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Abstract

Over the years, the Spanish education authorities have proposed various
measures, such as the creation of Open Educational Resources (OERS), to
guarantee the inclusion of all students in the education system. However, the
literature on this topic indicates the persistence of certain challenges relating to
the accessibility of OERs. In this regard, Universal Design for Learning (UDL)
is presented as a possible solution to this problem as it advocates the
personalisation of learning and facilitates the achievement of universal digital
literacy. This study seeks to investigate the accessibility of OERS’ design for
those early stages in education that are managed by the Spanish education
authorities. To this end, a guide of indicators has been designed to assess OERS
in accordance with the principles of UDL. The sample is made up of 67 OERs,
selectively based on a number of requirements. This study uses a quantitative
and exploratory research methodology for the analysis of the data obtained. The
main findings highlight the shortcomings of OERs in terms of accessibility,
adaptability and universality, demonstrating that OERs do not respond to the
principles of UDL.

Keywords: Open Educational Resources; Universal Design for Learning; universal
digital literacy; inclusive education

e g3p
le
UNISA == 1if &
of south africa {
PRESS ol nas e REP

Education as Change https://doi.org/10.25159/1947-9417/8712

https://unisapressjournals.co.za/index.php/EAC ISSN 1947-9417 (Online)
Volume 26 | 2022 | #8712 | 18 pages © The Author(s) 2022

Published by the University of Johannesburg and Unisa Press. This is an Open Access
article distributed under the terms of the Creative Commons Attribution-ShareAlike 4.0
International License (https://creativecommons.org/licenses/by-sa/4.0/)



https://doi.org/10.25159/1947-9417/8712
https://unisapressjournals.co.za/index.php/EAC
https://creativecommons.org/licenses/by-sa/4.0/
https://orcid.org/0000-0002-6290-7391
mailto:deayusodelp@unex.es
https://orcid.org/0000-0001-5328-5319
mailto:pruden@unex.es

Ayuso-del Puerto and Gutiérrez-Esteban

Introduction

Inclusive education is generally defined as entailing the removal of barriers that prevent
all learners, regardless of their personal characteristics, from accessing and participating
in learning (De la Garza 2016; Pérez and Gonzalez 2017). Accordingly, education
authorities should propose flexible curricula that respond to the needs of learners and
ensure that students are involved in their own learning (Berquist and Neapolitan 2019).

Universal Design for Learning (UDL) is presented as a flexible and innovative proposal
since it advocates the creation of learning environments that do not require adaptation
and are accessible to all students and teachers in general, thus promoting learning
personalisation (Pilgrim and Ward 2017). UDL has an essential ally in information and
communication technologies (ICTs) (Simon et al. 2016), which are presented within the
teaching-learning process as an optimal way to achieve inclusive education and reduce
the digital divide (Garcia Martinez, Aquino Zufiiga, and Ramirez Montalvo 2016;
Viquez 2014).

It was generally expected that world citizens would have achieved digital literacy by
today, although the reality is that segments of the population are still adversely affected
by inequalities in access to ICT (Nedungadi et al. 2018). Therefore, it is necessary to
address the concept of “universal digital literacy”, understood as the use and
functionality of technology. This term considers, in a novel way, the personalisation of
learning and student diversity with the aim of providing students the ability to transform
the information they access into knowledge and, in this way, to be fully integrated into
the digital society in which they live. Cummins, Adams Becker and Alexander (2016)
assert that it also teaches collaborative skills and enhances critical thinking.
Nevertheless, the concept of universal digital literacy has still not been adequately
addressed in the field of educational research.

Open Educational Resources (OERS) are presented as a tool that can contribute to the
reduction of social inequalities (Dinevski 2008). They are defined as all teaching
materials that permit their adaptation and reuse, and they are fully and freely available
to the educational community (Atenas and Havemann 2014; UNESCO 2015). These
resources should be designed with an awareness that students are not a homogeneous
entity—they have diverse needs and characteristics, and this needs to be taken into
account in the design of OERs to ensure that everyone can use them (Avila 2018).

To this end, when planning or designing any course or virtual material, teachers must
consider the principles of the UDL framework designed by the Center for Applied
Special Technology (CAST 2011): it must provide multiple means of engagement,
multiple means of representation, and multiple means of action and expression, based
on the three brain sub-networks involved in learning, namely affective, recognition, and
strategic networks (Alba Pastor, Sdnchez Serrano, and Zubillaga del Rio 2014). The
purpose of these principles is for the teacher to present the information through various
means, to allow students to express what they have learned through different channels
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(orally, in writing, through images), and finally, to vary the means of learning according
to the students’ personal interests so that they feel committed to it.

The UDL also has to be incorporated into digital learning environments, as these spaces
are not always designed to respond to student diversity (Fidalgo and Thormann 2017;
Fitzpatrick, Mulwa, and Scepanovic 2017; Scott and Temple 2017). These digital
learning environments can be more inclusive if they are in the public domain and use
OERs, favouring accessibility and the dissemination and exchange of knowledge. In
this regard, Pittman and Heiselt (2014) raise the need to create accessible materials for
all students in the virtual courses, while Baldiris et al. (2017) point out that there are
still some challenges in getting OERs to respond to student diversity, such as teacher
training or the availability of creative tools. Likewise, OER repositories are not
accessible because they fail to reach the minimum level of accessibility according to
Web Content Accessibility Guidelines (WCAG 2.0) (World Wide Web Consortium
[W3C] 2008), presenting important limitations such as a lack of content access via
keyboard, a lack of textual alternatives to images and a lack of subtitles in videos
(Bolafios Asenjo 2012; Da Rosa and Motz 2016; Monsalve, Medina, and Diaz 2018).
Hence, there is a need for an in-depth assessment of the accessibility of OERs due to a
lack of research about it.

Method
Sample and Procedure

This study uses a quantitative and exploratory methodology, with the aim of evaluating
the Open Educational Resources hosted in Spanish repositories according to the
principles of the UDL, with the aim of achieving universal digital literacy for all
students.

To this end, 885 early childhood education, special education and primary education
OERs, housed in the educational repositories Agrega2 (developed by the Spanish
Ministry of Education, Culture and Sport) and Educarex and eScholarium (both
managed by the government of Extremadura) have been selected for convenience. The
sample selected for this study consists of 67 OERSs because the rest of the resources did
not meet the criteria mentioned below:

—  The material should be designed for learners in the early childhood education or
primary education age group.

—  The material should be in Spanish.

—  The material should be stored only in repositories managed by educational
institutions at national and regional levels.
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The following table lists the total resources that make up the sample and the repositories
where these are hosted.

Table 1: Overview of the sample

Educational Level Repositories
Agrega2 Educarex eScholarium
Early Childhood Education 28 OERs 10 OERs
Special Education 23 OERs
Primary Education 6 OERs

Table 1 shows that a total of 67 OERs hosted in three Spanish repositories were analysed
based on the educational stages they address.

Instrument

Based on previous studies (CAST 2011, 2018; National Center on Accessible
Educational Materials 2004; W3C 2018), an analysis indicator guide was specially built
for this research for the purpose of data collection. This guide has been validated by a
group of scholars with an extensive research career in educational technology and
educational inclusion. The overall reliability index of the model obtained through the
Kuder-Richardson Formula 20 (KR20) was .86, which shows a high level of reliability
(Garcia-Cadena 2006). The guide is available throughout the results section in the
different tables presented. In the guide, the indicator will appear as collected if it has
been considered within the resource (expressed in the results by “yes” in the evidence
section). Conversely, if it has not been taken into account at the time of developing the
resource, then it appears as “no” in the evidence section. To establish the level of
accessibility of these resources, according to Duque et al. (2015), the percentage of the
indicators considered for this evaluation was used as a basis (low: < 40% indicators,
medium indicators: between 41%-79%, and high: > 80% indicators have been
considered).

