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Abstract 
This article presents an analysis of the accessibility of web portals of educational institutions at the 
cities of Cuenca, Guayaquil and Quito in Ecuador. The purpose of the research is to evaluate the 
accessibility of the web portals with the Web Content Accessibility Guidelines (WCAG) 2.0 with 
conformance level A and analyze their regulatory compliance. To this end, 69 web portals of 
educational institutions are selected as object of study; up to seven pages of each portal are analyzed. 
In order to determine the accessibility errors in the 460 selected web pages, the online tools 
Examinator, TAW, Markup Validation Service and CSS Validation Service are used. The results 
obtained show that it is necessary to correct errors in all the analyzed web portals of the educational 
institutions of the cities of Cuenca, Guayaquil and Quito. With the data of the evaluation, the level of 
conformance with the success criteria is established, the results show the non-conformance of the 
Ecuadorian technical regulation RTE INEN 288, which establishes that all Ecuadorian websites that 
provide a public service must be accessible as WCAG 2.0 level A as of August 8, 2018. 
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1 INTRODUCTION  
Web accessibility means that people with some type of disability can use the Web in the same 
conditions as the rest of the people. The term web accessibility refers to a design that allows people 
with disabilities to perceive, understand and interact with the page or website they are browsing. Web 
accessibility also benefits other people, including elderly people who have seen their skills diminished 
as a result of the years. The Web is a very important resource for different aspects of life: education, 
employment, government, commerce, health, entertainment and many others. An accessible website 
provides equal access and equal opportunities to people with disabilities. An accessible website can 
help people with disabilities to participate more actively in society [1]. 

ISO / IEC 40500: 2012 [2] Web Content Accessibility Guidelines (WCAG) 2.0 covers a wide range of 
recommendations to make web content more accessible. The satisfaction of these guidelines could 
make the content accessible to a wider range of people with disabilities, including blindness and poor 
vision, deafness and hearing loss, learning disabilities, cognitive limitations, limited movement, speech 
disabilities, photographic sensitivity and combinations of these. The satisfaction of these guidelines 
could also make web content more usable for general users. Websites, technologies or tools that do 
not comply with standards may create barriers that exclude people from using the Web. 

Ecuador, like other countries, has adopted the ISO / IEC 40500: 2012 [3]. To follow up on the 
mandatory compliance in Ecuador of the NTE INEN-ISO / IEC 40500 standard, the Ecuadorian 
technical regulation RTE INEN 288 “Accessibility for web content” was stablished, which is applicable 
from August 8, 2016 [4]. This regulation affects the contents published on public and private sector 
websites that provide public services. There is a two-years period for adaptation, so that until August 
8, 2018, all Ecuadorian websites that provide a public service must be accessible WCAG 2.0 level A, 
only. According to this deadline, Ecuadorian websites should have complied with the standard of 
accessibility WCAG 2.0 level A at present. In order to achieve a level of conformance A (the 
minimum), the web pages must satisfy all the compliance criteria of level A. Public and private 
institutions of the Republic of Ecuador together with web developers must accept and implement the 
regulation to allow a universal access to the Web. In addition, the regulations in Ecuador have not 
been updated, but it is possible that they do so in the future with WCAG 2.1 [5]. 
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Education is in an evolutionary process that is adjusted to laws, regulations and new demands in 
teaching and learning. A key aspect is to achieve the inclusion and participation of all people in the 
educational environment, as required in article 24 Education of the Convention on the rights of 
persons with disabilities [6]. To this end, educational web portals must also satisfy the provisions of 
the Ecuadorian technical regulation RTE INEN 288 [4]. Administrators of the websites must apply the 
current accessibility regulations so that anyone can use their web portals without restrictions.  

According to the statistics published by the National Council for Equality of Disabilities (CONADIS) 
with information from the Ministry of Public Health of persons registered with disabilities in Ecuador 
until February 2019 [7] there are 458,505 registered persons with disabilities in Ecuador. In Cuenca, 
there are 20,113 people with disabilities, in Guayaquil 74,092 and in Quito 63,370.  

