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Abstract

To study inclusive education, it is important to identify the technological tools used in the
teaching-learning process, as well as the pedagogical components that enable the elimination
of digital and educational gaps in students with disabilities who access Higher Education. A
systematic review was carried out following the PRISMA model and the Cochrane Manual
5.1.0, with the collection of information from the Web of Science and Scopus databases. The
results showed the variety of technological tools used by teachers in classrooms, by students to
advance in their studies, and in the innovation projects implemented by universities. Likewise, the
methodologies and models implemented in inclusive pedagogy for the teaching-learning process
were identified. It was concluded that the use of Information and Communication Technologies
in Higher Education leads to a dichotomy between learning to use digital resources or dropping
out of school due to the impossibility of adapting to these tools.
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Resumen

Para estudiar la educacion inclusiva, es importante identificar las herramientas tecnologicas
utilizadas en el proceso de enseiianza-aprendizaje y los componentes pedagdgicos que permiten
la eliminacién de brechas digitales y educativas en estudiantes con discapacidad que acceden
a la Educacion Superior. Se desarrollé una revision sistemdtica siguiendo el modelo PRISMA
y el Manual Cochrane 5.1.0, con la recopilacion de informacion en Web of Science y Scopus.
Los resultados mostraron la variedad de herramientas tecnoldgicas utilizadas por el cuerpo
docente en las aulas de clase, por el estudiantado para avanzar en sus estudios y los proyectos
de innovacion ejecutados por las universidades. Asimismo, se identifican las metodologias y
modelos implementados en la pedagogia inclusiva para el proceso de ensefianza-aprendizaje.
Se concluye que el uso de Tecnologias de la Informacion y la Comunicacién en la Educacién
Superior, conlleva a una dicotomia entre aprender a utilizar los recursos digitales o suspender
los estudios por la imposibilidad de acoplarse a las herramientas.

Palabras clave: tecnologias; pedagogia; educacion inclusiva; discapacidad; educacion
superior.

Introduction

According to Naicker (2018), from a traditional model of ‘special’ education,
pedagogy is biased and restricted, as it places limits on students, mainly on those
with intellectual, physical and/or sensory difficulties. Consequently, it is determined
that inclusive pedagogy challenges the limiting practices of contemporary education
(Spratt & Florian, 2015), as it represents a methodological approach that provides
differentiating teaching practices, through an inclusive and pleasant learning envi-
ronment (Reddick & Taylor, 2018). In this sense, the inclusion component is defined
by universal design, culturally sustainable perspectives, and constructivism; that is,
it is based on an educational environment characterized by classroom dynamics, the
student’s teaching-learning experience and interaction with the teacher (Grier-Reed &
Williams-Wengerd, 2018).

Veck (2014) considers that pedagogy may usually be reduced to concepts or ideas
subjectively constructed by people, such as a scheme or set of procedures that are exe-
cuted by teachers in different educational settings. Thus, the alternative conception of
an inclusive pedagogy tends to develop when there are students who are perceived as
being different from the norm (Mintz & Wyse, 2015). In this framework, the inclusive
pedagogy approach focuses on respecting students as individuals from a wide range of
contexts, derived from different learning needs and previous experiences with a diver-
sity of nuances in the educational environment (Morina, 2022). It also highlights the
importance of providing students with leadership and ownership responsibilities in the
teaching-learning process, to promote motivation and positive attitudes (Patey et al., 2021).

In that order of ideas, Reddick and Taylor (2018) outlines four principles of inclu-
sive pedagogy that focus on facilitating student engagement. The first one refers to
the teacher-student relationship, which leads to trust and positive relationships. The
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second corresponds to power sharing, whereby students and teachers are expected to
co-construct knowledge and contribute equitably to the teaching-learning process. The
third one is linked to the dialogic interaction between teacher and student, characterized
by constant dialogue and problem-solving. The fourth is articulated with experiential
learning, as a way to integrate students with creative and critical thinking elements,
especially when accessing Higher Education (HE).

In this regard, one of the alternatives to apply inclusive pedagogy in classrooms
is linked to the use of technological tools that facilitate the teaching-learning process,
specifically in students with disabilities. This perspective derives from the changes
represented by the implementation of inclusive pedagogy, regarding the creation of an
environment that involves diversity of options with classroom alternatives and class
spaces that benefit all students (Orozco & Morifia, 2023). In this context, the use of
Information and Communication Technologies (ICT) can be implemented for student
assessment, preparation of supplementary reading materials and monitoring of learning
progress (Ferede et al., 2022).