Results

The evaluation process was carried out according to the degree of presence of the 74
indicators used for the analysis of the OERs. All the results obtained have been
organised according to the three dimensions and nine categories established in the guide
of indicators, with the objective of identifying if these resources satisfy the educational
needs of the students.
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Table 2: Structure of the indicator guide and location of results

regulation

Dimensions Categories Analysis
indicators
Dimension 1: Provide multiple | Category 1: Provide options for Table 3
means of representation perception
Category 2: Provide options for Table 4
language, mathematical expressions, and
symbols
Category 3: Provide options for Table 5
comprehension
Dimension 2: Provide multiple | Category 4: Provide options for physical | Table 6
means of action and expression | action
Category 5: Provide options for Table 7
expression and communication
Category 6: Provide options for Table 8
executive functions
Dimension 3: Provide multiple | Category 7: Provide options for Table 9
means of engagement recruiting interest
Category 8: Provide options for Table 10
sustaining effort and persistence
Category 9: Provide options for self- Table 11

Following this structure, the results of the study are presented below.

Dimension 1: Provide Multiple Means of Representation

Table 3: Frequency (per cent) of presence of the guide indicators within OERs in the

category “Provide options for perception”

Analysis indicators Fr (%)

Yes | No
OERs present the information in a flexible format that allows students to 0.0 | 100.0
modify it.
OERs present the information through different sensory media. 70.1 | 29.9
Non-textual content can be changed to other formats such as Braille or voice. | 1.5 | 98.5
Videos or audios have subtitles, except when the medium is a multimedia 43.3 | 56.7
alternative to the text and is clearly indicated.
OERs include written papers with audio or video transcription. 6.0 |94.0
OERs provide visual diagrams, graphics, and notations of music or sound. 3.0 |97.0
Sign language interpretation of audio content is provided. 0.0 | 100.0
The images, graphics, videos or animations are accompanied by their 1.5 | 985
description in text or voice format.
OERs provide auditory keys to main ideas. 49.3 | 50.7
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With regard to the first category, “Provide options for perception”, all the resources lack
options to adapt the information of the resource by modifying the text and the speed of
synchronisation of the videos, sounds, or animations. These OERs also do not allow the
conversion of non-textual content to other formats such as Braille or voice. However,
70.1% of the resources offer students the information through different sensory media.

The investigation has revealed that none of the resources offer alternatives for auditory
information, such as sign language interpretation or written transcription of audio
content. With respect to videos, only 43.3% of OERs include subtitles.

Regarding the visual information alternatives, 50.7% of the resources have no auditory
keys. In addition, only 1.5% of the resources provide a voice description of the images.

Table 4: Frequency (per cent) of presence of the guide indicators within OERs in the
category “Provide options for language, mathematical expressions and symbols”

Analysis indicators Fr (%

Yes No
OERs present vocabulary and symbols acquired by the students previously to | 68.7 | 31.3
facilitate connection with previous knowledge.
OERs present illustrations, explanations or links that clarify vocabularyand | 70.1 | 29.9
symbols.
OERs present graphs and/or illustrations that clarify the syntax of the 16.4 | 83.6
language used.
OERs establish connections with grammatical structures previously learned 16.4 | 83.6
by students.

OERs link ideas and highlight or explain relationships between elements 9.0 91.0
using conceptual maps.

OERs highlight transition words in a text. 15 98.5
The titles describe the subject or purpose. 955 |45
The text is readable and understandable. 100.0 | 0.0
Digital text is accompanied by a pre-recorded human voice. 43.3 | 56.7
The text is not justified. 56.7 | 43.3
OERs provide students with access to different representations of formulas 85.1 | 14.9
and/or problems.

OERs offer lists of key terms. 328 | 67.2
If the audio plays automatically for more than three seconds, there is a 284 | 716

mechanism available to pause or stop the audio as well as to control the
volume.

