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Abstract: Ensuring equitable and inclusive access to educational services in Higher Education Insti-
tutions (HEIs) requires the development of strategies that consider the diversity of their academic
members, administrative staff, and students, as well as the use of information and communication
technologies. The identification of requirements for technological accessibility in HEIs allows for the
establishment of actions aimed at considering accessibility aspects in the processes of admission,
permanence, and graduation, in order to support students with disabilities in their transit through
these institutions. Having a systematic approach to guide the design of educational strategies in
HEISs contributes to the identification of areas for improvement for the benefit of educational quality
and community members. This article describes the proposal of a process based on the Plan-Do-
Check-Act (PDCA) cycle, and a methodology for the implementation of accessible learning envi-
ronments oriented to the implementation of an accessible virtual campus based on the establish-
ment of five defined phases: diagnosis, planning, implementation, control, and tracing. This pro-
posal is aimed at supporting Latin American HEIs in the integration of technological accessibility
requirements from a systematic and continuous improvement approach.

Keywords: accessibility; higher education; PDCA cycle; accessible virtual campus

1. Introduction

The increase in the use of Information and Communication Technology (ICT) con-
tributes to the creation of changes that allow the digitalization of processes within organ-
izations. Higher Education Institutions (HEIs) are no exception to this. Therefore, for this
digital transformation to occur in universities, we must consider structural changes to the
entire institution. The restructuring includes how the institution manages academic and
administrative personnel and students [1].

The sustainable development goals of the United Nations, in particular goal 4, which
refers to ensuring inclusive and equitable quality education, emphasizes the need for car-
rying out actions to ensure equal access for men and women at different levels of educa-
tion, including undergraduate studies, by 2030. Additionally, it seeks to eliminate gender
inequality and ensure equal access to education for all vulnerable groups (people with
disabilities, indigenous groups, and children in vulnerable conditions) [2].

Actions at different levels of an HEI are necessary to create academic processes that
fulfill the requirements of people with disabilities [3]. These actions should involve the
processes of admission, permanence, and graduation, so that students, especially those
with disabilities, have the necessary support during college.
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Molina-Perez, ]J.-Pulido-Jimenez, C. [4] mentions the existence of limitations that
negatively impact the implementation of ICT on pedagogical environments and can rep-
resent an obstacle in the implementation of accessible campuses. These limitations include
the following: the lack of appropriate content, lack of support or training for staff, and the
lack of digital skills on the part of students and teachers. Due to this, having a mechanism
to determine the technological accessibility requirements in HEIs ensures positive results
to achieve the implementation of accessible virtual campuses by enabling better decision
making.

The International Organization for Standardization (ISO) defines accessibility as the
extent to which a system, product, service, environment, or facility can be used by the
highest number of users possible, regardless of their characteristics, abilities, and require-
ments, while still allowing it to meet its intended goals for which it was designed [5,6].
Thus, having strategies supported by accessible technology helps to reduce existing digi-
tal barriers related to access of academic services for people with disabilities [7].

The concept of technological accessibility refers to technology designed to be adapted
to the user’s requirements, and to make itself accessible without requiring external assis-
tive technology. Furthermore, a technology is accessible in the case that it is compatible
with assistive technologies [6]. Accessible technology, also called adaptive technology, is
designed to cover most user abilities, thus it is sometimes referred to as customizable tech-
nology [5]. Accessible technology encompasses the creation of websites, documents, dig-
ital resources, and other features that conform to the accessibility requirements that allow
for availability to a wide variety of users [8].

With regards to education, United Nations Educational, Scientific and Cultural Or-
ganization (UNESCO) [9] establishes that it is the responsibility of the state to promote
inclusive and equal education at all levels, including higher education.

In certain countries, strategies have been developed in order to promote technologi-
cal accessibility, mainly in the development and/or adaptation of learning management
systems (LMS). However, it should be noted that there is a clear need for the generation
of accessible educational material that allows students with disabilities to have the neces-
sary elements for their professional development [10].

Since 2000, in countries like Mexico, the educational requirements of people with dis-
abilities have been identified due to the creation of legal frameworks focused on safe-
guarding the rights of these people, leading to an increase in enrollment at different edu-
cational levels [11].

For Behm [12], a university campus is linked to the concept of spatial analysis. In this
sense, the university campus does not focus on a concept of buildings, but represents the
administrative, academic, and physical processes that involve the student community
within HEIs. Implementing a virtual campus in an HEI requires a multidimensional anal-
ysis that begins from an organizational perspective, and considers faculty and staff train-
ing processes, curricular restructuring, student support, content generation, and other as-
pects. On the other hand, it should be noted that the use of accessible platforms for learn-
ing management is a priority when it comes to monitoring student performance in an
educational program.

The lack of attention to the educational requirements of people with disabilities by
HEIs sometimes leads to legal problems in the institution. In addition, it represents an
obstacle for the academic development of students, affecting their professional careers
[13-16]. Additionally, events such as the COVID-19 pandemic evidence the lack of strate-
gies aimed at promoting the accessibility of academic processes in HEISs.

It is recommendable that virtual inclusion strategies consider the combination of as-
pects such as pedagogical, technological, psychological, among others. The results de-
scribed by Reyes, J. et al. [17] evidence that considering accessibility requirements is an
important factor to promote the inclusion of students with disabilities. Online learning
strategies that consider accessibility facilitate the active participation of students in learn-
ing processes.
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The work of Reyes, J. et al. [17] concludes that it is necessary to evaluate the effective-
ness of inclusive practices that combine virtual education. On the other hand, by adopting
systematic approaches, it is possible to define quality improvement programs that guide
the implementation and evaluation of accessible learning strategies. Asif and Raouf [18]
emphasize that the lack of systematic implementation could contribute to the existence of
isolated practices from institutional or organizational processes.

Therefore, having a continuous improvement process that allows HEIs to detect areas
of opportunity in terms of accessibility, promotes the increase in educational quality and
actions that are in accordance with the educational requirements of students with disabil-
ities [19].

There are efforts focused on the integration of accessibility in educational processes
in HEIs. Caforio [20] proposes the use of a framework that contributes to the accessibility
of the learning offer in European universities; however, this framework focuses on insti-
tutional policy indicators, course design, as well as the publication and evaluation of
these.

In Lowenthal’s work [21], frameworks for quality assurance from an accessibility per-
spective are analyzed, in which the Open SUNY Course Quality Review Scorecard (OS-
CQR) highlights the use of guidelines for text formatting, color contrast, captioning,
among other elements. The study mentions that although accessibility is a topic of interest
in HEISs, the actions to increase accessibility focus on physical barriers, on the design of
accessible content, and on the accessibility of technological platforms.