According to OECD (2020), the promotion of student learning through the use of
digital technologies requires training in skills for the use of ICT in teaching, teacher
self-efficacy and peer collaboration. These elements lead to the construction of thought
by students, in order to enhance skills such as creativity, innovation and problem solving
(Buitrago et al., 2022). In this sense, the advantages of using ICT in inclusive pedagogy
can be of particular benefit both to students with disabilities and their teachers.

For students with disabilities, the use of ICT in inclusive pedagogy promotes inde-
pendence and autonomy (Mejia-Caguana et al., 2021), the development of technological
skills, strengthening skills and abilities to face everyday challenges (Andrade et al.,
2020; Buitrago et al., 2022), equal opportunities and universal accessibility in the learn-
ing process with respect to their peers (Espinola, 2020). At the same time, interactive,
dynamic and motivating learning experiences are created; promoting participation
and greater commitment to the content of the class, in order to overcome learning
barriers and access education (Arteaga, 2023; Cruz-Picén & Hernandez-Correa, 2022).
In this way, students with disabilities discover how to learn strategically, and to work
assertively (Montoya-Gonzalez, 2021).

Regarding teachers who participate in the teaching-learning process of students
with disabilities, several authors agree that the benefits of using ICTs in inclusive
pedagogy are consolidated when they receive training in the proper implementation
of technological tools (Mendoza & Heymann, 2022; Tracey et al., 2021); consequently,
teacher training has shown to have a positive impact on attitudes regarding educa-
tional inclusion (Mendoza & Heymann, 2022). There will also be impact on university
policies, building alliances with stakeholders, changes in academic curricula, access
to resources, willingness and openness to inclusive education (Mendoza & Heymann,
2022; Staiculescu et al., 2022). Among the advantages we find individualized educational
plans aimed at each student as unique subjects (Fasting & Breilid, 2023) and co-teaching
with the addition of a special educator that meets the demands of teaching-learning
in classrooms (Hackett et al., 2021).

It is important to note that ICT have played a transformative role in access to
education for people with disabilities, mainly through assistive technologies related
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to the use of software for screen reading or text enlargement (Lyner-Cleophas, 2019).
However, the existence of digital gaps that prevent access to and participation in
content and information is a form of exclusion that is made evident through the poor
availability of resources and/or knowledge to acquire technological tools (Toran &
Sendra, 2022). Additionally, educational gaps persist due to deficiencies in meeting the
needs of students with disabilities and the insufficient actions that involve that reality
(Gonzalez et al., 2023). In this context, an interest arose in analyzing the technological
tools used in the teaching-learning process and the components of inclusive pedagogy
that allow for the bridging of digital and educational gaps in students with disabilities
who access HE.

Objectives

To analyze the technological tools used in the teaching-learning process and to
identify the components of inclusive pedagogy which make it possible to breach dig-
ital and educational gaps in students with disabilities who access Higher Education.

To achieve this objective, a systematic review with a qualitative approach and
PRISMA methodology was carried out; the most relevant sources of information on
the topic of interest were identified, and the information collected in the studies found
at the global level was interpreted.

As a hypothesis, it was proposed that there is a tendency to affirm that if universi-
ties and teachers supply electronic devices to students with disabilities and use digital
tools in classrooms, then inclusive pedagogy with the use of ICT will be applied in
Higher Education.

Method

Search Strategy

This paper takes a qualitative approach. The systematic review method, related to
the exhaustive search of literature with predetermined inclusion and exclusion criteria,
was used to systematically identify, classify, and evaluate different publications with
an objective in mind (Rios Osorio et al., 2016). The model of the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analysis) statement was followed,
which provides a guide for academics in the development of scientific literature reviews
(Page et al., 2021a).

The PRISMA model checklist facilitated the evaluation of documents, which serves
as a reference for systematic reviews referring to socio-educational interventions (Page
et al., 2021b). This reference provides rigor to the search, selection and identification
process of studies for inclusion in the analysis (Tong et al.,, 2012); likewise, it also
serves as a guiding format for the reporting, exclusion and organization of information
(France et al., 2019).