Keywords are defined and available in several languages. 15 98.5
OERs provide electronic translation tools or links to multilingual glossaries. | 1.5 98.5
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OERs include non-linguistic visual supports to clarify the vocabulary. 836 |164
OERs present the key concepts in alternative codes. 119 |88.1
Animations can be disabled, unless animation is essential because of the 15 98.5
information being transmitted.

Regarding the category “Provide options for language, mathematical expressions and
symbols”, the semantic elements through which the information is presented are
accessible to Spanish students and linked to previous knowledge already acquired.
However, at the same time, 98.5% of the OERs do not provide vocabulary in other
languages and do not offer translation tools or links to multilingual glossaries. These
concepts are not available in sign language either. Another point to consider is that
67.2% of the resources do not have a list of key terms that allow students to clearly
identify the content. However, 83.6% include non-linguistic visual supports that clarify
vocabulary.

With regard to the text, 56.7% of the resources have justified texts. However, some
deficiencies are found, such as the lack of conceptual maps in 91.0% of the resources.
On the other hand, in only 56.7% of the cases is the digital text accompanied by an audio
with a pre-recorded human voice.

On a positive note, 85.1% of OERs offer students access to different types of problems.

Table 5: Frequency (per cent) of presence of the guide indicators within OERs in the
category “Provide options for comprehension”

Analysis indicators Fr (%)
Yes | No
OERs include activities that allow working with previous concepts. 10.4 | 89.6
OERs establish links between concepts through analogies, metaphors or 37.3 | 62.7
examples.
Elements from other subjects are collected. 46.3 | 53.7
OERs highlight key elements in texts, formulas and/or graphics. 9.00 | 91.0
OERs use schematics, graphic organisers and routine organisers. 37.3 | 62.7
OERs use multiple examples and theoretical explanations to emphasise the 52.2 | 47.8
main ideas.
OERs present instruction for the steps to follow. The text is not justified. 86.6 | 13.4

OERs are interactive resources that facilitate the exploration and acquisition 88.1 | 11.9
of new learning.
The information is presented in a progressive way according to its difficulty. 30.0 | 70.0

OERs offer a help option. 9.0 191.0
OERs have no distracting elements. 88.0 | 12.0
OERs allow students to follow different itineraries to work the contents. 49.3 | 50.7
The information is synthesised by pages. 925|175

OERs allow the review and repetition of each of the tasks. 83.6 | 16.4
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OERs present activities such as incomplete conceptual maps or texts with 29.9 | 70.1
gaps to be filled in by students.
OERs incorporate refresher activities to work on previous ideas. 9.0 | 91.0

Lastly, concerning “Provide options for comprehension”, 89.6% of the resources do not
contain elements that activate students’ previous knowledge, although 37.3% of the
resources introduce examples allowing students to establish conceptual links. On the
other hand, 91.0% of the resources coincide in not highlighting the basic elements or
ideas in the text.

These resources guide the processing of information by incorporating instructions on
the steps to be followed by students. In general, they present information in a fragmented
way on different pages. Although they do not include help options (91.0%), 49.3% of
these OERs allow students to work following different itineraries.

However, they do not present the information in a gradual way and consequently they
do not foster the development of strategies in processing the information.

Dimension 2: Provide Multiple Means of Action and Expression

Table 6: Frequency (per cent) of presence of the guide indicators within OERs in the
category “Provide options for physical action”

Analysis indicators Fr (%)
Yes | No

OERs provide alternatives for giving answers and interacting through voice 955 | 45

and/or mouse.

All content functionality is operable through a keyboard interface without 37.3 | 62.7

requiring specific times for individual keystrokes.