Despite the importance of web accessibility, compliance in the web portals of educational institutions 
falls short in Ecuador. The purpose of this research is to evaluate the accessibility of web portals of 
educational institutions in the cities of Cuenca, Guayaquil and Quito with WCAG 2.0 and a level of 
conformance A and analyze their regulatory compliance. To this end, we seek answers to the 
following questions: What web portals of educational institutions comply with WCAG 2.0 with a level of 
conformance A? What is the average of errors in the web portals of educational institutions? Also, we 
aim to verify if the entry into force of the Ecuadorian technical regulation and the compliance with the 
deadline of the first transitory have contributed to improve the accessibility of educational web portals. 

In what refers to the structure and contents of this paper, section 2 presents the concepts related to 
research. In section 3, the review of different bibliographic sources of experiences and results of web 
accessibility research. Section 4 deals with the methodology used. Section 5 contains the accessibility 
results of the web portals of the educational institutions of the cities of Cuenca, Guayaquil, Quito and 
their regulatory compliance. Finally, conclusions of the research are presented in Section 6. 

2 RELATED CONCEPTS 

2.1 Web Content Accessibility Guidelines (WCAG) 2.0 
WCAG 2.0 [8] covers a wide range of recommendations for creating more accessible web content. It 
has 12 guidelines that are organized under 4 principles: perceivable, operable, understandable, and 
robust. For each guideline, there are testable success criteria, which are at three levels: A, AA, and 
AAA [9]: 

1 Principle 1: Perceivable - Information and user interface components must be presentable to 
users in ways they can perceive. 
o Guideline 1.1 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. 

o Guideline 1.2 Time-based Media: provide alternatives for time-based media. 
o Guideline 1.3 Adaptable: create content that can be presented in different ways (for example 

simpler layout) without losing information or structure. 
o Guideline 1.4 Distinguishable: make it easier for users to see and hear content including 

separating foreground from background. 
2 Principle 2: Operable - User interface components and navigation must be operable. 

o Guideline 2.1 Keyboard Accessible: make all functionality available from a keyboard. 
o Guideline 2.2 Enough Time: provide users enough time to read and use content. 
o Guideline 2.3 Seizures: do not design content in a way that is known to cause seizures. 
o Guideline 2.4 Navigable: provide ways to help users navigate, find content, and determine 

where they are. 
3 Principle 3: Understandable - Information and the operation of user interface must be 

understandable. 
o Guideline 3.1 Readable: make text content readable and understandable. 
o Guideline 3.2 Predictable: make web pages appear and operate in predictable ways. 
o Guideline 3.3 Input Assistance: help users avoid and correct mistakes. 

4698



4 Principle 4: Robust - Content must be robust enough that it can be interpreted reliably by a wide 
variety of user agents, including assistive technologies. 
o Guideline 4.1 Compatible: maximize compatibility with current and future user agents, 

including assistive technologies. 

2.2 Conformance levels 
The conformance levels are three [8]: 

• Level A: for level A conformance (the minimum level of conformance), the web page satisfies 
all the level A success criterion, or a conforming alternate version is provided. 

• Level AA: for level AA conformance, the web page satisfies all the level A and level AA 
success criteria, or a level AA conforming alternate version is provided. 

• Level AAA: for level AAA conformance, the web page satisfies all the level A, level AA and 
level AAA success criteria, or a level AAA conforming alternate version is provided. 

2.3 Web accessibility evaluation tools 
Web accessibility assessment tools are software programs or online services that help determine if 
web content meets accessibility guidelines [10]. A tool of this kind can never replace the revision made 
by an expert in web accessibility, so it should be used as a first step, but not the only one [11]. We 
cannot check all accessibility aspects automatically. Human judgments are required. Sometimes 
evaluation tools can produce false or misleading results. Web accessibility evaluation tools cannot 
determine accessibility; they can only assist in doing so [12]. 

2.3.1 Examinator 
Examinator1 is an online service to automatically evaluate the accessibility of a web page, using as a 
reference some techniques recommended by the WCAG 2.0. It awards a score between 1 and 10 as 
a quick indicator of the accessibility of the pages and provides a detailed report of the tests performed. 

2.3.2 Web accessibility test 
TAW2 is an online automatic tool for analyzing website accessibility. TAW's objective is to check the 
level of accessibility achieved in the design and development of websites in order to allow access to 
all people regardless their differentiating characteristics. It is intended for both inexperienced users 
who want to know the degree of accessibility of their website and for website managers, developers, 
website designers, etc. 