Based on the research objective, the keywords that determined the construction of
the search equation were selected, based on the combination of synonyms extracted
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from the UNESCO and ERIC thesauri. Table 1 shows the terms associated with the
technological field and pedagogical innovation, as determining elements in teach-
ing-learning processes.

Table 1

Analysis categories and search equation

Categories Keywords

Disability Handicap Special needs  Disabled

Inclusive Inclusive Inclusive Special Special educational

education learning teaching education needs  needs

Higher University ~ Post secondary Undergraduate

education studies education study Postgraduate study
. . . . Information and

Educational Teaching Technological =~ Innovation L

technology materials innovation pedagogy Communication

Technology

The four categories of the search equation are related to each other, while inclusive
education refers to a large number of scientific studies during the past 30 years (Amor
et al., 2019), specifically with analyses that demonstrate the limitations in access to HE
for people with disabilities, an aspect that leads to obstacles in the implementation
of ICT from everyday life and reveals setbacks in relation to the evolution of assisted
technology (Seale, 2020).

The following inclusion criteria were implemented to evaluate the studies: (i)
reference to inclusive pedagogy and/or the use of ICT for HE students with disa-
bilities, (ii) focus on inclusive education in HE (undergraduate/graduate studies),
(iii) the sample of the studies should correspond to students with disabilities and/
or teachers who have participated in the training of students with disabilities, (iv)
papers, book chapters and reviews were included to expand the analysis, (v) various
areas of knowledge were tracked (social and human sciences, health, engineering),
as the subject of study provides interpretations from different academic fields, (vi)
manuscripts written in English and Spanish, (vii) complete documents, published
between January 1, 2017 and May 31, 2023 in peer-reviewed journals. Studies that
did not meet the inclusion criteria were excluded. All the guidelines were agreed to
by the members of the research team.

The Scopus and Web of Science (WoS) databases were selected, as they are consid-
ered the two most popular bibliographic references worldwide. They are characterized
by being complementary when performing bibliographic analyses, and over the years
the number of researchers and countries that implement them has increased (Zhu &
Liu, 2020).
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Information analysis

Figure 1 shows the PRISMA flowchart, in which the three stages of verification
and selection of the manuscripts included in the literature review are shown. A total
of 440 documents were found, of which 36 were removed when duplicates appeared
between the two databases. In parallel, 15 publications without open access (payment
was required) or with download restrictions (databases or publication sites) were dis-

carded. This specific criterion was confirmed by some of the authors contacted. Table
2 lists the 15 excluded papers.

——

Identification of studies via databases ]

Records identified from:
WaS (n =245) —
Scopus (n=195)

.

Records screened
(n=2389)

v

Reports assessed for eligibility Records excluded:
(n=103) (n=65)

v

Studies included in review
(n=38)

Duplicate records remowved:
(n=36)

] [ Identification ]

Screening

Included

Figure 1. PRIMA flowchart 2020

Table 2

The 15 papers without open access or with download restrictions

Article Restriction
Biographical research and inclusive education. An innovative teaching Databases or
experience at the university with an enormous potential publication sites

Approach to digital educational experiences in the face of the COVID-19 Databases or
crisis in the university context with students of functional diversity publication sites
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Article

Restriction

E-learning in higher inclusive education: needs, opportunities and
limitations

Digitalization and Digital Culture in the Context of Inclusive Higher
Education

Open access

Databases or
publication sites

Blended Learning Environments in Inclusive Education at the University =~ Retracted

Databases or

Assessment Requirements of Disabled Students in Higher Education S
publication sites

Databases or
publication sites

Improving Accessibility and Personalisation for HE Students with
Disabilities in Two Countries in the Indian Subcontinent - Initial Findings

DID. Value: An Overview of Professional Development and Its Challenges

for Students with Disabilities Open access

Higher Education and Virtuality from an Inclusion Approach Open access

Influence of Digital Assistive Technologies Used in Higher Education on
the Development of Individual Educational Strategies among Students
with Disabilities

Open access

Success factors for utilizing e-Learning systems in higher education

L Open access
institutions P

Assistive technologies as an ODeL strategy in promoting support for

students with disabilities Open access

Diversity and innovation management skills Open access

The inclusion of persons with disabilities in engineering education and careers Open access

Databases or
publication sites

Study of the level of preparation of the Universities to attend students with
disabilities

Despite the projection of selecting a period of 10 years for systematic review, the
small number of studies focused on innovative inclusive pedagogy strategies, based
on the use of ICT and assisted technology, led to restricting the observation window to
five years, trying to include the most up-to-date publications. This comes in addition
to the large amount of information found when reviewing the content of the papers
found, which is equivalent to the results and discussion about the deficient technological
resources and innovative strategies that are implemented in the university education
of students with disabilities.