In the second dimension, “Provide multiple means of action and expression”, 95.5% of
the resources provide students with the option to answer questions using a mouse, but
72.7% did not offer a keyboard interface without requiring specific times for keystrokes.
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Table 7: Frequency (per cent) of presence of the guide indicators within OERs in the
category “Provide options for expression and communication”

Analysis indicators Fr (%)

Yes | No
OERs present discussion forums or chats. 0.0 | 100.0
OERs include spellcheckers, grammar checkers, and word prediction 0.0 | 100.0
software.
OERs allow users to make text-voice conversions, dictations and/or 0.0 | 100.0
recordings.
OERs include links to wikis, animations and presentations. 149 | 85.1
OERs provide feedback or report results obtained. 88.1 | 11.9
OERs offer multiple examples of solutions to real problems. 43.3 | 56.7

In the category “Provide options for expression and communication”, a major
shortcoming has been identified. None of the options offered allow students to
participate and express themselves in discussion forums or chats with other peers.
Furthermore, they do not offer grammatical proofreaders or word prediction software,
and there are no text-to-voice conversions either.

On the other hand, 88.1% of the resources inform students of their results and in 43.3%
of the cases they offer students multiple examples of solutions to real problems.

Table 8: Frequency (per cent) of presence of the guide indicators within OERs in the
category “Provide options for executive functions”

Analysis indicators Fr (%)

Yes | No
The objectives of the activities are in a visible place. 23.9 | 76.1
Students can check their results at any time to see if they are achieving their | 17.9 | 82.1
goals.

The activities present warnings that encourage the student to stop and think 0.0 | 100.0
before acting.

The overall objectives are divided into short-term objectives. 15 ]985
Representation of progress is shown. 6.0 |94.0
Self-evaluation options are provided to the student. 9.0 ]191.0

In the dimension “Provide options for executive functions”, only 23.9% of the resources
have visible objectives. Likewise, only 17.9% allow students to check their results at
any time and therefore verify if they are achieving their goals. Similarly, in 94% of the
available resources, students cannot observe their learning progress.
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Dimension 3: Provide Multiple Means of Engagement

Table 9: Frequency (per cent) of presence of the guide indicators within OERs in the
category “Provide options for capturing interest”

Analysis indicators Fr (%)
Yes | No
OERs allow students to choose the level of difficulty, the time spent 75 925
completing the task and the colour and design of their texts.
OERs give users enough time to read and use the content. 985 |15
Activities are contextualised in real life. 76.1 | 23.9
Activities are appropriate for the age indicated by the author of the OER. 79.1 1 20.9
The tasks allow active participation, exploration and experimentation by 94.0 | 6.0
students.
OERs include activities that encourage the creative use of imagination to 9.0 |91.0
solve problems.

In reference to the third principle, “Provide multiple means of engagement”, data
analysis shows that 92.5% of the resources do not offer options that allow students to
make use of their autonomy through decision-making tasks, such as choosing the level
of difficulty or modifying the colour and the design of the results in text format.
However, 98.5% of the resources provide the user with enough time to read and use
their content.

On the other hand, these resources can be valuable to the student insofar as 76.1% of
the resources are contextualised in real life. In addition, 94.0% of the resources offer
tasks that encourage the active participation of students, allowing them to learn through
tasks that encourage interaction and experimentation. Another important fact is that
activities are age appropriate in 79.1% of the cases, except for some resources for early
childhood education, which propose complex activities requiring writing to complete
them. It is also worth noting that 91.0% of the resources do not include activities that
encourage students to use their imagination to provide creative responses to problems
that may arise.
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Table 10: Frequency (per cent) of presence of the guide indicators within OERS in the
category “Provide options for sustaining effort and persistence”

Analysis indicators Fr (%)
Yes | No

The objectives are formulated in different ways. 15 |985
Activities indicate the degree of difficulty. 7.7 925
The acceptable result range is variable. 10.4 | 89.6
Group activities are proposed. 11.9 | 88.1
OERs incorporate guidance to students on when to ask for help. 13.4 | 86.6
The rules for working as a group are indicated. 10.4 | 89.6
OERs offer feedback that encourages the use of strategies to meet a challenge | 83.6 | 16.4
and develop perseverance.