2.3.3 Markup Validation Service 
The Markup Validation service3 is a free W3C service that helps verify the validity of web documents 
written in HTML or XHTML markup languages. These languages are defined by technical 
specifications, which generally include a formal, machine-readable grammar (and vocabulary). 
Comparing a document with these restrictions is called validation, and this is done by the markup 
validator. 

2.3.4 CSS Validation Service 
CSS Validation Service4 of W3C is free software created by W3C to help web designers and 
developers to validate Cascading Style Sheets (CSS). What this tool does is help people who write 
CSS to check, and correct if necessary, their cascading style sheets. It not only compares style sheets 
with CSS specifications, but also helps to find common errors, typographical errors, or incorrect uses 
of CSS and some risk in terms of usability.  

 
1 Examinator: Web accessibility evaluation. Retrieved from http://examinator.ws/ 
2 TAW: Web accessibility test. Retrieved from https://www.tawdis.net/ 
3 Markup	Validation	Service:	About the W3C Markup Validation Service. Retrieved from https://validator.w3.org/about.html/ 
4 CSS	Validation	Service:	About	the	CSS	validator.	Retrieved from	https://jigsaw.w3.org/css-validator/about.html 
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3 RELATED WORKS 
In 2016, a web accessibility research was carried out on 5 websites of the Peruvian State in 
accordance with its current legislation. To this end, the authors identified the sites that have greater 
access and importance at the time of the investigation. The results throw a set of deficiencies such as 
color errors, audio, text, non-textual content and alt in images, errors in the interface components 
presented to the user, links without contents and inappropriate browsing order by tabulation [13]. 

In another research, they described the problems of web accessibility identified in 348 main university 
websites in Latin America according to their rankings on webometrics. The results show that the 
universities’ websites have frequent problems related to the lack of alternative image text. It was found 
that the university websites included in the present study violate web accessibility requirements based 
on the WCAG 2.0. The many problems identified concerning website accessibility indicate that it is 
necessary to strengthen web accessibility policies in each country and apply better directives in this 
area to make websites more inclusive [14]. 

In an investigation carried out in 2019, it was announced that a correct methodology should be applied 
in the correction of errors in the design of the websites in order to avoid poor quality products. In this 
way, the evaluation is a process that, in addition to visualize the different errors, becomes a quality 
control tool that allows developing reliable and usable products. Nevertheless, the comparative 
evaluation allows determining the errors with more presence in each of the websites under study, 
allowing identifying the areas that need more attention [15]. 

In another investigation, the purpose was to determine if the accessibility of the educational websites 
of the city of Cuenca have improved with the entry into force of the Ecuadorian technical regulation 
RTE INEN 288. The authors concluded that it is necessary to correct errors in all the web portals 
analyzed of educational units and colleges of Cuenca city. In fact, it attests the no compliance, until 
August 8, 2018, with the first transitory of the Ecuadorian technical regulation RTE INEN 288, which 
establishes that all Ecuadorian websites that provide a public service must be accessible WCAG 2.0 
level A [16].  

In an investigation carried out in 2019, they evaluated the accessibility of the websites of the 
Guayaquil University, Agrarian University of Ecuador, Higher Polytechnic School of the Littoral ESPOL 
and the University of the Arts UARTES, all of a public nature and of the city of Guayaquil. The authors 
they took as sample 5 pages of each website and 38 criteria that comply with conformance levels A 
and AA. They concluded that the websites of public institutions of higher education in Guayaquil have, 
on average, a deficient level of accessibility in the application of the NTE INEN ISO / IEC 40500: 2012 
standard [17]. 

4 METHODOLOGY 
The methodology applied to evaluate the accessibility of web portals is composed of four steps: 

1 Selection of educational institutions: the information of the period 2017-2018 of the Master 
File of Educational Institutions (AMIE) of the Ministry of Education of Ecuador was used [18]. 

2 Selection of a representative sample: according to the types of domain in Ecuador, the 
domain name .edu.ec is “only for entities, institutions or educational organizations, such as 
schools, universities, schools and institutes registered in Ecuador”. With this criterion, 69 web 
portals are selected. From each of the web portals, up to 7 sample web pages were selected. 

3 Evaluation of the selected pages of the web portals: to determine the accessibility errors of 
the 69 home pages and 391 web pages, the online tools Examinator, TAW, Markup Validation 
Service and CSS Validation Service were used. The home pages are the first impression and 
the cover letter that is given to the user who visits a website. In addition, these pages allow 
users to move between the other websites of the web portals. 

4 Level the compliance: To establish the level of compliance, we verified the icons that certify 
the web accessibility of the websites by W3C in HTML, CSS and their conformance levels A, AA 
and AAA. With the data obtained from the evaluation of the automatic tools, we corroborate the 
level of compliance with the WCAG 2.0 success criteria with a conformance level of A. 

4700



5 RESULTS 

5.1 Selection of web portals according to the .edu.ec domain 
The Ministry of Education of Ecuador in the AMIE [18] collects data from public and private institutions 
(students, teachers, infrastructure, among others) at the national and territorial levels at the beginning 
and at the end of the school year. The information is available from the period 2009-2010 to 2017-
2018. With the information for the period 2017-2018, we determined that in the city of Cuenca there 
are 529 educational educational establishments, 1,660 in Guayaquil and 1,877 in Quito. The 69 
educational web portals selected for this study can be seen in Table 1. 

Table 1. Web portals of educational institutions. 

Abbreviations Educational institutions URL Web Portal 
CUENCA 

Aaschool Escuela de Educación Básica Particular Asian American 
School http://www.aaschool.edu.ec 

Adistanciabg Colegio de Bachillerato Particular Bill Gates http://colegioadistanciabg.edu.ec 

Amauta Amauta http://www.amauta.edu.ec 

Americancollege Unidad educativa american school http://www.americanschool.edu.ec 

Uepcc Unidad Educativa Particular Católica de Cuenca  http://plantelesanexos.ucacue.edu.ec 

Benignomalo Unidad educativa benigno malo http://www.colegiobenignomalo.edu.ec 

Casc Colegio Alemán Stiehle de Cuenca http://www.casc.edu.ec 

Catalinas Unidad Educativa Particular Rosa de Jesús Cordero https://www.catalinas.edu.ec 

Comilcue Unidad educativa abdón calderón http://www.comilcue.edu.ec 

Continental Unidad educativa continental http://continental.edu.ec 
Delasallecuenca Unidad Educativa Particular Hermano Miguel de la Salle https://www.delasallecuenca.edu.ec 
Herlindatoral Unidad educativa herlinda toral http://www.herlindatoral.edu.ec 
Laasuncion Unidad Educativa la Asunción http://www.laasuncion.edu.ec 
Latinoamericano Unidad educativa latinoamericano http://www.latinoamericano.edu.ec 

Madrid Unidad educativa madrid http://www.unidadeducativamadrid.edu.ec 

Manueljcalle Unidad Educativa del Milenio Manuel J Calle http://www.colegiomanueljcalle.edu.ec 

Mariorizzini Unidad educativa mario rizzini http://mariorizzini.edu.ec 

Santana Unidad educativa santana unesa http://www.santana.edu.ec 

Sscc Unidad educativa particular sagrados corazones https://sscc-cuenca.edu.ec 

Sudamericano Unidad educativa sudamericano http://www.sudamericano.ec 

Uebi Unidad educativa bilingüe interamericano http://uebi.edu.ec 

Uelac Unidad educativa liceo americano católico http://www.uelac.edu.ec 

Uemo Unidad educativa misioneros oblatos http://www.uemo.edu.ec 

Ueoblatas Unidad Educativa Particular Corazón de María http://www.ueoblatas.edu.ec 

Ueporvenir Unidad educativa porvenir http://www.ueporvenir.edu.ec 
Uets Unidad educativa técnico salesiano http://www.uets.edu.ec 
Uesmacuenca Unidad educativa salesiana maría auxiliadora https://www.uesmacuenca.edu.ec 
Unidadborja Unidad educativa particular borja https://www.unidadborja.edu.ec 
Verbo Unidad educativa cristiana verbo http://www.verbo.edu.ec 
GUAYAQUIL 
americanschool Unidad educativa american school http://www.americanschool.edu.ec 
americovespucio Unidad educativa americo vespucio https://americovespucio.edu.ec 
anai Unidad educativa academia naval almirante illingworth https://anai.edu.ec 
colegioamericano Colegio americano de guayaquil http://colegioamericano.edu.ec 
copol Unidad educativa particular politécnico http://www.copol.edu.ec 
delfos Unidad educativa particular delfos http://www.delfos.edu.ec 
domingocomin Unidad educativa particular steiner internacional https://www.domingocomin.edu.ec 
ellibertador Unidad educativa el libertador https://ellibertador.edu.ec 
gabrielamistral Unidad educativa particular gabriela mistral https://gabrielamistral.edu.ec 
lasalleguayaquil Unidad educativa particular san josé la salle http://www.lasalleguayaquil.edu.ec 
liceocristiano Unidad educativa particular liceo cristiano de guayaquil http://www.liceocristiano.edu.ec 
liceopanamericano Escuela de educación básica liceo panamericano centenario https://liceopanamericano.edu.ec 
marillac Unidad educativa partiular santa luisa de marillac https://www.marillac.edu.ec 
nuevocontinente Unidad educativa nuevo continente http://nuevocontinente.edu.ec 
sanfranciscodeasis Unidad educativa san francisco de asis http://sanfranciscodeasis.edu.ec 
santistevan Unidad educativa particular jose domingo de santistevan https://www.santistevan.edu.ec 