Working on accessibility strategies in HEIs from a systematic approach that considers
institutional aspects such as strategic planning, stakeholders’ engagement, human re-
sources, as well as admission, permanence, and graduation processes, contributes to guar-
anteeing equitable access for all [22]. This document describes a proposal of a process
based on the Plan-Do-Check-Act (PDCA) cycle [23], and a methodology for the imple-
mentation of accessible learning environments oriented to the implementation of an ac-
cessible virtual campus, based on the establishment of five defined phases: diagnosis,
planning, implementation, control, and tracing. This proposal is aimed at supporting HEIs
in their integration of technological accessibility requirements based on a systematic and
continuous improvement approach.

This paper is divided into the following sections: Section 2 describes both objectives
and the research method; Section 3 presents the results of a multivocal review of the liter-
ature on technological accessibility requirements in HEIs, as well as the regulations or
policies associated with the generation of strategies in order to respond to the require-
ments detected; Section 4 shows the results of a multivocal review on accessible virtual
campuses and their status in HEIs in order to identify practices that support the imple-
mentation of virtual campuses; Section 5 describes a proposal of a process to guide the
implementation of an accessible virtual campus. The process is based on the identification
of accessibility requirements and the adaptation of methodologies for the implementation
of accessible learning environments in accordance with the stages of the PDCA cycle. Sec-
tion 6 presents the conceptual validation of the proposal by experts. Finally, Section 7 pre-
sents the summary of this study, and explores opportunities to consider for future work.

2. Research Methods

The research is oriented to the definition of a process that guides the systematic im-
plementation of accessible virtual campuses in HEIs, based on the identification of tech-
nological accessibility requirements and practices documented in the literature that relate
to the implementation of accessible virtual campuses. Multivocal literature reviews were
conducted in order to identify technological accessibility requirements, as well as the prac-
tices implemented by HEIs. These reviews include both white literature as peer-reviewed
papers and grey literature (Appendix A, Appendix B, Appendix C, Appendix D), which
uses whitepapers, web pages, and technical reports, among other sources of information.
The use of multivocal reviews allows the researchers to include within their search results
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the body of knowledge reported by professionals, practitioners, and educational institu-
tions, among other authors in non-formal sources [24]. The conducted reviews include
non-Latin American countries such as Spain, as well as the United States of America, as a
result of their work on policies and laws related to web accessibility.

The implementation of improvement processes in HEIs requires a systematic ap-
proach that includes human resources, information resources, procedures, regulations,
and infrastructure [25]. The PDCA model provides a framework for quality assurance of
academic processes in HEIs. In the PDCA model, the definition of strategic plans is estab-
lished as a starting point (Plan) to subsequently execute the activities identified in the
planning phase (Do); make an analysis of the current situation of the results that are being
obtained and detect elements that allow continuous improvement (Check); finally,
through the evaluation strategies of the strategic plans, the areas and activities of improve-
ment (Act) are defined. Figure 1 describes the research method.

implement accessible virtual

campuses
e Proposal design

Analysis of findings:
dimensions, requirements,
stakeholders involved in
implementation of accessible
virtual campuses

. Identify technological
accessibility requirements in
o Literature review « HEls
e Identify current practice to
g.\

Y

e Evaluate the methodological

e PrOpOSOl pertinence of the proposal
evo]uotion ¢ Elaborate the proposal based

on a systematic approach

Figure 1. Research methods.

3. Technological Accessibility Requirements in Higher Education Institutions

Due to technological growth, virtual platforms have been used as self-sufficient
teaching media to provide services for distance learners which they can interact with. Alt-
hough there are technological platforms that provide distance educational spaces, it is
necessary that the requirements of students with disabilities are considered in order to
create accessible virtual environments [26,27].

Some countries in Ibero-America have focused on enacting standards, public policies,
or internal regulations [4,10] that provide legal elements to support the rights and condi-
tions of people with disabilities, so that people do not feel excluded in their environment
and can develop their academic activities on an equal footing [28,29]. Identifying the re-
quirements for technological accessibility in HEIs contributes to the creation of flexible
educational environments that are adapted to the conditions required for students to ac-
cess the services necessary for their academic training.

3.1. Identification of Technological Accessibility Requirements in Environments Related to HEIs

The multivocal review [30] describes the technological accessibility requirements in
HEIs based on the identification of institutional policies, application of strategies, regula-
tions, and guidelines that support the actions carried out. In addition, the results obtained
by HEIs in meeting requirements for technological accessibility are documented.

The findings described in this section are an excerpt of the review conducted by
Vazquez et al. [30], due to its relevance to the research. As an extension to this review, a
thematic map is added to show the review results and their associations.
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3.2. Results Obtained

Countries such as Puerto Rico, Ecuador, Colombia, Argentina, Spain, and others have
developed strategies aimed at identifying requirements for technological accessibility.

Figure 2 shows the results of the studies found by country that respond to one or
more of the research questions. The studies considered are presented in Appendices A
and B.

N 1.90%
9.10% 5.60%
7.40%
5.60%
51.90%
14.80%
= Puerto Rico Ecuador
Colombia = Argentina
= Costa Rica = Spain
= United States m Other Ibero-American countries

Figure 2. Studies found by country related to accessibility requirements and technological strate-
gies.

3.3. Answers to Research Questions Related to Technological Accessibility Requirements in HEIs

3.3.1. NRQ1 What Are the Actions, Plans, or Policies Related to Technological Accessibil-
ity That Are Being Implemented in HEIs Reported in Literature?

There are different elements that distinguish disability and adaptations that are re-
quired to support students with disabilities in their academic efforts. For instance, there
are requirements that imply the design of mechanisms aided by technology to overcome
educational barriers. On the other hand, the application of existing norms with accessibil-
ity in mind, can help promote the matter [31].

The actions identified focus on the adaptation of physical spaces and the implemen-
tation of accessible classrooms. Furthermore, internal information technology (IT) teams
or departments within HEIs with specialized personnel to train and guide users in the
institution towards the development of accessible content have been identified. Laws and
norms have been established in order to promote the access to education. As a result,
many HEIs have issued institutional policies that commit support for people with disabil-
ities, personnel training, and for research into accessibility issues. Implementing institu-
tional policies that include accessibility aspects contributes to the development of accessi-
ble technological platforms as a response to the requirements of students with disabilities.
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3.3.2. NRQ2: What Are the Documented Norms in Literature That Regulate Aspects of
Technological Accessibility in HEIs?

Currently, international, national, or autonomous bodies exist in each country that
are in charge of promoting the equality and integration of individuals with disabilities,
while safeguarding fundamental human rights of all people. Bodies like UNESCO, Con-
vention for Human Rights, and the Organization for Economic Co-operation and Devel-
opment (OECD), are international entities that promote and are in charge of ensuring
compliance with accessibility normativity within member nations [9,32-34].