OERs offer informative and non-competitive feedback. 85.1 | 14.9

Although feedback is generally provided to students, there are obvious deficiencies in
relation to the category “Provide options for sustaining effort and persistence”. This is
due to the fact that 98.5% of the resources do not present the objectives, thereby
preventing students from consulting them.

Similarly, 92.5% of the cases do not indicate the degree of difficulty. Likewise, in 86.6%
of the resources, they do not give any indication as to when or how to ask the teacher or
their peers for help. Moreover, 88.1% of the resources lacked activities that encourage
collaboration and teamwork.

Table 11: Frequency (per cent) of presence of the guide indicators within OERS in the
category “Provide options for self-regulation”

Analysis indicators Fr (%)
Yes | No

OERs offer activities that encourage self-reflection and the identification of 9.0 | 91.0

personal goals.

OERs use real situations or simulations to demonstrate skills to cope with 40.3 | 59.7

everyday life problems.

OERs use activities that include feedback and have access to alternative 15 | 985

resources that facilitate the recognition of progress in a comprehensible way.

Regarding the last dimension, “Provide options for self-regulation”, 91.0% of the
resources do not include activities that encourage self-regulation and self-reflection by
students, and they are not given access to their progress.

Finally, only 40% of OERs use real situations or simulations to demonstrate the
necessary skills to cope with everyday problems.
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Discussion and Conclusions

In the past decade, the role of educational technologies in inclusive education has
increasingly gained prominence, both for the possibilities and potential benefits they
offer. Thus, the principles of UDL become more crucial than ever, as they could reduce
the barriers that prevent students from satisfactorily achieving their academic
development and being competent and fully integrated citizens in the digital society in
which they live.

It is important to remember that digital literacy plays a very important role in
educational inclusion. The entire educational community must work on digital literacy
from a holistic perspective by taking advantage of the potential of digital technologies
with regard to the personalisation of training and learning itineraries in order to ensure
universal and accessible learning design. This, in turn, fosters a new concept of
“universal digital literacy”.

Several authors (Dinevski 2008; Muller 2021; Ramoutar 2021) concur that OERs have
the potential to address the educational challenges posed by the diversity of student
learning. However, this means they must be evaluated in order to ensure that they are
accessible to all students.

Based on the above, this research is presented as a quantitative and exploratory study in
which 67 OERs hosted in Spanish repositories (Agrega2, Educarex and eScholarium)
have been analysed. For their evaluation, a guide of indicators has been designed
according to the principles of UDL, aimed at achieving universal digital literacy.

With regard to the objective of this study, it can be seen that some barriers for users with
impaired vision are not taken into account, as the resources do not offer options that
allow the adaptation of information. These results match those outlined by Da Rosa and
Motz (2016) in their study. Consequently, OERs do not guarantee that students with
difficulties in accessing and understanding information will have access to it. In
addition, in accordance with Monsalve, Medina and Diaz (2018), it is important to point
out that the images included are not accompanied by their description in voice or text
format, an aspect which makes it difficult for students with visual impairment or those
who have not acquired reading skills yet (due to their age) to access the information
contained in visual representations.

These OERs also lack options for answering questions with a keyboard interface
without requiring specific times for keystrokes, an aspect that presents barriers for those
who have motor impairments. Moreover, OERs do not offer equal opportunities in the
participation of the learning process, as the navigation and interaction required by the
activities are not accessible to all students.

Regarding the stage of early childhood education, only half of the OERs include digital
texts accompanied by an audio with a pre-recorded human voice. This is a requirement
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that could be considered fundamental at this educational stage, since students are not
yet familiar with the symbols and could have difficulties in decoding the text. As a
result, the lack of hearing support will reduce their ability to process and assimilate
information. In addition, they do not offer grammatical proofreaders or word prediction
software that could help students to write or allow text-to-voice conversions. Moreover,
these OERs do not offer options that allow students to express themselves through other
means either.