stodomingo Unidad educativa particular bilingue santo domingo de 
guzmán http://www.stodomingo.edu.ec 

ue-antares Unidad educativa antares http://www.ue-antares.edu.ec 
uenma Unidad educativa nuestra madre de la alborada http://www.uenma.edu.ec 
uepasionista Unidad educativa pasionista http://www.uepasionista.edu.ec 
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QUITO 
alvernia Unidad educativa alvernia http://www.alvernia.edu.ec 
atenas-school Unidad educativa particular atenas school http://www.atenas-school.edu.ec 
britanico Unidad educativa particular británico internacional https://www.britanico.edu.ec 
caq Colegio alemán quito http://www.caq.edu.ec 
colegiocharlesdarwin Unidad educativa charles darwin https://www.colegiocharlesdarwin.edu.ec 

comil Unidad Educativa de Fuerzas Armadas Colegio Militar No 1 
Eloy Alfaro http://www.comil.edu.ec 

csgabriel Colegio san gabriel https://www.csgabriel.edu.ec 
gasset José Ortega y GASSET http://www.gasset.edu.ec 
hontanar Unidad educativa particular hontanar http://www.hontanar.edu.ec 
inmaculada Unidad Educativa Particular de la Inmaculada http://www.inmaculada.edu.ec 
isaacnewton Unidad educativa particular isaac newton http://www.isaacnewton.edu.ec 
josemariavelaz José maría velaz http://josemariavelaz.edu.ec 
julioverne Unidad educativa particular julio verne https://www.julioverne.edu.ec 
liceointernacional Unidad educativa particular liceo internacional https://www.liceointernacional.edu.ec 
montessori Institución educativa particular montessori http://www.montessori.edu.ec 
saintdominic Saint dominic school https://www.saintdominic.edu.ec 
sanagustin Unidad educativa san agustín http://www.sanagustin.edu.ec 
spellman Unidad educativa salesiana cardenal spellman http://www.spellman.edu.ec 
uegonzaga San luis gonzaga https://uegonzaga.edu.ec 
ueldv Unidad educativa particular leonardo da vinci https://www.ueldv.edu.ec 

5.2 Selection of web pages 
After having made the search of web pages within the web portals of educational institutions in the 
cities of Cuenca, Guayaquil and Quito. A sample of up to seven web pages of each of the web portals 
were selected. The number of web pages selected in each city can be seen in the Table 2. 

Table 2. Selected web pages of educational institutions. 

Cities Web portals Web pages 
Cuenca 29 191 
Guayaquil 20 133 
Quito 20 136 
Total 69 460 

5.3 Evaluation home pages 
In order to evaluate the accessibility of the main pages, the Examinator tool is used, which presents a 
complete battery of 100 automatic tests, which are convenient for a first approach to web accessibility. 
It has been identified that the web pages of educational institutions were not designed with a vision of 
web accessibility, so the use of automatic tools allows identifying frequent errors that the technical 
team in each institution can solve in the first instance [19]. After having evaluated the main pages of 
the web portals of the educational institutions, the results can be seen in the Table 3. 

Table 3. Analysis of the home pages of the educational institutions. 

