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Abstract: The educational response to students with specific needs for educational support associated
with disability could not be understood within the current educational landscape without addressing
how Information and Communication Technology (ICT) is used within those responses. ICT support
is not a matter of fashion or one-off use due to the current circumstances brought about by the
effects of the COVID-19 pandemic. Programmes and materials are already being developed to
enable such application. Even from the Universal Learning Design approaches, it is precisely the
use of technologies in learning processes, with special emphasis on educational inclusion processes,
which are a key focus. This study deals with the perception that teachers have of this use of ICT with
students with disabilities: How are the resources available to them and how good is their training in
this respect? To do this, a section of a questionnaire was used, which forms part of the R + D + I
project awarded under a national call in Spain, and which in one of its categories precisely focuses
attention on this use of ICT. In turn, this category, according to the confirmatory factor analysis
carried out, is subdivided into three subcategories: didactic use, spaces and resources, and finally
teacher training. We are also interested in knowing if there are differences of opinion between
population groups grouped according to sex, ownership of the education centre and location of the
centre (urban, or rural). The results indicate that although there is good use and good preparation of
teachers, the level of resources is low and teacher training needs to be reinforced.
Keywords: disability; information and communication technologies; universal learning design;
teacher training

1. Introduction
Information and Communication Technologies (ICTs) have made a decisive breakthrough
in the social world, modifying cultural references in different areas of daily life [1]. In the
field of education, ICTs have become an effective tool for mediating and promoting learning [2].
The correct use facilitates active, versatile, flexible and adaptable learning [3]; favouring participation,
communication and the carrying out of tasks adjusted to people’s possibilities and interests [4,5].
However, apart from its potential as a learning mediation tool, ICT opens up a wide range of
educational opportunities for students with special educational needs, favouring the overcoming of
limitations derived from disabilities: autonomy, communication, participation, motivation, personalised
teaching, the flexibility of learning rhythms and times, the reduction in the sense of academic
and personal failure, etc. [6–12]. ICT has the potential to improve the quality of life of people
with disabilities, reduce their social exclusion and increase their participation [13]. Taking this
premise into account, the Action Plan of the Spanish Disability Strategy 2014–2020 [14] includes
two outstanding actions referred to in Operational Objective 1 (Supporting educational centres in
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the process towards inclusion): (a) ensuring that students with disabilities have the human and
technological resources available, and access to information and communication, mobility or any other
kind of resources at all educational stages; and (b) favouring technological projects aimed at improving
accessibility in the educational system. These guidelines reveal the importance given at national level
to ICTs in the process of inclusion of people with disabilities.
In the development of Universal Learning Design, special importance is given to the incorporation
of ICT for an adequate application of its principles [15–17].
However, as pointed out in different studies, sometimes ICTs, depending on their design
and implementation, can also enhance access difficulties by becoming exclusionary tools [18–24].
In this sense, it is important to bear in mind that ICTs must comply with usability and accessibility
standards in order to avoid the digital disability divide [25].
Within the Spanish educational framework, the State Observatory on Disability [26] has
published a report which sets out various challenges for progress towards inclusive education,
including: eradicating the traditional model of teaching which predominates, alleviating the shortage of
resources and strengthening teacher training. In response to these challenges, this study distinguishes
three categories of analysis:
Didactic Aspects (DIDTIC) covers the incorporation of ICT in the didactic programmes,
as well as its implementation to adapt the learning processes to the students with disabilities,
to carry out the evaluation of their learning and to favour the collaboration between the students.
The study by Arnaiz, De Haro and Maldonado [27], carried out by means of a questionnaire
to 86 participants, points out that there are certain aspects related to teaching methodology
that represent barriers to progressing towards inclusion, such as: the lack of methodological
diversity and teaching strategies in teaching practices; the absence of necessary adaptations and
multi-level teaching; non-individualised response, etc. Faced with these barriers, the ULD approach
(Universal Learning Design) takes on special relevance, taking into account that it allows the potential
of technological resources to be used to favour diversity of access, content and communication [3,28].
On the other hand, the study by Estes, Beverly and Castillo [29], carried out by means of a
bibliographic review, points out the importance of promoting collaborative approaches when designing
learning experiences for students with and without disabilities.
Spaces and Resources (ESPTIC) focuses on the organisation and availability of technological
resources to attend to students with disabilities. In the study carried out by González-Gil et al. [30],
conducted through ten focus groups with 80 teachers, it was shown that the scarcity of resources,
of different types, makes it impossible implement the correct practices to achieve inclusion. The study
by Arnaiz, De Haro and Maldonado [24] also points out that ICT resources are seldom used to meet
the educational needs of students. Along the same lines, the study by Altinay and Altinay [31], carried
out through documentary analysis and interviews with directors of special education centres, revealed
that the use of digital resources is very limited in special education. In this sense, it seems necessary to
increase the ICT resources available to favour the inclusion of students with disabilities and promote
their correct use by the entire educational community.
Teacher training (FORTIC) includes the assessment of teachers on the training offered and the
training received regarding the incorporation of ICTs in the response to students with disabilities.
Despite the fact that teacher training is a key factor in promoting the use of ICTs in the field of disability
and fostering inclusion [32], several studies have highlighted the lack of training in this area. The study
by Toledo and Llorente [33], conducted by questionnaire to 154 students in the Primary Education
Degree, concluded that participants had little knowledge about the application of ICTs for people
with disabilities, and that this knowledge varied depending on the type of disability. The study by
Fernández-Batanero et al. [34], carried out by means of a questionnaire to 341 active teachers, revealed
the low level of training of the participants and points to the need to promote didactic training that
can be used to train teachers in the use of ICTs to facilitate the learning of students with disabilities,
as well as educational innovation. The barriers that hinder the participation of teachers in training
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activities aimed at the use of ICTs applied to people with disabilities are related to economic, time and
attitudinal factors of teachers [4]. The study by Brodin and Lindstrand [35], carried out by means of
a questionnaire administered to 618 education and special education teachers and interviews with
30 teachers and directors, highlighted the need for teacher training expressed by the participants,
as well as the lack of time and economic resources.
Considering the above-mentioned studies, we find aspects that have not been sufficiently addressed,
especially when we refer to the analysis of the role of ICT in the process of inclusion of students
with Special Educational Needs associated with disabilities. Questions arise about the didactic use
and not only as a means of access to knowledge: What is availability of technological resources in
the centres? What perceptions do teachers have about their training in technologies in relation to
the educational response to students with disabilities? Questions that were not answered adequately
after the documentary review was carried out. Consequently, the following objectives emerged:
(a) To identify key educational aspects in the use of ICT for inclusion; (b) To ascertain the availability of
spaces and ICT resources to serve students with disabilities; (c) To recognise the assessment of teachers
on training in ICT to meet the diversity requirements.
It should be noted that this study presented is part of an R + D + I research project entitled
“Evaluation of the response to students with specific educational support needs associated with disability
in compulsory education: current situation and proposal for improvement” (EDU2016-75574-P).
2. Materials and Methods
2.1. Participants
The participants in this study were educational professionals related to the field of diversity response,
with a total of 2396 responses. Of these, 1626 (68%) were women and 768 (32%) were men. According to
the type of centre studied, we had 1624 (67.7%) responses from public centres and 772 (32.3%) from
private subsidised centres. The most important data were 1598 (66.7%) from the urban context
and 798 (33.3%) from the rural context. Finally, it should be noted that these data come from the
territorial scope of Spain. It should also be noted that, given that no personal data was requested at
any time, the responses were anonymous at all times and no information was requested that would
have put people or entities at risk; it was not necessary to request special authorisation according to
international regulations.
2.2. Instrument
The questionnaire, DISTIC5, used was a section of the general questionnaire used in the R + D + I
project to evaluate the educational response to students with SEN-associated with disability in
Compulsory Education.
The section explained in this article corresponds to the items referring to the use of ICT in the
response to students with disabilities. Initially it had 14 items, which after the process explained below
was reduced to 8 items. The technical characteristics of this section of the questionnaire are as follows:
2.2.1. Validity of Content
The content was validated by expert judgement. For the selection of experts, the coefficient of
expert competence [36] was applied. Fifteen experts were selected, and they attained scores above 0.85
in the expert competence coefficient (CCE) (Table 1). They assessed the content of the questions with
respect to the criteria of consistency, technical quality and relevance.
Table 1. Average Expert Competence Coefficient (CCE).
Teaching
Media of experts

0.93

Publications Investigation
0.89

0.88

CCE
0.90

Table 1. Average Expert Competence Coefficient (CCE).
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assessment, two items that were rated low were eliminated, and the wording
of three items was changed.
The questionnaire assumeed a Likert scale as the response format with 5 levels, from 1 to 5.
As a result of this assessment, two items that were rated low were eliminated, and the wording of
three
items was changed.
2.2.2. Construction
Validation
The questionnaire assumeed a Likert scale as the response format with 5 levels, from 1 to 5.
With the items selected after the content validation, the statistical study was carried out. By
2.2.2. Construction
Validation
applying
confirmatory
factor analysis and by means of structural equations, the study obtained three
factors with which 64.48% of the variance is explained.
With the items selected after the content validation, the statistical study was carried out.
KMO and Bartlett’s test of sphericity was applied, and a value of 0.891 and a significance of 0.000
By applying confirmatory factor analysis and by means of structural equations, the study obtained
according to the coefficient of Bartlett was obtained.
three factors with which 64.48% of the variance is explained.
By processing the data with the AMOS V24, the following equation was obtained (Figure 1).
KMO and Bartlett’s test of sphericity was applied, and a value of 0.891 and a significance of 0.000
according to the coefficient of Bartlett was obtained.
By processing the data with the AMOS V24, the following equation was obtained (Figure 1).

Figure 1. Structural equation DISTIC questionnaire.

In a primary analysis, the non-statistical values did not support the proposed factorial model, so the
model was rectified according to the data obtained. Two items with low correlations were eliminated.
The following results were obtained for this second model (Table 2):
Figure 1. Structural equation DISTIC questionnaire.
Table 2. Values of the proposed model.

In a primary analysis, the non-statistical values did not support the proposed factorial model, so
p Values
TLI items with
NFI low correlations were
the model was rectified
accordingRMSEA
to the data CFI
obtained. Two
eliminated. The following0.07
results were
obtained 0.962
for this second
model (Table
0.049
0.938
0.960 2):
>0.05

<0.050

>0.90

>0.90

>0.90

According to Schulenberg and Melton (2010), the values obtained confirm this assessment.
Therefore, the questionnaire was structured around three factors (Table 3):
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Table 3. DISTIC5 questionnaire factors.
Factor

Identification Factor

1
2
3

Didactic aspects (DIDTIC)
Spaces and Resources (ESPTIC)
Teacher training (FORTIC)

2.2.3. Reliability Study
The reliability study was carried out using Cronbach’s alpha statistic. It was carried out both at
the global level of the questionnaire and for each of the factors, obtaining the following results (Table 4).
Table 4. Cronbach alpha values.
Factor

Cronbach’s Alpha Values
Questionnaire overview
Didactic Aspects (DIDTIC)
Spaces and Resources (ESPTIC)
Teacher Training (FORTIC)

1
2
3

0.915
0.841
0.889
0.828

To reinforce the information on reliability, the omega coefficient was applied. This calculation is
not incorporated in SPSS (v24), therefore it was carried out by direct calculation with the support of
the Microsoft Excel tool. The data obtained provide high reliability (Table 5)
Table 5. Omega coefficient values.
Factor
1
2
3

Valor Coeficiente Omega
Global del cuestionario
Aspectos didácticos (DIDTIC)
Espacios y recursos (ESPTIC)
Formación de docentes (FORTIC)

0.943
0.873
0.871
0.799

Likewise, the Kolmogorov–Smirnov coefficient was applied to determine the normality of the curve,
obtaining a value of p > 0.05 for all variables. These values enabled us to find the significance of the
mean differences based on the independent variables considered.
2.3. Procedure
The questionnaire was applied telematically using Google Forms. For this, we previously
obtained the database of Pre-school and Primary Education centres throughout the Spanish territory.
With this database, we sent emails to those responsible for the care of students with disabilities.
In that email, we explained the intention of the study, ensured the confidentiality of the data and
informed that the responses should be based on their own perceptions and experiences. In total,
6000 emails were sent, receiving the 2396 responses that made up the study.
2.4. Data Analysis Plan
The following process was followed for the analysis and interpretation of the data.
(1)
(2)
(3)

Item-by-item data analysis: means and variance studies
Study of possible differences according to the different social groups that respond to
the questionnaire
Interpretation of data grouped by the factors obtained
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3. Results
The explanation of the data obtained is grouped by factors for a better clarity.
3.1. Factor Data 1 (DIDTIC): Didactic Aspects
This factor was composed of 4 items from which we obtained the following results (Table 6):
Table 6. Factor values of DIDTIC.
Items
ICTs encourage collaboration between students in
the classroom
The Programming Units are designed to incorporate
the use of ICT
ICTs are used as a tool to adapt learning processes to
students with disabilities
Evaluation methods and techniques with students
with disabilities incorporate the use of ICT

Mean

Standard
Deviation

Skewness

Kurtosis

3.78

1.000

−0.695

0.025

3.93

0.944

−0.635

−0.239

3.66

0.940

−0.469

−0.139

3.68

0.918

−0.491

−0.090

It is noteworthy in these data that, in general, the average is very close to the central axis (score 3).
Likewise, the low value of kurtosis indicates that the tails of the curve are light.
In the second section we attempted to discover if there were significant differences according
to the three independent variables: sex, ownership of the centre (public or private), and location of
the centre (urban, rural).
We observed that after the application of the Student’s t statistic with respect to the variable ‘sex’
that no significant differences were observed.
However, regarding the locations of the centres, in all cases the differences were significant,
although the effect size (Cohen’s d) was low (Table 7):
Table 7. Differences depending on the location of the centre.
Items
ICTs encourage collaboration between students in
the classroom
The Programming Units are designed to incorporate
the use of ICT
ICTs are used as a tool to adapt learning processes to
students with disabilities
Evaluation methods and techniques with students
with disabilities incorporate the use of ICT

T

Sig

Effect Size

2.725

0.006

0.114

4.541

0.000

0.181

3.692

0.000

0.147

2.589

0.010

0.101

When we made comparisons on the basis of the ownership of the centre, we found that for the
first item there was no significant difference, but in the following cases (Table 8):
Table 8. Differences according to ownership.
Items
The Programming Units are designed to incorporate
the use of ICT
ICTs are used as a tool to adapt learning processes to
students with disabilities
Evaluation methods and techniques with students
with disabilities incorporate the use of ICT

T

Sig

Effect Size

3.296

0.001

0.134

2.824

0.005

0.116

2.314

0.02

0.093
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3.2. Data Factor 2 (ESPTIC): Spaces and Resources
With regard to the second factor related to the spaces in which students live together, we found
the following results (Table 9):
Table 9. