently of the disability of a
specific user [7]. The way to determine if a software product meets the neces-
sary compliance of the existing guidelines that would allow it to be accessible,
is through evaluation methods [8]. The accessibility is as essential, that com-
panies can win a legal problem if customers can not use the services provided
through the interfaces that present accessibility problems [6]. Finally, within the
social values adopted by companies, equality, inclusion and social commitment
are considered, and in this sense, their web applications must make reflect the
values of the organization and help to improve its image further [9]. Therefore,
accessibility can be considered as an innovation for the relationship between the
organization and all its stakeholders, which becomes a substantial competitive
advantage for companies [6].

Given the importance of accessibility in software products, in this paper we
describe the process of a systematic literature review that was performed with
the purpose of identifying the main accessibility assessment methods that are
currently used by the scientific community. The paper is structured as follows. In
Sect. 2 we present the essential concepts and definitions that were used to develop
the research work. In Sect. 3, we describe the protocol that guided the entire
process of systematic review. Likewise, the findings and results are discussed.
Finally, in Sect. 4, the conclusions and future works are established.

2 Background

2.1 Web Accessibility

Web accessibility can be defined as a universal access to the Web, which does not
depend on the hardware or software used, nor the language, culture or physical
or mental abilities of users [10].

The goal of web accessibility is to ensure that the information or services
delivered through web sites are available and can be used by the widest possible
audience [11].

2.2 WCAG Web Accessibility Guidelines

The WCAG guidelines (Web Content Accessibility Guidelines) are aimed at
those who design or develop content for the Web. They consist of specific rec-
ommendations, written in a generic way. The objective is to make the content
presented in an accessible way. The Web Accessibility Initiative (WAI) of the
World Wide Web Consortium (W3C) elaborated annexed guides that exploit
each point and detail the steps to follow to implement and comply with them
[12].



228 A. Nuñez et al.

2.3 WCAG 2.0 Guide

These guidelines provide guidance and examples to meet the guidelines using
specific technologies. For this, they have adequacy levels A, AA, AAA that will
be applied differently to each one of their criteria. The WCAG 2.0 guidelines
are composed of 4 principles, 12 guidelines and 61 compliance criteria, each of
which will have different levels of compliance (A, AA, AAA), in addition to a
set of sufficient techniques and advisory techniques [11]. The principles are the
following:
1. Principle 1: Perceptible: The information and the components of the user

interface must be presented to the users so that they can perceive them. It is
composed of 4 guidelines and 22 compliance criteria.

2. Principle 2: Operable: The components of the user interface and navigation
must be operable. It consists of 4 guidelines and 20 compliance criteria.

3. Principle 3: Understandable: Information and user interface management
must be understandable. It consists of 3 guidelines and 17 compliance cri-
teria.

4. Principle 4: Robust: The content must be robust enough to rely on its inter-
pretation by a wide variety of user agents, including assistive technologies. It
consists of 1 guideline and 2 compliance criteria.

3 Systematic Mapping Review

A systematic literature review is a method to analyze, evaluate and interpret
all relevant studies to a specific research question. In spite of the systematic
literature review is frequently used in Medicine, there are proposals to use this
methodology in the field of Software Engineering. Kitchenham and Charters [13]
establish a set of steps to achieve relevant and rigorous systematic studies for
software engineering topics. The steps of this methodology are presented in the
subsequent sections.

3.1 Research Questions

The purpose of this systematic review is to explain the current methods and
techniques that are used to evaluate web accessibility. Besides, we identified the
domains where this evaluation where taken and which disabilities are considered
in the evaluation. The main objective of this research is to review the literature
and situate it into the current scenario. In this way, we formulated the following
research questions:

RQ1: Which methods and techniques are reported in the literature for the
evaluation of accessibility in web applications?
RQ2: Which domains are the most evaluated?
RQ3: Which disabilities are considered for the evaluation of web accessibility?