In Mexico, some of the organizations focused on promoting improvements in the
field of education, research, services, transportation, and development for people with
disabilities include the National Association of Universities and Higher Education Insti-
tutions (ANUIES), and the Department of Public Education (SEP) [35,36]. In addition, leg-
islations and standards exist that guarantee compliance with accessibility requirements in
the field of IT, including products, services, hardware, software, and web content under
the country’s jurisdiction.

In the United States of America, laws and regulations have been passed that prohibit
discrimination against people with disabilities, mandate web content be accessible by fol-
lowing standards in combination with undergoing compliance inspections, and increase
accessibility in academic spaces. Similarly, countries such as Ecuador, Chile, Argentina,
and Spain contain legislation that promotes and guarantees accessibility. Colombia,
Puerto Rico, and Peru have each made strides to guarantee education to people with dis-
abilities [33,37-39].

3.3.3. NRQ3: What Are the Requirements Addressed in Technological Accessibility Strat-
egies Implemented by HEIs?

Among the requirements identified in HEIs that relate to access barriers to adequate
educational content and transportation for students with disabilities are the implementa-
tion of policies, norms, and syllabi about accessibility topics; the elaboration of strategies
for inclusive environments; the training of personnel in the areas of accessibility; and the
implementation of classrooms and physical spaces with adaptability in mind [1,27,40—43].

Student desertion for those with disabilities enrolled in HEIs is a consequence of lack
of adequate spaces, accessible technology, materials, and technological resources. These
indicators form part of the detected strategies that seek to bring the required support dur-
ing college.

Actions that support the technological development of accessible virtual platforms
in HEIs include the founding of IT departments for the purpose of developing of virtual
platforms, and the digitalization of educational material while complying with accessibil-
ity standards [44]. For instance, ISO/IEC 40500 and the Web Content Accessibility Guide-
lines (WCAG) 2.0 [45,46] by the World Wide Web Consortium (W3C) are a set of popular
guidelines for the creation of accessible websites that focus on the development of systems
designed to include people with disabilities as users.

There are strategies oriented towards attending to the lack of sensitized personnel,
pedagogical barriers, and attitudes that limit the integration of students with disabilities
to a college environment. Identifying requirements is not enough to foster accessible
learning environments. Nonetheless, this can be helpful for detecting points for evaluation
to determine accessibility levels within an educational institution, thereby promoting im-
provements that tear down existing barriers and facilitate the integration of students with
disabilities into the HEI [43].
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3.3.4. NRQ4: What Are the Results Documented in the Literature That Support the Func-
tionality of Technological Accessibility Strategies Implemented by HEIs?

By implementing technological accessibility strategies in HEIs, positive results are
observed, such as a tendency to enhance the integration of students with disabilities and
the quality of services offered to them. One of the benefits identified in literature includes
the use of accessibility techniques for online courses by adding subtitles to audio elements
and alternate texts to visual elements for the understanding of those with sight or hearing
disabilities.

Involving students with disabilities in the processes that compose an educational in-
stitution tends to increase adaptability and accessibility in physical spaces as well as learn-
ing material; as a result, this fosters inclusive environments within classrooms. Commis-
sions and groups are created that contribute to the strengthening of strategies, sensitivity
training, employee training, and equality. Other positive impacts identified are a decrease
in discrimination, alongside an increase in inclusive counseling and physical spaces for
those with disabilities in the student community. These resulting benefits serve to better
integrate this vulnerable minority into academic activities.

3.4. Discussion Results

In order to elaborate a thematic synthesis, the Cruzes et al. [47] method was followed.
This consists of defining relevant terms based on the main topic of the research, and find-
ing their connections with other extracted data that represent a relevant topic in the sys-
tematic review of the literature.

In Figure 3, a thematic map can be seen in which concepts associated with technolog-
ical accessibility have been identified. Each concept contains different elements derived
from the studies obtained from the investigation.
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Figure 3. Thematic map of association of terms in response to the research questions [47].
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Based on white literature (Appendix A) and grey literature (Appendix B) studies,
specific concepts were identified as barriers that represent obstacles to the implementation
of accessible virtual campuses. Some of these barriers include the following:

*  Architectural barriers. Manifested by the absence of accessible classrooms, accessi-
bility signage and access ramps, among others.

e Pedagogical and human resources barriers. Defined by the lack of sensitivity train-
ing, employee training, and for educators in accessibility themes.

*  Attitude barriers. Encompassed by discrimination towards people with disabilities
on the part of the campus community, disregard for norms and regulations, as well
as cultural aspects or beliefs.

Additionally, strategies focused on attending to the accessibility requirements iden-
tified include policy making; implementation of technological accessibility courses; per-
sonnel training; specialized learning materials; and educational resources made available
by ICT.

As far as laws and regulations that support the creation of accessible technology strat-
egies are concerned, there exist organizations with objectives to enforce norms, such as
governmental bodies and legislation passed within each country. Among the countries
identified that have passed disability laws and acts, the United States of America leads as
the primary promoter in the application of accessibility norms within its institutions, fol-
lowed by nations such as Spain, Mexico, Colombia, Chile, Argentina, Ecuador, Brazil, and
the U.S territory of Puerto Rico.

With reference to web accessibility guidelines, adherence to the standards by the
W3C such as WCAG and WAI-ARIA stand out, as they contain principles and recommen-
dations for digital content creation in websites, interface design, and the application of
methodologies for the development of accessible software.

4. Accessible Virtual Campuses

Based on a multivocal review of the literature, we sought to identify the current state
of art of accessible virtual campuses in HEIs, as well as their characteristics. In the review,
the defined objectives of the search are based on locating existing initiatives to create vir-
tual campuses and associated methodologies to implement them. These research objec-
tives are as follows:

e  Identify the actual status in accessible virtual campuses or similar environments for
e-learning in an HEL

e Document the findings related to characteristics on accessible virtual campuses.

e  Provide a global vision of contemporary initiatives for the implementation of virtual
campuses and e-learning in HEIs.

4.1. Accessible Virtual Campuses

In keeping with these research objectives, the following research questions (RQ) have
been defined:

RQ1: Which HEIs have accessible virtual campuses?

RQ2: What aspects of accessibility are considered in the design of a virtual campus
in an HEI?

RQ3: What are the requirements addressed in technological accessibility strategies
implemented by HEIs?