Thus, students are not offered the support (scaffolding) that allows them to gradually
learn how to set their own realistic personal goals and develop strategies to achieve
them. This is a problem for students with deficits in executive function or those who are
still immature and set unrealistic goals. At this age, learning is based on the scaffolding
theory, so the necessary supports must be provided gradually and withdrawn later
(Elbers, Rojas-Drummond, and Van de Pol 2013; Veraksa et al. 2016). This could help
the learner to identify and learn how to manage responses to external stimuli, as well as
to identify negative thoughts or events that may cause anxiety.

At the same time, in accordance with the principles of the UDL established by CAST
(2011), the OERs would make it harder for non-native students to understand the
vocabulary because it is not available in other languages. In this regard, the OERSs do
not present lists of key terms, which hinders the access to information for immigrant
students. In addition, these concepts are not available in sign language either, which is
an obvious obstacle for deaf students. In fact, we noted that none of the resources
provides sign language interpretation of the audio content. Therefore, some students
cannot access these audio files.

Moreover, the resources do not include activities that encourage self-regulation and self-
reflection by students. This is compounded by the students’ lack of access to their
progress, a situation that can lead to frustration and anxiety about not achieving the
established objectives. It should also be recalled that most cases do not indicate the
degree of difficulty. This is a negative factor since students are not offered the option of
finding challenges that could increase their motivation and enable them to work harder
to achieve their goals. These resources do not encourage the learners to have positive
thoughts or to feel confident about their ability to achieve these goals. This could
possibly decrease student motivation and detrimentally affect their control over their
emotions.

A similar situation can be found in the planning and development of strategies, due to
the absence of notifications that encourage students to stop and think before acting. This
hampers students’ competence in planning the steps that are required for achieving their
objectives, something which would be essential when working with young students who
may also present mismatches in executive functions.

13
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These resources are not conducive to the transfer and generalisation of learning to new
situations because they do not employ techniques to increase the likelihood of
remembering information or encourage students to use certain strategies. This fact is
reflected in the absence of activities such as incomplete conceptual maps or gapped texts
that students have to complete, which makes it difficult to establish links between new
information and the background knowledge they already have. In addition, key content
is not highlighted in the texts and therefore students are not provided with help to
distinguish between relevant and irrelevant information. This problem had also been
previously detected by Monsalve, Medina and Diaz (2018) in their analysis of OERs
hosted in Colombia Aprende repository.

Conversely, at least half of the resources incorporate multiple examples to emphasise
the main ideas. Furthermore, these resources present information in a fragmented way
on different pages, favouring exploration and interaction by students. Likewise, these
interactive resources promote the exploration and construction of new learning. These
resources can also be valuable to the students, given that most are contextualised in real
life situations, which captures their interest because the information is relevant to them.

In general, the feedback provided by the resources helps maintain students who are
motivated and interested in learning. Likewise, it encourages them to try again when
faced with mistakes, fostering perseverance and effort. These factors favour the
construction of an adjusted and positive self-concept.

In conclusion, OERs do not meet the needs of all users because they do not consider
several of the indicators contained in the guide designed for their evaluation. Hence,
none of them has been classified with a high accessibility level. These findings are
consistent with those of studies by other authors such as Monsalve, Medina and Diaz
(2018), Da Rosa and Motz (2016) and Bolafios Asenjo (2012).

Overall, more research would be required to identify the level of accessibility of
resources at other educational levels such as primary and compulsory secondary
education. In addition, further studies should focus on their adaptability, versatility, and
customisation possibilities to achieve learning, according to the educational
characteristics and needs of every student, both for online and in-person learning
environments. These studies could incorporate the analysis of the accessibility of each
repository by using automatic evaluation tools.

On the other hand, the analysis of accessibility could be extended to other virtual
learning environments to which young people have access, taking into account the
principles of UDL.

Finally, it would be interesting to conduct a series of in-depth interviews with special
education teachers, along with hearing and language teachers, to enquire about their
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views on the accessibility of OERs, and to explore their knowledge, opinions, and
experience of these resources in responding to the educational needs of students.
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