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Abstract – Web Accessibility means that people with some type of disability can make use of the Web in the same 

conditions as the rest of the people. Talk about Web Accessibility, it refers to a web design and develop that allows 

people to perceive, understand, navigate and interact with the Web. The aim of this article is measure, from the 

proposed methodology, the Web Accessibility of eight websites selected, according to Web Content Accessibility 

Guidelines 2.0. The results from the overall analysis of the websites included in the present experimental study 

allowed obtaining evidence that indicates that most of these technological products lack the application of WCAG 2.0 

as a relevant aspect of software quality. Therefore it is recommended to design and develop this aspect as a non-

functional requirement in the software life cycle. Also, compliance with the standard proposed by the W3C will be 

achieved.   
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I. INTRODUCTION 

Nowadays, Web is an essential resource in many human activities: education, employment, government, 

commerce, health, entertainment. In this knowledge society complex needs continually emerge. Thus, having 

ICT tools that contribute to achieving more inclusive solutions is relevant for everyone.  

How to ensure positive user experiences? How to keep our users? These are some of the issues that emerge in 

order to retain our web users. 

Web Accessibility means that people with some type of disability can make use of the Web in the same 

conditions as the rest of the people [1] [2]. Applying Web Accessibility criteria also benefit other people, 

including elderly people whose abilities have declined as a result of age. So, in [2] mentioned “especially the 

advantages offered by Web Accessibility and WCAG to people with cognitive disabilities”. 

Talk about Web Accessibility, it refers to a web design and develop that allows people to perceive, 

understand, navigate and interact with the Web. So, the purpose of this article is measure the Web Accessibility 

of eight websites selected, according to WCAG 2.0 guidelines. 

A. Web accessibility 

In an inclusive society, Web Accessibility has become a necessity rather than a desire. Nowadays, many 

countries have defined laws that regulate Web Accessibility and promote its application [1] [3] [4]. According to 

[1] “Depending on the laws of each individual country, some universities are more aware of the importance of 

website accessibility for people with disabilities”. For example, in Argentine, Law 26.653 on Accessibility of 

Information on Web Pages is mentioned [5] [6]. Different organizations have defined standards related to WA. 

Some of them are AENOR [7], ISO [8], W3C [9], SIDAR [10]. 

W3C promoted Web Content Accessibility Guidelines or WCAG. WCAG is oriented to developers, Web Ac- 
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-cessibility evaluators, and others who require guidelines related to Web Accessibility.  

WCAG 1.0 has 14 guidelines or general principles of accessible design and 65 checkpoints [1]. WCAG 2.0 

includes 12 guidelines organized into four principles: Perceivable, Operable, Understandable, Robust [11], REF 

WCAG 2.0, a set of Barriers Common [12]. The guidelines include 61 success criteria, organized according to 

three levels of conformity, and called as A, AA and AAA [13]. 

 Level A: The minimum level, which includes 25 success criteria.  

 Level AA: The middle level, in which a website must meet all the criteria for both levels A and AA. It 

includes 13 additional success criteria.  

 Level AAA:  It includes 23 additional success criteria. At this level, the website must comply with all the 

criteria in levels A, AA and AAA. 

B. Web Accessibility, Empirical Evidence 

Systematic literature review (SLR) provides empirical evidence on a topic. In particular, the following SLRs 

are related to Web Accessibility automatic evaluation. So, in [1], the aim of the systematic literature review was 

analyze the empirical methods of evaluating accessibility to educational websites, disabilities and their errors 

described in a total of 25 selected studies. The results show that in 20 of the 25 papers, Web Accessibility was 

evaluated with automatic tools.  