RQ4: What are the results documented in literature that support the effectiveness of
technological accessibility strategies implemented by HEIs?
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4.2. Search Process
The search string used in the multivocal literature review was:

(“Virtual Campus”|E-campus| “Virtual Education”|“Virtual University”) AND
(“Accessibility Guidelines” | “Accessibility Standards”) AND (“Higher Educa-
tion” | Universities | University | “Higher Education Institution”| HEI) AND (Disabil-
ity | Disabilities | Impairment) AND (Accessibility | Accessible) AND  (Adaptabil-
ity | “Adaptive System” | Adaptable) AND (Implementation Evaluation | Proposal Meas-
urement)

In order to carry out the search, it was determined to use four search engines: Google
Scholar, ACM Digital Library, IEEE Xplore, and ERIC. Moreover, grey literature available
via Google searches was included as a source of information.

The literature was filtered through the application of the following inclusion criteria
(IC):

e IC1: Articles published between 2015 and 2021.
e  IC2: Articles written in either English or Spanish.
e  IC3: Articles about technological accessibility strategies.

The exclusion criteria (EC) contemplated were the following:

° EC1: The paper is not related to standards, norms, plans, or actions, even if the paper
alludes to technological accessibility.
e EC2: Access to the full paper was not possible.

4.3. Results Obtained

At this stage, investigation followed the search string. The results found are shown

in Figure 4.
9% 2%y
3%
49%
= Puerto Rico Colombia
Costa Rica United States
= Ecuador = Argentina
® Spain = Other Latin American Countries

Figure 4. Studies found by country related to accessible virtual campuses.

After applying the inclusion and exclusion criteria, the results yielded 62 documents
relevant to the investigation.
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4.4. Answers to Research Questions Related to Accessible Virtual Campuses
4.4.1. RQ1: Which HEIs Have Accessible Virtual Campuses?

Reports mention that institutions have employed strategies in order to increase the
quality of education or to detect the requirements of their students. As a pioneer from
Iberia, the University of Lisbon, reports improvements to their application processes by
the introduction of an admission process, offering students help through tutoring and
trained personnel until graduation by enforcing policies in line with international stand-
ards. Nonetheless, the university delivers administrative processes that lack adaptability
[48].

Other universities have focused on identifying the requirements of students and im-
plementing accessibility elements in physical spaces. Such is the case for Open University
UK which determined that the early detection of requirements positively influences the
creation of digital resources adapted for multiple disabilities [49]. These digital resources
can then be utilized to create a virtual platform adequate for all.

With regards to accessibility standards and guidelines for websites, the University of
La Rioja and the University of Central Venezuela have begun to develop their own virtual
platforms through adherence to WCAG [50,51]. For the construction of virtual platforms
with accessible interfaces, use of a universal design has been proposed. This universal
design would be applied to e-learning concepts and the elaboration of learning objects
adapted for content for people with disabilities [52].

4.4.2. RQ2: What Aspects of Accessibility Are Considered in the Design of a Virtual
Campus in an HEI?

In order to achieve the implementation of a design appropriate to the multiple char-
acteristics of students, there is a model that applies a questionnaire and provides indica-
tors showing which deficiencies exist in the institutional processes and thus require adap-
tation [41]. Among the indicators that need to be considered for an adequate design of
virtual campus, some are the following:

e  Design tools to use information about the respondent and the context in order to aid
comprehension.

e  Develop automated approaches to identify relevant accessibility issues.

e  Evaluate the accessibility and representation of feedback tools through analysis.

e  Conceptualize development and user changes over time as part of accessibility pro-
cesses.

e Develop a focus on socially accessible designs for interaction.

e  Design mechanisms so that feedback is relevant, receptive, and reflective.

e  Consider the relationship between users and the organization.

These indicators seek to promote inclusion in systems and services that improve vir-
tual platforms [49]. Another element to consider when creating accessible conditions in
virtual platforms is to present alternative texts and subtitles to the visual elements that the
websites present. Some reports state that this consideration has facilitated comprehension
by the general student population, including people with disabilities [52,53].

In order to help students with visual and hearing disabilities, e-learning platforms
include adapted video resources, audio descriptions, captioning, sign language, and long
descriptions of images which are reproduced as audio speech.

In order to guarantee accessibility, it is common to consider the WCAG 2.2 guidelines
in order to develop models that contemplate different disability categories such as visual,
auditory, cognitive, motor, elderly, and linguistic.

In the development of MOOC design, there are resources such as accessible PDF text,
audios and videos with subtitles, videos with sign language interpretation, alternative text
in images, graphics and labels on resources, and descriptions of icons and symbols used
in the course.
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4.4.3. RQ3: What Are the Requirements Addressed in Technological Accessibility Strate-
gies Implemented by HEIs?

A part of the requirements addressed in HEIs is satisfied through standards that con-
sider accessibility elements for the development of educational products, such as learning
objects and those established by the WCAG [43].

As part of the strategies implemented to attend to accessibility requirements, models
and methodologies have been created in order to analyze, detect, implement, adapt, and
evaluate the resources at hand, particularly available learning objects. These strategies fo-
cus on applying improvements in order to properly adapt to the various characteristics of
users, including disabilities, and the use of virtual platform interfaces by this vulnerable
group [34].

An important point for the design of accessible conditions within virtual platforms is
the use of a LMS that features additions that can enhance interface interactions or the
presentation of information on screen. Information presentation can be adjusted by chang-
ing font sizes, increasing color contrasts, adding subtitles, and adding speech synthesis,
among other elements that aid students (especially those with disabilities) [34,54]. In order
to include such features, models have been proposed that make use of an LMS or Massive
Online Open Courses (MOOC) system to develop an accessible virtual platform [55]; in
addition, such standardized formats have been proposed in order to produce an accessible
universal design, with the goal of achieving simple navigation and information compre-
hension on a website [56].

The Faculty Playbook developed by Keefe et al. (2020) describes a set of guidelines
to be used for remote teaching and online learning. This work provides guidance for
course design and delivery. Individuals and institutions can find best practices that con-
sider individual needs in course design. Additionally, the work mentions that the effec-
tiveness of practices is improved when actors, such as course designers, faculty, institu-
tional centers, staff, and support offices, are involucrate with the design of learning strat-
egies. Also, it evidences the necessity to establish a continuous improvement approach for
both course level and instructional evaluation, in order to maintain best practices in online
course design, teaching, and learning.

4.4.4. RQ4: What Are the Results Documented in Literature That Back the Effectiveness
of Technological Accessibility Strategies Implemented by HEIs?

Strategies were identified that implement manual and automatic tests that involve
users. These are focused on receiving sufficient feedback in order to evaluate what im-
provements need to be implemented, or if the accessibility elements in place meet the re-
quirements of users [54]. Among the strategies applied that support the creation of acces-
sible virtual campuses are standards such as WCAG 2.0, in order to develop accessible
websites. Through the implementation and development of websites that apply robust-
ness, perception, operation, and pedagogical elements generally considered in accessibil-
ity standards, they present improvements in the educational learning of students with and
without disabilities [57].