No. 
Cuenca Guayaquil Quito 

Educational 
institutions 

Examinator 
AccessMonitor 

Educational 
institutions 

Examinator 
AccessMonitor 

Educational 
institutions 

Examinator 
AccessMonitor 

1 aaschool 4.6 americanschool 6.3 alvernia 5.3 
2 adistanciabg 8.2 americovespucio 5.3 atenas-school 5.1 
3 amauta 4.8 anai 4.7 britanico 5.2 
4 americancollege 4.6 colegioamericano 4.7 caq 5.5 
5 benignomalo 4.8 copol 5.3 colegiocharlesdarwin 6.2 
6 casc 5.8 delfos 5.5 comil 5.3 
7 catalinas 5.3 domingocomin 3.2 csgabriel 5.5 
8 comilcue 5.6 ellibertador 6.6 gasset 5.4 
9 continental 5.3 gabrielamistral 5.2 hontanar 4.8 
10 delasallecuenca 4.6 lasalleguayaquil 5.8 inmaculada 5.3 
11 herlindatoral 5.4 liceocristiano 4.9 isaacnewton 4.5 
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12 laasuncion 3.1 liceopanamericano 5.9 josemariavelaz 7.1 
13 latinoamericano 5.5 marillac 3.5 julioverne 5.5 
14 madrid 5.8 nuevocontinente 5.5 liceointernacional 4.6 
15 manueljcalle 7.2 sanfranciscodeasis 4.7 montessori 5.5 
16 mariorizzini 6.3 santistevan 3.6 saintdominic 4.8 
17 santana 5 stodomingo 3.1 sanagustin 4.1 
18 sscc 4.2 ue-antares 4.4 spellman 6.1 
19 sudamericano 6.1 uenma 4.2 uegonzaga 3.4 
20 uebi 5.2 uepasionista 5.8 ueldv 5.1 
21 uelac 5.5   

 
  

 

22 uemo 5.3   
 

  
 

23 ueoblatas 5.9   
 

  
 

24 uepcc 5.7   
 

  
 

25 ueporvenir 5.4   
 

  
 

26 uesmacuenca 4.5   
 

  
 

27 uets 7.5   
 

  
 

28 unidadborja 5.6   
 

  
 

29 verbo 4.7   
 

  
 

AVERAGE: 5.43   4.91   5.22 

Five pages of educational institutions in the city of Cuenca, eight in Guayaquil and eight in Quito could 
not be evaluated due to a limitation of the Examinator to evaluate web pages whose URL is based on 
the secure HTTPS protocol. These pages were evaluated using AccessMonitor, which also performs 
an automatic validation of the WCAG 2.0, in the results it synthesizes and quantifies the accessibility 
level reached. Using Examinator and AccessMonitor an average of 5.43 is achieved in compliance 
with the accessibility of the home pages in Cuenca, 4.91 in Guayaquil and 5.22 in Quito. 

5.4 Evaluation web portals 
After having evaluated the web portals of educational institutions in the cities of Cuenca, Guayaquil 
and Quito. The errors are determined by each of its principles: perceptible (P), operable (O), 
understandable (C) and robust (R); the HTML and CSS errors, as can be seen in Tables 4, 5, 6 
respectively. 

Table 4. Analysis of the web portals of the educational institutions of Cuenca city. 

Educational 
institutions 

Cuenca 
Analyzed 

Pages 
TAW 

Markup 
Validation 

Service (HTML) 

CSS 
Validation 

Service 
P O U R Errors Errors 

aaschool 7 250 120 21 555 24.57 4.00 
adistanciabg 7 332 191 49 3923 32.00 32.00 
amauta 7 284 115 35 321 30.86 30.43 
americancollege 7 320 248 64 367 6.14 25.29 
benignomalo 7 246 154 44 72 10.29 35.86 
casc 7 342 189 30 2232 4.86 21.14 
catalinas 4 366 43 12 375 3.14 40.00 
comilcue 4 200 62 29 40 95.43 67.43 
continental 7 473 115 34 1646 9.57 1.29 
delasallecuenca 7 997 92 20 870 17.43 36.29 
herlindatoral 7 435 189 55 1949 312.86 237.00 
laasuncion 7 271 184 61 283 15.29 50.86 
latinoamericano 7 491 84 17 57 8.29 17.00 
madrid 6 72 66 11 2888 2.29 0.00 
manueljcalle 3 71 38 13 30 30.14 9.00 
mariorizzini 7 96 78 38 23 5.14 1.29 
santana 7 132 128 33 315 4.86 1.14 
sscc 7 454 499 44 1177 27.71 28.00 
sudamericano 7 578 225 64 969 17.57 22.86 
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uebi 7 424 187 91 2837 7.00 7.57 
uelac 7 390 202 76 1756 4.57 16.00 
uemo 7 501 147 58 7435 8.29 9.57 
ueoblatas 7 244 137 76 1026 12.57 6.43 
uepcc 6 358 163 64 2827 13.71 17.14 
ueporvenir 7 238 146 33 151 17.43 119.57 
uesmacuenca 7 704 126 52 552 29.14 33.86 
uets 7 736 252 43 3828 172.14 25.86 
unidadborja 7 712 466 38 1106 6.14 139.43 
verbo 7 258 168 50 498 28.29 18.00 