Also in [14], the authors presented a systematic literature review in order to determine WA using automatic 

tools. In [13] some challenges were exposed in order to assess accessibility in 348 main university websites in 

Latin America according to their rankings on Webometric. The results show, as a frequent problem, the lack of 

alternative image text based on WCAG 2.0 

Since 2015 some empirical evidence related to WCAG 2.0 were study. As example, the following studies 

were mentioned. In [15], [16] and [17] the automatic valuation of WCAG 2.0 guidelines were applied to CMS 

as Joomla and Drupal Floss Platforms. Also, in 31 the evaluation was focused to evaluate the WA’s journal 

management software. Also, some empirical studies applying automatic validators on websites built in 

educational contexts are mentioned in [18] [19] [20] [21]. 

The remainder of this article is structured as follows. Section 2 presents the method, including sample 

selection. Section 3 describes the evidence and the analysis of the results obtained when evaluating the websites 

using TAW as Web Accessibility on line’s validators. Finally, Section 4 presents conclusions and future work. 

II. METHOD 

According to [19] [20] the method consists on the following stages: 

 Stage 1. Similar empirical projects were selected and analyzed.  

 Stage 2. The theoretical framework referred about WA was studied in deep, using documents, tools 

provided by the W3C and repositories as data sources. 

 Stage 3. Sample selection. Eight websites designed and built as case study were selected. For privacy 

reasons, the analyzed site name is not specified. 
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 Stage 4. Criteria established by the WCAG 2.0 guidelines [12] were selected. 

 Stage 5. Evaluation of the main page of each website.  

 TAW [22], an automatic validators or a software program that can check the web pages against the web 

standards, was selected. According to [13] [23] [24] there are several tools available that assist in website 

evaluations. So we select “which tools are used most often to verify the successful compliance with WCAG 

2.0” and “the easiest to use and the most appropriate”. TAW is based on WCAG 2.0 and UNE 

139803:2012. 

 Google Chrome as browser was selected. 

 Stage 6. Systematization and analysis of data. The results provided by TAW [22], as automatic validators, 

were systematized, in order to define and elaborate further studies from the obtained results. 

III. RESULTS 

This section describes the results obtained from the WCAG 2.0 [12] guidelines application in order to validate 

the main page of 8 sites selected.  So, the target audience for this study is people interested in knowing about 

website accessibility status (based on WCAG 2.0) [1]. The principles and guidelines used were the ones 

described below [25]: 

A. Perceivable - Information and User Interface Components must be Presentable to Users in Ways 

they Can Perceive: 

i. Text Alternatives: Provide text alternatives for any non-text content so that it can be changed into other 

forms people need, such as large print, Braille, speech, symbols or simpler language; 

ii. Time-based Media: Provide alternatives for time-based media;  

iii. Adaptable: Create content that can be presented in different ways (for example simpler layout) without 

losing information or structure; 

iv. Distinguishable: Make it easier for users to see and hear content including separating foreground from 

background. 

B. Operable: 

i. Keyboard Accessible: Make all functionality available from a keyboard; 

ii. Enough Time: Provide users enough time to read and use content;  

iii. Seizures: Do not design content in a way that is known to cause seizures; 

iv. Navigable: Provide ways to help users navigate, find content, and determine where they are. 

C. Understandable - Information and the Operation of user Interface must be Understandable: 

i. Readable: Make text content readable and understandable; 

ii. Predictable: Make Web pages appear and operate in predictable ways;  

iii. Input Assistance: Help users avoid and correct mistakes. 
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D. Robust - Content must be Robust Enough that it can be Interpreted Reliably by a Wide Variety of 

user Agents, Including Assistive Technologies: 

i. Compatible: Maximize compatibility with current and future user agents, including assistive technologies. 

The checks carried out by TAW [22] are divided into two categories: i) Automatic: accessibility problem that 

the tool detects automatically and that must be solved; ii) Manuals: the tool signals a possible problem that 

needs to be checked. 

The report generated by TAW [22] summarizes the total of the problems (indicates the necessary corrections), 

the warnings (determines aspects to be reviewed manually) and the unverified points (the criteria that require a 

complete manual analysis); and organizes them by the mentioned principles: Perceptible, Operable, 

Understandable and Robust. 