In order to guarantee that the development complies with established criteria, there
are educational quality evaluation metrics with accessibility parameters which allow an
HEI to obtain a quantitative value to adapt improvements in areas that require them [58].
Other ways to obtain a result pertaining to accessibility is by applying metrics and ques-
tionnaires to students with disabilities. This has changed the perspective in a positive way
for users who interact with technology, and allows the application of improvements to
administrative, educational, or regulatory processes involved [50,59].

Finally, strategies that help improve staff awareness and attitudes involve training
teaching staff in technological accessibility and disabilities, in order to adapt educational
material and provide a pedagogical quality service; this breaks down educational barriers,
and promotes participation by students with disabilities [24].
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In order to report the quality of an accessibility strategy, Batanero-Ochaita (2020)
made students answer a seven-item questionnaire that collected their opinions about the
ease of use and usefulness of the adapted platform. The instruments used to make this
were a five-point Likert-scale form to guarantee the results they used, and Cronbach’s
alpha reliability coefficient to assess the consistency of the scale used.

The use of automated accessibility tools and testing with users are methods to meas-
ure the quality of technological solutions. Through the organization of focus groups, the
obtained users’ feedback is used to improve the accessibility of the platforms.

Nieves et al. (2019) show the validation of MOOC courses by implementing usability
tests with users with and without visual functional diversity, and validating the infor-
mation with a questionnaire that is designed under the principle of universal design, ac-
cessibility, and usability. The questionnaire was validated with the Delphi method by ex-
perts.

4.5. Discussion of Results

There is an increase in the efforts made by HEIs, such as implementing strategies to
consider regulations in order to generate accessible environments, and adapting physical
spaces and curricula; however, at the Latin American level it is possible to see that uni-
versities are behind in the implementation of strategies to contribute to the creation of
accessible virtual campuses. Some factors that influence the lack of sufficient conditions
are the inadequate economic resources, in addition to a lack of trained personnel, which
represents a problem in terms of disparity. In other more developed countries, such as the
United States, implementing accessible virtual campuses is done by following accessibil-
ity standards, such as those proposed by the W3C.

Despite having standards that imply universal design focused on accessible ele-
ments, it generally requires time to achieve adaptations and reach the goal of covering the
requirements that arise from students, or adapting characteristics that still require atten-
tion to achieve accessible physical spaces and virtual platforms that involve the processes
of the institution. Unlike Latin America, in the European region there is a constant increase
in implementing strategies that comply with regulations and technological aspects, which
helps students function naturally in the physical spaces and digital platforms of HEIs.

By satisfying requirements with the development of accessible virtual platforms,
teaching classrooms have been installed that attempt to break down technological and
pedagogical barriers within the HEL; however, the development requirements need to be
evaluated through metrics, interviews, evaluation instruments or questionnaires that
gather information, in order to improve the interaction on the virtual platforms based on
their experience and activities within the virtual campus.

The research findings focus on the technical evaluation of existing tools, while disre-
garding processes or methodologies for the development of an accessible virtual campus.
As such, there is a need for a suitable process for the creation of a virtual campus. Such a
process should have its steps rooted in accessibility principles, in order to achieve an ac-
cessible virtual campus of high quality.

5. Process for the Implementation of an Accessible Virtual Campus

The use of ICT in the academic context can mitigate barriers that limit the participa-
tion of students with disabilities in teaching-learning processes. The accessibility require-
ments detected, such as lack of training of teaching staff, lack of adapted materials, in
addition to scarce consideration of administrative processes in the design of inclusion
strategies through ICT, highlight the importance of establishing systematic processes in
order to guide the proper implementation of such strategies.

The correct implementation of accessible virtual campuses must be guided by a pro-
cess that guarantees the quality of the teaching-learning process, beginning with the anal-
ysis of the accessibility status of the institution, and subsequently allowing the appropri-
ate design of strategies to be followed in such implementations. Additionally, it is
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convenient to include administrative processes in the design of strategies, since it is
through them that students have access to academic information, as well as to the services
provided by the HEL

HEIs face a challenge when attempting to effectively respond to changes in the envi-
ronment to offer quality services. The establishment of processes in organizations requires
periodic evaluation in order to identify areas for improvement. This process-based ap-
proach establishes a systematic means to identify and manage processes within an organ-
ization [60]. The quality of educational services should not be measured by the quality of
the final product, but instead it should be measured by the execution of the entire process.
Quality in education should consider aspects such as availability of teachers, infrastruc-
ture, curriculum, and equipment, as a defined teaching-learning process [61].

Jain [61] mentions that there are two aspects related to quality in education. The first
one sees the quality of the educational system as an entire system that includes schools,
teaching-learning environments, policies, and other elements. The second aspect of qual-
ity of the educational system is related to what the system offers to the members of its
community (students and teachers) from the perspective of the teaching—learning process.
In the context of HEIs, the implementation of process-based educational models has been
documented, where the aim is for the processes to function properly. The process-based
quality educational model includes management, teaching, and learning processes [25].

PDCA is a cyclical tool that can be used as an intermediary to organize processes and
systems, according to ISO 9001:2015 [62]. Each stage is described as follows:

e  Plan: The system objectives, processes and resources needed to deliver an outcome
in accordance with the organizations requirements and policies to manage risks and
opportunities should be established.

¢  Do: This stage focuses on implementing what was established in the Plan phase.

e  Check: The processes and products resulting from the implementation are super-
vised (in the areas where is required), verifying that the objectives, requirements, and
planned activities are being carried out according to the plan and reporting the re-
sults.

e Act: The focus on taking measures in order to improve current performance.

Asif and Raouf [18] propose a framework inspired by the PDCA process model fo-
cused on assessing quality in higher education. The proposal mentions that quality assur-
ance includes the development of strategic plans (plan), the execution of these plans in the
(do) stage, collecting feedback from stakeholders such as students, graduates, staff, among
others (check), and consolidating the stakeholders’ feedback into the HEI that support the
continual improvement in the (act) stage.