After the initial filter, the three researchers teamed up to read the titles and abstracts,
determining the preliminary eligibility of 103 studies.

The research team proceeded to review each of the 103 publications. The revision
protocol of the Cochrane Manual 5.1.0 was taken as a reference for the selection of the
documents, specifically under the following criteria: objectives, type of participants,
methodology and discussion/conclusions. Thus, 65 manuscripts were excluded for
reasons such as the following:
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1) They lacked scientific rigor and presented inconsistencies with the achievement
of the objectives.

2) They did not refer to the participation of HE students with disabilities (under-grad-
uate/graduate), university professors who interact with this type of population,
or a mixture of the two categories.

3) Although they focused on disability and inclusive education, there was no con-
nection with the use of ICT in classrooms.

4) The pedagogical elements of teaching-learning were not perceptible.

In short, 38 documents were included, 17 from WoS and 21 from Scopus. Of the

total, 31 papers, 2 reviews and 5 conference papers were collected.

For the analysis of the documents, the NVivo software (v12) was implemented.
As a criterion of reliability, text units were standardized by means of codes to reduce
coding errors; consequently, agreements were established when defining the particu-
lar categories, with the aim of cross-checking between researchers (Rose & Johnson,
2020). Initially, the codes of the search equation were established, to then move on to
those that were built up to the saturation limit of the collected data. A high degree of
agreement emerged (92%), denoting consensual agreements (Pegalajar Palomino, 2021),
especially in the analysis of the methodology and the discussion of the selected studies.

The standardization of the codes and categories made it easier for the research team
to analyze the information continuously and accurately. Table 3 shows the codes for
each defined category (nodes), along with the descriptors that characterize it, and the
frequency of occurrence. Over the course of the analysis, the data were reduced until
they reached the main and trending components of the topic (Hernandez-Sampieri &
Mendoza, 2018).

Table 3
Categories that make up the subject of analysis

Code Category Descriptors Frequency
1. Students with disabilities in HE
Sample of the — -
ME 2. Teachers training students with 34
Study
disabilities
HTP Teacher ICT tools  Tools teachers use in their classes 19
HTE Student ICT tools  Tools that students use in their daily lives 14
Teaching-Learning Methodologies
PP Pedagogical Didactic Strategies 84
practices Pedagogical Approaches to Teaching-
Learning
AE Student attitudes P051t1~ve or negative in the teaching- 50
learning process
AP Teacher attitudes Positive or negative in the teaching- 76

learning process
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Code Category Descriptors Frequency
Innovative alternatives to apply inclusive
AA Application pedagogy o1
alternatives Interpreters and guides to evaluate
Didactic innovation
Failures and Inclusion barriers
FO barriers to Gaps that prevent learning 108
adaptation Quality of resources, tools and programs
AS Alternative Plans to apply inclusive pedagogy with 95
solutions the use of ICT in HE

Results

Overview of literature found

The relationship between the teaching-learning process and the implementation of
methodologies and techniques with the use of ICT was specifically found in 14 docu-
ments. Appendix 1 contain the following detailed description of each publication: title,
authors, participants, objectives and scopes, technology strategies. The information
collected with specific elements of inclusive pedagogy corresponds to 24 publications
(Appendix 2 includes authors, title, publication year, and journal).

The authors’ countries of affiliation are shown in Figure 2. Spain is the country with
the largest number of researchers who have addressed the topic of interest (10 authors),
followed by Mexico, Australia, and South Africa. This indicates that a significant num-
ber of studies are distributed among the five continents, which shows that the topics of
analysis have wide relevance in the global scientific environment.
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Figure 2. Authors’ countries of affiliation
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Of the 38 papers that were included in the review, the journals that stand out
with two or more publications are: International Journal of Inclusive Education,
Innovation-The European Journal of Social Science Research, International Journal of
Disability, Development and Education, Disability & Society of the United Kingdom.
Sustainability from Switzerland and Advances in Intelligent Systems and Computing
from Germany. The congruence of the journals with the search in databases is evident,
as they agree with the topic of interest from different approaches and perspectives.