Also, the following metrics were applied in order to determine the total of problems (TGPS) detected 

automatically and the general total of problems that require manual review (TPRMS), including warnings and 

unverified points [19] [20]. 
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Table 1 shows the existence of automatic problems by principles and must made some corrections, where it is 

observed that the operable principle and the understandable principle are those that were mostly fulfilled in the 

analyzed sites, that is, they require fewer corrections. 

Table 1. Number of problems by principles. 

Sites Perceivable Operable Understandable Robust TGPS 

Site 1 1 0 0 0 1 

Site 2 9 0 4 3 16 

Site 3 39 2 12 12 65 

Site 4 1 0 1 39 41 

Site 5 1 0 1 1 3 

Site 6 10 0 5 4 19 

Site 7 5 0 3 3 11 

Site 8 0 0 1 0 1 

Total corrections 66 2 27 62 

 

Fig. 1 shows the results obtained through the implementation of the WCAG 2.0 guidelines in the initial 

website’s pages using TAW [22]. The TGPS metric indicates the problems that require correction in the 

analyzed sites, where site 3 with the most problems (65 problems), followed by sites 4 (41 problems) and 6 (19 

problems); and to a lesser extent sites 1 and 8 (1 problem each).  
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From the study of the values obtained, a general lack of compliance with the principles of WCAG 2.0 is 

evident in most of the sites [12]. Compliance with WCAG 2.0 will allow: i) the information and the components 

of the user interface to be presented, so that it can be perceived in the most intelligible or optimal way 

(Perceptible principle); ii) the content is sufficiently consistent and reliable to allow it to be used by a wide 

variety of user agents and technical aids (Robust principle); iii) the information and the handling of the user 

interface must be clear (Understandable principle). 

 

Fig. 1. Comparison of automatic problems detected by sites. 

Fig. 2 presents the possible problems detected by the tool that must be checked manually, grouped into 

“Warnings” (manual checking required) and “Not verified” (fully manual checking). The TPRMS metric 

indicates the total number of problems that require review in the evaluated sites and if it is necessary to make 

the pertinent corrections. Site 3 has the highest number of reviews (132), followed by site 6 (71) and to a lesser 

extent site 8 (22). The Fig. 3 presents the possible problems detected by the tool that must be checked manually 

and grouped by principle. 

 

Fig. 2. Comparison of problems to verify by sites. 
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Fig. 3. Comparison of problems to verify by principles. 

The automatic analysis presented in this article, allowed obtaining evidence that indicates that most of these 

technological products lack the application of WCAG as a relevant aspect of software quality. Therefore, as 

mentioned in [19] [20], it is recommended to design and develop this aspect as a non-functional requirement in 

the software life cycle. Also, compliance with the standard proposed by the W3C will be achieved. 

The results from the overall analysis of the 8 websites showed that the highest TGPS corresponded to site 3, 

ascending to 65 number of problems by principles. Also, the websites that presented lower TGPS correspond to 

Site 1 and Site 8, both of them with only one number of problems by principles. The obtained results, as the 

mentioned in [19] [20], evidence that the different selected websites analyzed need to correct errors in order to 

follow Level AA and HTML, CSS and JS technologies. So, authors can affirm that this websites do not meet 

any version of the Web Content Accessibility Guidelines (WCAG) and their conformance levels. Following [1] 

it could be derived in “recommendations that will allow future web designers and developers to improve website 

accessibility”. 

IV. CONCLUSION AND FUTURE WORK 

This study provides empirical evidence about the WCAG 2.0’s application. These results obtained by this 

accessibility evaluation of a sample of select websites that were built using web frameworks indicates that no 

one reached an acceptable accessibility level AA. 

As in previous studies, the evidence obtained corroborates the need to make explicit the importance of 

applying the WCAG. This would contribute to a more inclusive digital society. 

These processes and results indicate the need to implement more exhaustive studies to improve accessibility 

to web content in order to contribute to a more inclusive digital society. 

The application of web guidelines and accessibility contributes from university to society, in order to promote 

the development of more inclusive websites. 
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