5.1. Methodologies for the Implementation of an Accessible Virtual Campus

In the multivocal literature review conducted, there were methodologies identified
that consider the different organizational levels in HEIs with respect to the implementa-
tion of virtual learning environments. Hernandez-Otalora et al. [63] proposes the system-
atic creation of a virtual learning environment as a set of defined phases and dimensions
that enable the implementation of virtual spaces for learning. Phipps and Kelly [54] em-
ploy a holistic approach to e-learning founded on usability, accessibility, local factors, in-
frastructure, and available learning results. Lastly, Salvatierra [34] proposes criteria that
should be considered for the creation of accessible e-learning platforms. These following
criteria are:

1. Establish Consciousness: learn the requirements of users, the uses of resources, and
approaches towards inclusivity.

2. Research: identify usability best practices for accessible platforms and content.

3. Comprehension: evaluate the adaptation of current practices and their potential ap-
plication as learning objects.
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4. Implementation: execute changes based on current and researched practices. Work
on adjustments as they are needed, in addition to search for possible alternatives and
enhancements.

5. Evaluation: verify the quality as well as the effectiveness of learning objects used by
students.

In the methodologies described, some common elements stand out, such as discern-
ing the requirements via an analysis or diagnosis; pinpointing practices that increase us-
ability and accessibility in learning environments; making necessary adjustments; and the
evaluation of steps taken towards the objectives and requirements established.

When assessing the processes involved in HEIs, a wide array of factors and stake-
holders must be considered in order to balance the multiple requirements identified and
generate a high-quality virtual campus [64].

5.2. Proposal of a Method to Implement an Accessible Virtual Campus

The proposal for a model to implement accessible virtual campuses emerges from
the combination of the PDCA model for the continuous improvement of processes and
products, and some of the deliverable indicators proposed by the Hernandez-Otalora et
al. [63] methodology for the implementation of accessible learning environments. In Fig-
ure 5, the integration of these two methodologies can be seen alongside the considered
phases.

———-}I Implementation I——}I Monitoring and Control I

. Institutional Guidelines
Diagnostic Report Sensitivity Plans

.
.

.

.

H Teaching capacity plan

. . Pedagogical Model

' Planning Accesible content

H Virtual education environment
" Strategic Plan

A

. Compliance Indicators
H | Change control documents
H Checklist

I
I
I
I
I
I_____ I Tracing l{-—____l

Figure 5. Integration of PDCA to the proposal based on the methodology of Hernandez-Otalora et
al. [63].

The following descriptions cover each phase of the proposal.

5.2.1. Phase 1—Diagnosis

In this diagnosis phase, the first step consists of defining the team that will oversee
the analysis of initial accessibility conditions within the HEI The objective of this phase is
to establish a framework that meets the requirements of people with disabilities. Further-
more, in this phase the work to be done in each of the dimensions consisting of a virtual
educational space is assigned; these are the organizational dimension, pedagogical dimen-
sion, academic dimension, and technological dimension (Figure 6).
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Organizational dimension
Identify the development plans, organizational structure and strategies
that make the educational project possible in a virtual environment.

Academic dimension

Establishes the relationship between students, professors, authors and
academic administrators to achieve the training objectives.

Technological dimension

Defines the technological platform, as well as the infrastructure available to
implement a virtual campus. Performs an analysis and obtains the available
technological resources.

Figure 6. Dimensions considered through the method of implementing an accessible virtual cam-
pus.

5.2.2. Phase 2—Planning

This phase establishes the actions necessary to generate a strategic plan of action with
the objective of developing a virtual environment that covers the requirements of students
with disabilities. It is recommended that one does a follow-up on the plan from the diag-
nosis in Phase 1. In this phase, it is suggested to represent the organizational dimension
by a director and a planning phase representative in order to assess the members at dif-
ferent levels of the educational environment. At the end of this stage, a document detailing
a strategic plan is structured by dimension, priority, personnel, time constraints, success
metrics, and costs.

5.2.3. Phase 3—Implementation

This phase executes the actions established by the strategic plan document. Regard-
ing the organizational dimension, it is recommended that a project director is assigned
with knowledge of governmental policy about inclusivity to lead the team. In this phase,
the personnel for each dimension should be allocated depending on the established re-
quirements to address. For the academic dimension it is recommended that a professor is
selected with experience in accessible content, and to appoint a professional pedagogist
versed in themes of inclusivity for the pedagogical dimension. Lastly, for the technological
dimension, a director or ICT coordinator with knowledge of accessibility standards and
technology should be appointed.

As a product of this phase, there should be a document with institutional guidelines
for inclusive education policies, and plans for sensitivity and accessibility training for the
entire academic community. The resulting document should also contain a pedagogic
model that orients processes with inclusivity in mind, and a management system for ac-
cessible learning and accessible content.

5.2.4. Phase 4—Monitoring and Control

This is a transversal phase for the tracing of each action defined and taken in other
phases since the beginning of the project. In the organizational dimension, the same team
from Phase 2—Planning should be allocated. They would ensure that success metrics are
met via checklists to organize the information reported. In case they come across a failed
metric or an action faultily implemented, they should report it and issue recommenda-
tions to remedy the problem in order to obtain the expected results from the development
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of an accessible virtual environment. This phase ends when all actions established in the
strategic plan have been successfully executed.

The product of this phase is a document detailing accomplishment of all success met-
rics, and changes realized to counter failed actions.

5.2.5. Phase 5—Tracing

This phase is responsible for verifying compliance with the deliverables of each phase
through the defined objectives, the strategic plan, and the activities carried out by those
involved in each previous phase.

The tracing phase can assign new changes so that the goal is achieved, and that the
checklists are complied with. By the tracing phase, it is possible to discover new issues or
new elements to consider in the next iteration plan. According to the PDCA cycle, the Act
stage allows the continual improvement by consolidating the external and internal stake-
holders’ feedback into the development of strategic plans [25].

Table 1 describes the PDCA process alongside indicators to consider in each dimen-
sion for each phase of the methodology of Hernandez-Otalora et al. [63], for the imple-
mentation of an accessible virtual campus.

Table 1. List of criteria considered by each phase to verify the implementation of an accessible vir-
tual campus.

PDCA

Methodology from Otalora et al.

Plan

Diagnosis phase
Activity: Formation of the work team
Organizational dimension

Is a professional with knowledge of governmental and institutional policies on educational inclusion included?
Pedagogical dimension

Is a pedagogical professional trained in accessibility issues or experience that favors the training of students with

disabilities included?
Academic dimension

Is a member of the administrative staff knowledgeable about the processes involved in the HEI included?

Technological dimension

Is a member of the ICT management staff knowledgeable about standards and accessible technology included?
Activity: elaboration of the diagnostic report
Organizational dimension

Are institutional or governmental policies that promote inclusion and/or accessibility identified?

Are educational projects for persons with disabilities identified?

Are institutional development plans identified that include inclusion and/or accessibility criteria?

Are strategic plans that contemplate inclusion and/or accessibility criteria identified?

Are institutional guidelines identified that consider the academic requirements of people with disabilities?