Technological tools in the teaching-learning process

The participants of the studies correspond to university students and/or professors/
staff of undergraduate, postgraduate or both types of programs. The sample gathers
students with visual impairment (Akbar et al., 2022; Pacheco et al., 2018; Suherman et
al., 2022), visual or auditory impairment (Baguma & Wolters, 2021), visual, auditory
or physical disabilities (Ndlovu, 2021). The research by Cinquin et al. (2021) focuses on
cognitive disability and the study by Zorec et al. (2022) included students with more
than one type of disability.

Regarding HE faculty members, the participation of teachers who implement
inclusive practices and who were selected as a sample, specifically by their students
with disabilities, is described (Cotan et al., 2021b; Perera et al., 2021; Sanchez-Diaz &
Morgado, 2023). In relation to work teams that contribute to the construction of pro-
jects or programs for inclusive education, specialists in multimedia learning, disability,
accessibility, and assistive technologies are mentioned (Cinquin et al., 2021; Ndlovu,
2021; Zorec et al., 2022). The study by Pearson et al. (2019), included STEM (Science,
Technology, Engineering and Mathematics) academics, digital content creators and
researchers.

Regarding the ICT tools used by teachers in classrooms, by students to advance in
their studies and the innovation projects developed by universities, different types of
technologies were found.

Teachers regularly use virtual learning platforms or LMS, such as Moodle and Black-
board (Baguma & Wolters, 2021; Lebenicnik & Istenic Starcic, 2018; Perera et al., 2021).
Additionally, Sanchez-Diaz & Morgado (2023) found that educators implement online
texts, digital presentations, audiovisual resources, social networks, educational blogs,
and electronic devices. Cotan et al. (2021b) identified that only one of the participants in
their study (4.2%) opted for the use and application of virtual reality in the classroom.

Students were found to commonly use assistive technology devices such as com-
puters with JAWS or Dragon, braille machines, magnifiers, tablets (Kindle), and eye
tracking (Ndlovu, 2021; Pacheco et al., 2018; Suherman et al., 2022; Zorec et al., 2022).
Like teachers, they access resources from the aforementioned virtual classrooms,
including Echo 360 and the university’s own websites (Kent et al., 2018).

We found that Massive Open Online Courses (MOOC), for access to educational
programs by people with disabilities were implemented (Cinquin et al., 2021). At the
German university TU Dortmund, the Division of Disability and Studies known as
DoBuS was established, which offers a workspace where students with disabilities can
work scientifically with assisted technology on computers equipped for their needs
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(Wilkens et al., 2021). Similarly, the IncSTEM project emerge from the partnership of
three HE institutions in the UK, using inclusive approaches to teaching, learning and
supporting STEM students (Pearson et al., 2019).

Inclusive Pedagogy and the use of ICT in Higher Education

Cotan et al. (2021b) found that teachers recognized the pedagogical potential rep-
resented by digital tools inside and outside the classroom. Perera et al. (2021) define
inclusive pedagogical practice as characterized by three essential elements: (i) mate-
rial and tools which are accessible to students with and without disabilities, (ii) an
environment for the differentiated performance of face-to-face teacher activities that
facilitate the development of digital educational processes, and (iii) materials adapted
for students with disabilities that allow interaction with learning objects.

Grimes et al. (2021) and Lopez-Gavira et al. (2021) reported that teachers imple-
mented inclusive pedagogies through different teaching methodologies: peer tutor-
ing, collaborative learning, project-based learning, flipped classroom, gamification,
and interactive lessons. Likewise, the priority of using technologies with a didactic
approach that allow adjusting to the educational needs of students was evidenced
(Perera et al., 2021; Vidal-Alegria et al., 2021; Wilkens et al., 2021). Didactic strategies
include the following: developing practical and applied content, exploring students’
previous ideas, retrieving and synthesizing content addressed at the beginning of each
lesson, making summaries at the end of classes with different types of materials and
activities (Cotan et al., 2021a).