TOTAL: 191 10975 4814 1255 40108 957.71 1054.29 
Average errors / page 57.5 25.2 6.6 210.0 5.0 5.5 

With the evaluation of TAW, it is determined that 87 % are warnings that must be reviewed in the 
design and content of the web pages. 9 % are problems that must be corrected according to the 
compliance criteria (success) of WCAG 2.0. 4 % are unverified points that require a complete manual 
analysis for compliance. In evaluating HTML content with Markup Validation Service, 52 % are errors 
and 48 % are warnings. In the evaluation of CSS content with CSS Validation Service we have that 
3 % are errors and 97 % warnings.  

Table 5. Analysis of the web portals of the educational institutions of Guayaquil city. 

Educational 
institutions 
Guayaquil 

Analyzed 
Pages 

TAW Markup Validation 
Service (HTML) 

CSS Validation 
Service 

P O U R Errors Errors 
americanschool 7 182 122 22 5196 3.71 3.71 
americovespucio 5 409 102 99 190 8.86 8.86 
anai 7 580 213 81 169 6.29 6.29 
colegioamericano 7 443 256 64 3658 102.71 102.71 
copol 7 330 173 24 1914 15.57 15.57 
delfos 7 849 404 49 4156 3.00 3.00 
domingocomin 7 422 199 84 321 2.43 2.43 
ellibertador 5 133 104 16 15 1.43 1.43 
gabrielamistral 4 123 51 32 89 10.00 9.86 
lasalleguayaquil 7 246 245 24 569 30.00 30.00 
liceocristiano 7 215 210 14 387 20.29 20.29 
liceopanamericano 7 514 190 33 170 4.43 4.43 
marillac 7 389 173 58 139 38.43 38.43 
nuevocontinente 7 447 210 66 2621 11.29 24.29 
sanfranciscodeasis 7 455 378 27 95 4.14 4.14 
santistevan 7 416 167 73 150 25.00 25.00 
stodomingo 7 1358 133 21 240 45.86 45.86 
ue-antares 7 501 204 50 1992 8.71 10.71 
uenma 7 307 162 45 690 89.00 89.00 
uepasionista 7 681 78 16 195 4.00 4.00 
TOTAL: 133 9000 3774 898 22956 435.14 450.00 

Average errors / page 67.7 28.4 6.8 172.6 3.3 3.4 

With the evaluation of TAW, it is determined that 80 % are warnings that must be reviewed in the 
design and content of the web pages. 16 % are problems that must be corrected according to the 
compliance criteria (success) of WCAG 2.0. 4 % are unverified points that require a complete manual 
analysis for compliance. In evaluating HTML content with Markup Validation Service, 51 % are errors 
and 41 % are warnings. When evaluating CSS content with CSS Validation Service, 15 % are errors 
and 85 % are warnings. 
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Table 6. Analysis of the web portals of the educational institutions of Quito city. 

Educational 
institutions Quito 

Analyzed 
Pages 

TAW Markup Validation 
Service (HTML) 

CSS Validation 
Service 

P O U R Errors Errors 
alvernia 4 322 152 27 1020 12.00 11.71 
atenas-school 6 302 321 147 1995 5.00 25.00 
britanico 7 1222 82 26 704 168.29 101.14 
caq 7 375 118 28 759 18.00 11.57 
colegiocharlesdarwin 7 669 142 90 123 5.14 2.14 
comil 7 258 91 25 4696 40.29 0.86 
csgabriel 7 460 127 77 59 11.71 24.00 
gasset 7 1216 780 143 2748 13.86 156.29 
hontanar 7 576 149 42 3069 37.14 49.14 
inmaculada 7 470 162 126 2610 21.00 29.57 
isaacnewton 7 404 243 33 4530 51.43 481.29 
josemariavelaz 7 1808 644 43 251 5.57 3.71 
julioverne 7 335 101 67 109 5.14 25.86 
liceointernacional 7 440 737 63 35 8.00 8.14 
montessori 7 333 195 33 159 24.43 1.00 
saintdominic 7 1108 230 71 1385 236.00 170.43 
sanagustin 7 190 150 45 179 13.86 0.43 
spellman 7 404 235 102 1525 38.14 33.29 
uegonzaga 7 581 126 147 425 73.43 8.57 
ueldv 7 113 138 32 1309 10.57 44.00 