Are technology accessibility guidelines identified?
Academic dimension

Are academic profiles that support people with disabilities identified?

Are teacher training plans for people with disabilities identified?

Is the technical help identified to support the academic activities of people with disabilities?

Are admission, permanence and graduation processes with inclusion and accessibility criteria identified?
Pedagogical dimension

Is an academic unit in charge of complying with aspects related to the design of accessible curricula?

Are pedagogical guidelines identified that promote curricular flexibility?

Is there evidence of teacher training focused on the training of people with disabilities through ICT-supported tech-

niques?

Is there a bibliography in accessible formats identified?

Is there accessibility sensitization and training plans for members of the academic community identified?
Technological dimension

Are accessible technological platforms for learning management identified?
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Are technical evaluation procedures for accessibility of technological platforms identified?
Are accessibility elements identified in institutional portals, home pages, and virtual platforms?
Planning phase
Activity: Development of the strategic plan
Organizational dimension
Does the strategic plan contemplate the legal framework for accessibility?
Does the strategic plan define who is responsible for the accessibility of the virtual campus?
Does the strategic plan consider institutional regulations, standards, and policies that promote virtual campus acces-
sibility?
Is the strategic plan aligned with institutional development plans?
Does the strategic plan consider institutional processes to manage the virtual campus?
Academic dimension
Does the strategic plan consider the socialization and sensitization of the project with the university community?
Does the strategic plan consider training sessions on accessible contents for the university community?
Does the strategic plan consider pedagogical mediations to guide the training processes for people with disabilities?
Does the strategic plan include monitoring and advising the community on accessibility issues?
Pedagogical dimension
Does the strategic plan consider pedagogical orientation procedures for the educational attention to people with dis-
abilities?
Does the strategic plan consider the curricular revision of the programs to make the necessary adjustments from the
universal design?
Does the strategic plan consider training plans for human talent oriented to the development of accessibility compe-
tencies?
Does the strategic plan include evaluation procedures based on the design for all principle?
Technological dimension
Does the strategic plan consider the verification of accessibility guidelines in institutional technological platforms?
Does the strategic plan consider the existence of a technical aids bank?
Does the strategic plan include the selection of an accessible LMS?
Does the strategic plan include strategies to comply with the accessibility standards established by the W3C for tech-
nology platforms?
Does the strategic plan include elements to verify the accessibility of digital content?

Implementation phase

Activity: Implement the actions of the strategic plan

Is a permanent training program for community members implemented?

Have the pedagogical actions detected in the planning phase been implemented?

Was the accessible technology platform for learning management implemented?

Does the content used in the technological platform comply with accessibility standards?

Was the quality control mechanism for the accessible content used in the technological platform defined?
Were permanent maintenance processes for the technological platform defined?

Check

Monitoring and Control transversal phase

Activity: supervise the implemented processes

Are the compliance indicators identified, and their percentages of compliance with them?
Is the report of compliance indicators available?

Are the areas of opportunity for process improvement identified?

Act

Tracing

Activity: Refers to monitoring the process and ensuring the responsibility defined for each phase of the method-
ology. The improvement plan, the objectives, as well as those responsible for executing the actions of the improve-
ment plan are defined.

Are the dimensions involved in each stage of the improvement process identified?

Are the persons responsible for each dimension identified?

Are the objectives of the improvement plan defined for each responsible area?

Is the improvement plan defined to be executed in the next iteration?
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Q4. The conceptual proposal is logically coherent.
Q5. The proposal is adequate for the purpose for which it was designed.

Q6. The resulting conceptual proposal is congruent.

Q8. The presentation style is adequate for a scientific report.

Q1. Theoretical principles are solid.
Q2. Theoretical principles are relevant.

Q3. The literature reviewed is adequate.

Q7. The proposal contributes something new.

6. Validation

The validation method performs a review by experts related to academic, technolog-
ical, administrative, and research areas. The reviewers have a professional profile related
to dimensions discovered in the practices to implement accessible virtual campuses on
HEIs. The objective of this review is to establish the validity degree of the conceptual pro-
posal of the process for the implementation of accessible virtual campuses.

6.1. Expert Reviews

The validation method by experts is defined as a tool that allows for a highly reliable
judgment to be issued by means of opinions and points of view from the people who meet
the profile of the established area. Through the opinion from experts, an evidence judg-
ment and evaluation of a specific product are provided [65]. In the validation process of
the proposal, a group of 16 people who fulfilled the profile related to some identified di-
mension and had a related role in some respects, such as research, technological develop-
ment, education, among others. According to the authors [66,67], in order to ensure that
the evaluation made by experts is reliable, at least five experts need to participate to be
considered as a valid sample.

The recruitment method was by email notification to the experts in order to request
their participation in the evaluation process. Through this notification, the executive doc-
ument of the proposal was made available to the participants, as well as through the eval-
uation questionnaire. Both the executive document and the validation instrument are
available at the following links:

[Link1]
https://docs.google.com/forms/d/e/1FAIpQLSd9hINDYSJI9T0fysd CI9p0CVvcz9iLNrAPZ
111Zi5GRgO0oWbw/viewform?usp=sf_link (accessed on 5 February 2022).

[Link2]

https://drive.google.com/drive/folders/1SLINti YIkPxZPwQVcTH8bcljlYFzu-
MOU?usp=sharing (accessed on 5 February 2022).

In order to obtain results, a conceptual evaluation model proposed by Mora, M [68]
was applied. This instrument consists of eight questions (numbered from Q1 to Q8), in
addition to an open question, in order to obtain feedback from the participants. This in-
strument uses a Likert scale [69], numbered from 1 to 5, where 1 is a value of “totally
disagree”, and 5 is “totally agree”.

As shown in Figure 7, the questions are listed according to the evaluation instrument,
in addition to the percentages obtained from the answers with the experts.
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18.75% 6.25% 6.25%

12.5% 6.25%

12.5% 6.25%

6.25% 12.5%

12.5% 1875%  6.25%

12.5% 18.75%

B Strongly agree Agree Neutral Disagree M Strongly disagree

Figure 7. Validation results from 16 experts.
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Table 2 shows the demographic information of the experts.

Table 2. Participants demographic information.