The study by Suherman et al. (2022) presents a learning model based on digital
literacy, applied in a context of students from rural environments with visual disabil-
ities and who have never accessed ICT. An innovation laboratory known as “Braille
Corner” of the Department of Special Education was created at Universitas Pendidikan
in Indonesia. Each Saturday they hold discussion forums and training sessions that also
involve the parents of the students. In the future they plan to convert digital content
to Braille and hope that their initiatives will be useful to provide equal opportunities
in the era of digital transformation.

In addition to the pedagogical potential of ICT, it is important to respond to the
diversity of needs and realities of each student with disabilities (Sanchez-Diaz & Mor-
gado, 2023). In this regard, Cinquin et al. (2021) developed alternative designs to meet
the needs of MOOC users, in terms of functionalities to improve access to multimedia
content. Using a collaborative design approach, study participants provided proposals
for interface sketches with their specificities. Regarding the IncSTEM project, Pearson
et al. (2019) seek to address inclusion through staff perceptions and skills, student
communication, curriculum design, practical online work, and group work.

Cotan et al. (2021a) highlight the fact that inclusive pedagogy is focused on ensuring
the academic success of all students, through participation and recognition of individual
differences. However, a significant number of researchers concluded that one of the
factors that prevents the adaptation of inclusive pedagogy in classrooms is associated
with the lack of training of teachers, university administrative staff and students, in
aspects related to disability, inclusive education, use of ICT for people with disabili-
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ties and learning with Universal Design (Alsalem & Doush, 2018; Bong & Chen, 2021;
Cotan et al., 2021a; Diaz & Morgado, 2022; Roman-Gravan & Fernandez-Cerero, 2022;
Liu et al., 2017; Lopez-Gavira et al., 2021; Pena-Becerril et al., 2021; Sanchez-Diaz &
Morgado, 2022; Silletti et al., 2021; von Below et al., 2021; Zambrano-Steensma, 2022;
Zongozzi, 2022).

In proportion to the weak technological skills of teachers and the poor technological
investment to facilitate or encourage the teaching-learning process, Grimes et al. (2019)
revealed that several students with disabilities prefer not to disclose their condition,
as they consider this disclosure useless and unproductive for the development of their
university studies.

On the other hand, the results highlight the influence of attitudes and emotions
that teachers and university staff transfer to their students with disabilities, in their
attempts to use ICT in the teaching-learning process with inclusive pedagogy (Bong
& Chen, 2021; Cotan et al., 2021b; Grimes et al., 2021; (Ntombela, 2020; Pena-Becerril
et al., 2021; Sanchez-Diaz & Morgado, 2022; von Below et al., 2021). Hence, elements
alluding to the exclusive instrumental use of digital tools (Cotan et al., 2021b), inad-
equate implementation of virtual platforms (Lopez-Gavira et al., 2021), deficiencies
in the adjustments of the material to students with visual disabilities (Aguirre et al.,
2021) and important weaknesses in the implementation of specialized technologies
(hardware and software) (Akbar et al., 2022) are displayed.

As a consequence of the lack of technological tools and limitations in access to
digital resources in some universities, students with disabilities have chosen to seek
different digital alternatives to advance in their teaching-learning process, mainly when
there are deficiencies in the availability of equipment (keyboards with large letters,
large screens, visual and mobility supports) and assisted technology (Algolaylat et al.,
2023; Alsalem & Doush, 2018). For example, students with visual impairments reg-
ularly resort to videotaping class sessions and sharing them in the virtual classroom
with their peers (Cotan et al., 2021b); they also exchange digital content for instant
messaging applications, while they state that their university’s Braille books are old
and computers do not work (Beyene et al., 2023).

In some of the studies found, the researchers analyze and/or propose alternatives
to implement inclusive pedagogy in students with disabilities, based on the use of
ICT. Seale et al. (2022) compare and evaluate the different alternatives applied to the
Universal Design model, including: (i) holistic accessibility model for online learning
applications, (ii) VIVID (visual impairment through the virtual discovery of Techno-
logical Information) for e-learning applications, (iii) composite practice model for the
provision of assisted intelligence services, (iv) staff development model, (v) accessibility
service provision model for students with disabilities in HE, (vi) contextualized model of
accessible online learning practices, (vii) the EU4ALL (European Unified Approach for
Accessible Lifelong Learning) framework and (viii) accessibility professionalism model.