After we have established the research questions, we defined the general con-
cepts based on PICOC. Since our research is not intended to compare inter-
ventions, the “comparison” criterion was not considered. Table 1 contains the
concepts.
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Table 1. Definition of the general concepts using PICOC

Criterion Description

Population Web applications for disable people

Intervention Web accessibility methods and techniques for evaluation

Outcomes Not concentrated on results

Context Academic and software context, including any type of empirical
study

3.2 Search String

The search strategy was based on the general concepts. To obtain more relevant
studies some synonymous were selected. We only considered relevant studies,
whose publication date was since 2015, in order to analyze the current state of
art.

C1: (“web application*” OR “website*” OR “web site*” OR “web page*”)
C2: (“web accessibility”)
C3: (“method*” OR “technique*”)
C4: (“evaluation” OR “verification” OR “validation”)

The resulting string was:
(“web application*” OR “website*” OR “web page*”) AND (“web accessibil-

ity”) AND (“method*” OR “technique*”) AND (“evaluation” OR “verification”
OR “validation”).

3.3 Search Process

To perform the search process we use four recognized databases: IEEExplore,
ACM Digital Library, SCOPUS and SpringerLink. Grey literature was excluded
since it is not peer reviewed.

3.4 Selection of Primary Studies

Each study that was retrieved from the automated search in the databases, was
examined by the authors in order to determine its inclusion in this study. The
process of evaluation involved a review of the entire document: title, abstract,
introduction, background, state of the art, methodology, study case, results and
conclusions. Furthermore, we established some inclusion criteria to determine
the inclusion of the study.

– Studies that present a web accessibility evaluation a specific domain explain-
ing the method used.

– Studies that present a comparison between two or more web accessibility
evaluation methods.
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– Studies that present the assessment of the accessibility of a domain focused
on a disability.

On the other hand, we established the exclusion criteria:

– Studies that present evaluation of other factors such as usability, user expe-
rience, etc.

– Studies where assistive technology for the disabled is presented.
– Articles where algorithms for the development of web pages for the disabled

are presented.

3.5 Data Extraction

The information we extracted form the selected studies include the following:

(a) Paper ID
(b) Paper Title
(c) Author(s)
(d) Year of publication
(e) Database in which the study was found.

The automated search for our systematic mapping was performed on Decem-
ber 20th, 2018. We obtained 343 studies from the four consulted databases. After
the application of the inclusion and exclusion criteria, 21 of these papers were
selected for the analysis. Table 2 shows the results of the search process.

Table 2. Summary of search results

Database name Search results Duplicated papers Relevant papers

IEEE Xplore 21 - 5

ACM Digital Library 119 0 5

Scopus 43 12 7

SpringerLink 160 4 3

Total 343 16 20

3.6 Data Analysis and Results

The list of the selected articles are presented in Table 3.
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Table 3. Selected studies

ID Title Author Year Database

S1 Evaluation of the web accessibility

of higher-education websites

Acosta-Vargas, P., Lujn-Mora, S.,

and Salvador-Ullauri, L.

2016 [14] IEEExplore

S2 Framework for accessibility

evaluation of hospital websites

Acosta-Vargas, P., Acosta, T., and

Lujn-Mora, S.

2018 [15] IEEExplore

S3 Group vs individual web

accessibility evaluations: Effects

with novice evaluators

Brajnik, G., Vigo, M., Yesilada,

Y., and Harper, S.

2016 [16] IEEExplore

S4 Quality evaluation of government

websites

Acosta-Vargas, P., Lujn-Mora, S.,

and Salvador-Ullauri, L.

2017 [17] IEEExplore

S5 Towards web accessibility in

telerehabilitation platforms

Acosta-Vargas, P., Rybarczyk, Y.,

Pérez, J., González, M., Jimenes,

K., Leconte, L. and Esparza, D.

2018 [18] IEEExplore

S6 Advancements in web accessibility

evaluation methods: how far are

we?

Baazeem, I.S., and Al-Khalifa,

H.S.

2015 [19] ACM

Digital

Library

S7 Crowdsourcing-based web

accessibility evaluation with golden

maximum likelihood inference

Song, S., Bu, J., Artmeier, A.,

Shi, K., Wang, Y., Yu, Z., and

Wang, C.