ID Gender Country Experience Category
D h, IT h, Inclusive Technol-
Expert#1 Male Mexico Og;a research, 1% research, Mcusive Tecino Industry, Evaluator
Head of Department on Inclu-
Expert#2 Female Mexico University program of inclusive technology  sive Technology, University ad-

ministrative

Head of career Degree in Comprehensive De- Researcher, University Admin-

Expert#3 Femal Mexi
*Per emale ex1eo velopment of People with Disabilities UV istrative

Worked on the development of the academic
program “Integral Development of People Academic, University Adminis-

E ti4 F 1 i
xper emate Mexico with Disabilities UV”. Director of the School trative

for Foreign Students UV
Academic f lesian Poly-
Expert#5 Male Ecuador Accessibility researcher ca (?mlc .rom'Sa estan Toly
technic University Ecuador
A i iversity from Az-
Expert#6 Female Ecuador Accessibility researcher cademic University from Az

uay, Ecuador

Director of Educational Innovation, UV.
Worked on the development of the academic

Expert#7 1 i iversi inistrati
xper Male Mexico program “Integral Development of People University administrative
with Disabilities UV”
Academic f iversidad
Expert#8 Female Mexico Worked on Disability topics cademic from Universida

Veracruzana

Support staff Problem-Based
Expert#9 Female Mexico Management actions for disability Learning Coordination from
Universidad Veracruzana

Support staff Problem-Based
Expert#10 Female Mexico Management actions for disability Learning Coordination from
Universidad Veracruzana

Academic Coordination of
Expert#11 Female Mexico Management actions for disability Problem-Based Learning from
Universidad Veracruzana
Academic Staff Problem-Based
Expert#12 Female Mexico Management actions for disability Learning Coordination from
Universidad Veracruzana

Support staff Problem-Based
Expert#13 Female Mexico Management actions for disability Learning Coordination from
Universidad Veracruzana

Academic from Universidad

Expert#14 Female Mexico Worked on Disability topics

Veracruzana

Academic f Universidad
Expert#15 Male Mexico Worked on Disability topics cacernic from Zhiversida

Veracruzana

Administrative f iver-
Expert#16 Female Mexico Head of Academic Curriculum Development ministrative from Univer

sidad Veracruzana
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6.2. Discussion of the Results with the Experts

The collected data states that the experts agree with the proposal, where Q1 shows
that 81.25% of participants have a “totally agree” perspective, while 18.75% were “agree”.
The theoretical principles of the proposal (Q2) are relevant to the participants, where
81.25% present a result with a value on “totally agree”. The experts believe that the review
of the literature carried out is adequate (QQ3), 68.75% mention that they “totally agree”.
Most of the experts agree (81.25%) on the logical content of the proposal (Q4), which im-
plies that it is consistent with its content. Related to the purpose of the proposal (Q5),
81.25% of the experts viewed the content as being consistent with the objective. Of the
surveyed, 81.25% of the experts are totally in agreement with the proposal congruence
(Q6). The novelty of the proposal (Q7) was perceived positively by the experts, with 62.5%
of them totally agreeing while the rest agreed to a lesser extent.

Finally, a total of 11 experts (68.75%) considered that the proposal structure and
presentation are adequate for a scientific report. This perspective was complemented by
the values previously assigned by the experts.

As mentioned, part of the instrument handles an open question which allows receiv-
ing additional feedback in the form of comments or suggestions regarding the evaluation,
designed proposal, among others. The comments obtained from the additional question
are listed below:

1. The proposal complies with the aforementioned aspects and is understood thanks to
the fact that the guidelines of the Herndndez-Otéalora and PDCA methodology are
well established.

2. The proposal contributes to accessibility; its scientific support is adequate as well as
being coherent and having a sufficient design for a scientific report.

3. Itis important that the methodology encompasses the dimensions described to for-
tify a final result.

4. A SWOT analysis could be considered as a starting point or annex to the initial phase
that allows detecting the characteristics of HEIs in this way, it would be a good com-
plement aimed at the teaching and student community.

5. It would be good to have a minimum and maximum score in each of the criteria of
the checklist, this being a helpful parameter to observe if by applying or fulfilling
some points the objective of an accessible virtual campus can be achieved.

6. Projects of this nature make it possible to reinforce the characteristics of HEIs that
have been made vulnerable in some cases with the arrival of the pandemic. It is good
that the methodology is reinforced with the UNESCO target on Sustainable Devel-
opment points.

7. It would be good to complement the proposal with a document that allows observing
a summary of the disability characteristics to which it is focused.

8. The proposal provides a good point to apply to accessible virtual campuses, how-
ever, if applicable, it would be good to reinforce this work with other types of docu-
mentation focused on disability in general and not only in educational environments
to observe the importance of doing it.

9.  This proposal serves as a starting point to focus an implementation process on acces-
sible virtual campuses in an orderly manner.

10. Itis understood that this document is a summary of a more extensive work, however,
it presents relevant points for the implementation of accessible virtual campuses and,
it would be good to take elements that are categorized within the dimensions to sup-
port researchers in your understanding.

The complete list of the experts’ comments (in Spanish) is available at the following
link: https://drive.google.com/drive/folders/1SLINti YIkPxZPwQVcTH8bcIjlYFzu-
MOU?usp=sharing (accessed on 5 February 2022).
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7. Conclusions

The search for literature through a multivocal review has allowed us to know the
requirements, strategies, regulations, and status in recent years of the implementation of
accessible virtual campuses. It was identified that HEIs generally have regulations in com-
pliance with the laws adopted at the federal level in each country, in order to create equal
opportunities for people with disabilities. Despite the laws or institutional policies en-
acted, generally there are no accessible educational environments, resulting from a lack of
technical knowledge, rejection of technology, limited resources available to an HEI, or a
combination of the three. These factors imply the appearance of barriers that limit the
performance of students with disabilities, among which are architectural, educational,
discriminatory, and pedagogical barriers.

In HEIs there are virtual platforms and institutional portals that try to support the
activities of the student community; however, it was detected that generally these plat-
forms do not comply with accessibility standards, such as those established by the W3C.
In addition, the integration of virtual platforms seeks to establish processes that integrate
the entry, permanence, and graduation supported by the principles of universal design,
in order for people with disabilities to have equal conditions.

This paper proposes a process to guide the implementation of an accessible virtual
campus based on a process quality approach. This proposal is based on the PDCA contin-
uous improvement process, which is complemented with an adapted version of the meth-
odology for the implementation of accessible virtual environments by Hernandez-Otalora
et al. [63]. The process proposal includes the use of a checklist organized by phases, di-
mensions, activities, and criteria, which facilitates the implementation and monitoring of
an accessible virtual campus by the work teams. A conceptual validation of the proposal
was made by 16 experts, where 81.25% found that the proposal is logically coherent, the-
oretically relevant, congruent, and theoretically solid.

The usefulness of this process is conditional upon its implementation in HEIs, in or-
der to obtain results that allow refinement of the proposal. For future research, we propose
the execution of a case study that can provide feedback that contributes to obtaining re-
sults to improve the process. Additionally, an evaluation method is required in order to
assess the degree of process completeness based on the analysis of the criteria and their
relevance.
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Appendix A
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