Vidal-Alegria et al. (2021) propose a methodological guide to Evaluate Digital Edu-
cational Resources focused on students with hearing disabilities. The evaluation criteria
focus on four factors: content, pedagogy, accessibility, and usability. In their research,
they concluded that the digital resource was not designed for this type of population
due to deficiencies in accessibility and usability. Similarly, Zambrano-Steensma (2022)

RIE, 2025, 43



Technological Tools and Inclusive Pedagogy for Students with Disabilities in Higher Education...

investigated the adaptation process of the Virtual Learning Environment designed by
a teacher as a didactic innovation proposal for students with hearing disabilities. The
author found that the work of interpreters is essential for developing digital content.

Distance Learning is one of the modalities that favor inclusive education. How-
ever, Silletti et al. (2021) highlight that students with sensory disabilities usually have
difficulties with this type of learning, as they commonly need support to log in to the
devices. In this type of scenario, Pena-Becerril et al. (2021) exemplify that the results
achieved by students with disabilities in a mathematics course should not depend on
motor skills for writing. Conversely, assessments and workshops can be solved with
thinking and reasoning skills. Liu et al. (2017) propose accompanying oral presentations
with visual material and mathematical content with contextual learning methods that
facilitate understanding.

Pacheco et al. (2018) link Transition 2.0 with the changes faced by students with
disabilities as they enter HE, specifically by incorporating ICT for learning. In this sense,
they identified that the use of digital tools must be adapted to the particular needs and
experience of each student in the midst of the transition. In a systematic review, Khalil
et al. (2023) describe that Analytical Learning has the potential to facilitate the design
and implementation of appropriate learning pedagogies, identify factors that affect
student success, and support course design to meet their individual needs. However,
it is broadly limited in the areas of disability and inclusion.

Discussion

The results obtained allowed for the analysis of the technological tools used in dif-
ferent university contexts at a global level for the teaching-learning process, together
with the methodologies and models implemented in inclusive pedagogy for the elim-
ination of digital and educational gaps in students with disabilities who access HE.
Therefore, it is essential to specify the importance that ICT have acquired during and
after the Covid-19 pandemic, especially in the educational context. From then on, the
transition to virtual study was encouraged, while the pandemic and post-pandemic
process acted as a catalyst for the efforts of universities to include digital resources
and advance their prioritization (Khalil et al., 2023; Wilkens et al., 2021).

The hypothesis on the tendency to state that if professors who participate in the
education process of students with disabilities in higher education at universities, at
global level, provide electronic devices to students with disabilities, and use digital
tools in the classroom, then they are applying inclusive pedagogy with the use of ICT
in HE was confirmed. The results obtained demonstrate that, for example, the fact of
providing a computer with a JAWS screen reader does not imply that the device is
permanently functional, nor that the student with disabilities fully adapts to the chal-
lenges of university education.

Despite the efforts of universities, students with disabilities, teachers and admin-
istrative staff, there were different weaknesses in access to technological tools in the
teaching-learning process and in the implementation of inclusive pedagogy in the
classroom. The results demonstrate the variety of existing barriers, which may be
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related to the different types of disabilities and their singularities, as well as the specific
modifications that are required to provide optimal services (Alsalem & Doush, 2018).

In several studies, reference was made to teachers’ awareness of the particular
needs of their students with disabilities and the modifications they must make
to their programmatic contents. Despite this, in accordance with Roman-Gravan
& Fernandez-Cerero, (2022), it can be concluded that there is a long way to go to
consolidate an inclusive education based on meeting the needs of students with
disabilities. One of the barriers is linked to poverty as a limiting factor, since insuf-
ficient access to ICT generates dependence in students, decreases the possibility
of obtaining electronic resources and reduces their performance in their studies
(Beyene et al., 2023).

Another obstacle is related to the countless challenges faced by students with dis-
abilities when using ICT, due to the poor definition that teachers and administrative
staff have regarding inclusive education and their insufficient professional training
(Algolaylat et al., 2023). Therefore, the Universal Design models analyzed and evalu-
ated by Seale et al. (2022), turned out to be remotely known by academics and have
been weakly expanded in the classrooms of HE programs.