TOTAL: 136 11586 4923 1367 27690 799.00 1188.14 
Average errors / page 85.2 36.2 10.1 203.6 5.9 8.7 

With the evaluation of TAW, it is determined that 82 % are warnings that must be reviewed in the 
design and content of the web pages. 14 % are problems that must be corrected according to the 
compliance criteria (success) of WCAG 2.0. 4 % are unverified points that require a complete manual 
analysis for compliance. In evaluating HTML content with Markup Validation Service, 61 % are errors 
and 39 % are warnings. When evaluating CSS content with CSS Validation Service, 4 % are errors 
and 96 % are warnings. This investigation makes the analysis of the errors obtained from the 
application of the online tools TAW, Markup Validation Service (HTML) and CSS Validation Service. It 
is worth mentioning that Markup Validation Service (HTML) and CSS Validation Service errors were 
averaged as the final result. For the reason that the errors were identical since the same HTML and 
CSS code was used in all web pages of the web portal. In Table 7, we can see the summary of the 
errors of the web portals of the 69 educational institutions. 

Table 7. Summary of the errors of the web portals. 

  P O U R Errors HTML Errors CSS Average 
Minimum 71 38 11 15 1.43 0 22.74 
Median 404 162 44 569 13.71 20.29 202.17 
Mean 457.4 195.8 51.01 1315 31.77 39.02 348.33 
Maximum 1808 780 147 7435 312.86 481.29 1827.36 

The average of errors in the web portals is of 348.33, according to the data obtained using the online 
tools TAW, Markup Validation Service and CSS Validation Service.  

5.5 Level of compliance 
After having reviewed the web portals of the educational institutions of the city of Cuenca, Guayaquil 
and Quito it is verified that none have the icons that certify the accessibility of the websites by the 
W3C in HTML, CSS or their conformance levels A, AA and AAA. According to the results obtained, it 
is determined that it is necessary to correct errors in all web portals analyzed by educational 
institutions. Therefore, it is evident its non-compliance with the first transitory of the Ecuadorian 
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technical regulation RTE INEN 288, which establishes that all Ecuadorian websites that provide a 
public service must be accessible WCAG 2.0 level A until August 8, 2018. The institutions educational 
institutions must responsibly undertake the current accessibility regulatory compliance to provide 
universal access to their web portals.  

6 CONCLUSIONS 
The largest number of errors is because the web pages analyzed are not robust enough. The previous 
assessment gives a first impression of the structure and design of the websites, considering that the 
results are preliminary; for the results to be reliable and complete, manual tests must be carried out 
with experts. 

Errors need be corrected in all web portals of educational institutions in the cities of Cuenca, 
Guayaquil and Quito analyzed. Given the average of errors found, it is more feasible for educational 
institutions to redesign their web portals, in order to comply with the web accessibility guidelines. They 
can also improve the compliance of the WCAG 2.0, with an arduous work of revision and correction of 
the source code of their web portals. 

For which the developers must understand the accessibility, learn how to implement it and know their 
legal obligations. The benefit is to provide universal access to the web and improve its usability. 
According to WHO statistics, CONADIS people with disabilities increase rapidly and web accessibility 
is a mechanism to improve the quality of life of these people. 

The adoption of the NTE INEN-ISO / IEC 40500 standard in Ecuador requires that the web portals of 
educational institutions be accessible. Hard work that software developers must undertake to comply 
with web accessibility guidelines and their levels of compliance. If the developers or programmers do 
not become aware of the current regulations and apply it in the development of web pages, they will 
not be promoting universal access to the web. The challenge of the educational community is to 
undertake web accessibility projects for compliance with WCAG 2.0 on their websites with an AA 
conformance level as established in the Ecuadorian technical regulation RTE INEN 288 “accessibility 
for web content” until August 2020. 
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