2018 [20] ACM

Digital

Library

S8 Beyond web content accessibility

guidelines. Expert accessibility

reviews

Calvo, R., Seyedarabi, F., and

Savva, A.

2016 [21] ACM

Digital

Library

S9 An approach to make software

testing for users with down

syndrome a little more pleasant

Mendoza-González, A.,

Luna-Garćıa, H., Mendoza-

González, R., Rusu, C., Gamboa-

Rosales, H., Galván-Tejada, J.I.,

... and Solis-Robles, R.

2018 [22] ACM

Digital

Library

S10 The accessibility of administrative

processes: Assessing the impacts

on students in higher education

Coughlan, T., and Lister, K. 2018 [23] ACM

Digital

Library

S11 Website accessibility in the tourism

industry: an analysis of official

national tourism organization

websites around the world

Domı́nguez Vila, T., Alén

González, E., and Darcy, S.

2018 [24] SCOPUS

S12 Peruvian public universities and

the accessibility of their websites

Benites Alfaro, F.D., Zapata Del

Rı́o, C.M.D.P.

2018 [25] SCOPUS

S13 Toward a combined method for

evaluation of web accessibility

Acosta-Vargas, P., Luján-Mora, S.,

Acosta, T., and Salvador-Ullauri

2018 [26] SCOPUS

S14 Evaluation of the quality and

accessibility of available websites

on kidney transplantation

Valizadeh-Haghi, S., and

Rahmatizadeh, S.

2018 [27] SCOPUS

S15 Method for accessibility assessment

of heading in online editors

Acosta, T., Luján-Mora, S., and

Acosta-Vargas, P.

2017 [28] SCOPUS

S16 Research foci, methodologies, and

theories used in addressing

E-government accessibility for

persons with disabilities in

developing countries

Agangiba, M., and Kabanda, S. 2017 [29] SCOPUS

S17 Methodology for heuristic

evaluation of web accessibility

oriented to types of disabilities

Orozco, A., Tabares, V., and

Duque, N.

2016 [30] SCOPUS

S18 Using WCAG 2.0 and heuristic

evaluation to evaluate accessibility

in educational web based pages

Debevc, M., Kožuh, I., Hauptman,

S., Klembas, A., Lapuh, J. B., and

Holzinger, A.

2015 [31] SCOPUS

S19 Accessibility and usability of

websites intended for people with

disabilities: A preliminary study

Zitkus, E., Brigatto, A.C., Ferrari,

A.L.M., Bonfim, G.H., Carvalho

Filho, I.F., Reis, T. D.,... and

Paschoarelli, L.C.

2016 [32] SCOPUS

S20 Multilevel accessibility evaluation

of institutional websites in Tunisia

Gharbi, I., Bouraoui, A., and

Saoud, N.B.B.

2018 [33] SCOPUS
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The purpose of the first question was to find the methods or techniques used
for the evaluation of web accessibility. Table 4 shows the methods found and the
frequency with which they appear in the articles selected for this research. Then
we proceed to explain each method more in depth.

Table 4. Methods for evaluating web accessibility

Method Article

Automatic tools S1, S2, S4, S5, S6, S7, S11, S12, S13, S14, S15, S16, S19, S20

Expert evaluation S3, S6

User testing S3, S6, S7, S8, S9, S10, S13, S17, S18, S19, S20

Automatic Tools: When using automated tools, a methodology followed to
evaluate the domains covered by the studies S1, S2, S4 and S6. Figure 1 shows
the steps.

Fig. 1. The seven phases to evaluated web accessibility using automatic tools

(a) Define the evaluation scope: In this phase it is necessary to identify the pages
involved in the evaluation. Besides, we must establish the adequacy level (A,
AA, AAA), which depends on the domain the study will be evaluated.
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(b) Explore the target website: The purpose of this phase is to determine the
principal features that are essential for the domain. This include style,
designs, structures, functions and processes. In this phase, the evaluator
needs to check for broken links.

(c) Select a sample: In this phase, the main page of the website is identified and
the future pages that follow the navigability of the website.

(d) Audit sample selected: Each page is tested by the automatic tool in order to
meet the adequacy level established in phase 1. The evaluator also must ver-
ify if the data is introduced correctly and the notifications and interactions
are verified and evaluated.

(e) Report the findings: The results are documented. Generally, most of the
automatic tools present reports explained the problems they found and the
broken guidelines. In some cases, they present a solution to modify.

(f) Analyze the results: The problems that were identified in the previous phase
are discussed in order to decide if these problems will be corrected.

(g) Correct errors: Developers and designer can follow the suggestions of the
automatic tools or they can adjust their pages as they consider.

Expert Evaluation: Although the evaluation of experts has not been very
approached in the literature, articles S3, S6 refer to web accessibility experts
must make an evaluation on the web pages contrasting what is indicated in
the guidelines such as WCAG 2.0 and if these are complying depending on
the domain. When a methodology is not specified, as in the case of automated
tools, the experts consider it important that before specifying the evaluation, the
characteristics of the domain to be worked are specified. In the studies found,
experts evaluate the page through interaction. When they find an error, this is
recorded, as these same classify the severity of this.

User Testing: Manual tests are an accessibility evaluation method. The main
advantage lies in the fact that specific accessibility problems and violations can
be found directly, because the equation can be designed according to the purpose
sought. Within the criteria to consider, you can use international standards or
you can establish your own criteria. There is a lot of reference to the team of
evaluators that will design the tests. Regarding the participants that are used
for the tests, S3 indicates that they must be people who interact frequently with
the domain to be evaluated. On the other hand, the specific tasks in user tests
are focused on complying with the processes that are embodied in the web page.

Regarding the domains that have been addressed, it can be seen that the
education sector has been the most studied, followed by the government sector.
Some studies do focus on the importance of the domain and the reason for the
study, however, in other studies the study focuses more on the methodology that
selects a test domain. Table 5 specifies the domains that have been addressed.

Finally, the disabilities that have been addressed in the literature are pre-
sented. Most studies specify what disability is being addressed. This is because
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Table 5. Domains evaluated

Domain Article

Education S1, S8, S9, S10, S12, S13, S15, S18, S20

Health S2, S5, S14

Government S3, S8, S16, S19

Entertainment S8, S11

the selected method and the work structure used do not emphasize a specific dis-
ability. In the case of automated tools, they do not detect accessibility problems
according to the type of disability. The S7 study does emphasize having partic-
ipants who suffer from different disabilities, which does analyze the interaction
between the person and the web page in order to detect problems or difficulties
in fulfilling the tasks. Table 6 shows the disabilities addressed in the literature.

Table 6. Disabilities worked in the studies

Disability Article

Mental S10, S17

Auditive S7, S10, S17

Visual S7, S10, S17

Physical S5, S7, S10, S17

Do not specify S1, S2, S3, S4, S6, S8, S9, S11, S12, S13, S14, S15, S16, S18, S19, S20

4 Conclusions and Future Works

Some evaluation methods have been proposed to determine the level of web
accessibility in web applications. Although automated tools are the most used
in studies, they do not always lead to the identification of all web accessibility
problems that exist. Expert testing can be the most effective method to ensure
compliance with some standards, while user testing seems to work efficiently to
verify how people with disabilities could perform certain tasks.

Following a predefined protocol, we identified 343 studies, of which 20 were
selected. This work allowed us to determine that: (1) automatic tools, (2) expert
evaluation and (3) user tests are the most used techniques according to the
literature. In addition, in this study, we have determined the domains in which
web accessibility assessments have been carried out, the most frequent being (1)
education, (2) government, (3) health, (4) entertainment. Finally, the disabilities
in which they have worked were determined, being the most frequent result that
the majority of studies do not focus the evaluation on any disability.

As future work, comparisons can be made between accessibility assessment
methods to complement each other. On the other hand, you can contrast the
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accessibility guidelines that several methods follow to contrast them with the
needs that each disability needs when interacting with web applications.
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12. Valdés, F.F.: Desarrollo de sitios web: la ley, el orden y los estándares. Serie Bib-
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