Consequently, some alternative solutions are needed to breach digital and educa-
tional gaps in the teaching-learning process. Regarding one of the most practical solu-
tions, the training of teachers and administrative staff stands out, in issues related to:
disability and how to develop teaching practices based on inclusive pedagogy (Diaz &
Morgado, 2022), techno-pedagogical skills (Sanchez-Diaz & Morgado, 2023), appropriate
use of virtual platforms (Liu et al., 2017; Lopez-Gavira et al., 2021), and assisted tech-
nology (Bong & Chen, 2021). To achieve this, it is proposed to grant flexible time and
schedules to teachers and administrative staff and encourage their participation (Bong
& Chen, 2021; Gravan & Cerero, 2022), through a program or project that promotes
constant interaction between the teacher and the student to build teaching methods
aligned to their needs (von Below et al., 2021).

Curriculum modification in accordance with the special needs of students with
disabilities is a fundamental element (Grimes et al., 2019; Liu et al., 2017; Ntombela,
2020; Pena-Becerril et al., 2021; Zambrano-Steensma, 2022), as is the priority of pro-
moting their learning (Khalil et al., 2023). On the other hand, the construction of
inclusive policies that trans-form the pedagogical processes of teaching and learning
and the use of ICT in HE is proposed (Akbar et al., 2022; Baguma & Wolters, 2021;
Sénchez-Diaz & Morgado, 2022). According to Pena-Becerril et al. (2021), to build
inclusive policies and protocols, it is essential to document and communicate to
academic peers the experiences of interaction in teaching-learning settings aimed
at students with disabilities; in turn, to promote participation in the classroom that
facilitates constant dialogue.

In the studies analyzed, there was no record of innovative strategies developed by
universities or by teachers themselves. According to Sanchez-Diaz & Morgado (2023),
it is important to make use of emerging technologies (augmented reality, virtual intel-
ligence, 3D printing), in accordance with the scientific advances of the digital era and
learning with Universal Design. Therefore, it is essential to understand that to design
an inclusive and innovative strategy, it is necessary to deeply analyze each type of
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disability and its differentiating elements, along with the costs and human talent nec-
essary for the construction of digital resources (Vidal-Alegria et al., 2021).

In short, making inclusive teachers visible as advisors in the knowledge construction
process of students with disabilities is required, considering the transformative role
they have in their own academic process (Cotan et al., 2021a). In turn, it is important
to emphasize the impact of building training plans that involve the entire university
community, through awareness of the scope of meeting the needs of the population
with disabilities. For example, through a teaching approach focused on design-based
research (Jonsson, 2017) or experiential and challenge-based learning (Garay-Rondero
et al., 2020).

Conclusion

Throughout the systematic review, the technological tools used in different university
contexts at global level in the teaching-learning process were identified, together with
the methodologies and models implemented in inclusive pedagogy to breach digital
and educational gaps among students with disabilities in Higher Education. Based
on the results obtained when analyzing the two research objectives, it was revealed
that at global level, basic actions are being executed which do not fully respond to the
specific needs of disabled students.

This explains the impact of the result of the interdisciplinary research work con-
ducted in the areas of education (pedagogy/disability) and engineering (technological
innovation) regarding pedagogical and technological challenges presented in edu-
cational plans, through Universal Design and economic investment in technological
tools that facilitate the teacher-learning process among students with disabilities in
undergraduate and graduate studies levels.

This study explored different strategies to implement inclusive pedagogy, and
to encourage researchers, university professors and higher education institutions
to eliminate traditional educational structures and recognize the rights of students
with disabilities; the scope of technologies in education; public policies to finance the
development of teaching-learning for students with disabilities; and the construction
of transforming experiences.

The possibility of making visible and interpreting the discrepancies and concord-
ances of the subject of study around the five continents, allows us to conclude that
in everyday life students with disabilities must learn defense mechanisms to advance
their studies with the reduced or no technological tools they have at their disposal. In
contrast, during the transition to HE, some students decide to cancel or abandon their
studies, due to the impossibility of adapting to digital resources that are inconsistent
with their specific access and employability needs.

For future research, the approach of transdisciplinary projects with this type of
analytical and techno-pedagogical perspective in educational practice is suggested. At
the same time, it is important to enter the field of postgraduate studies, especially due
to the level of science and expertise in ICT that the student with disabilities requires
to develop in their teaching-learning process, from an inclusive perspective.
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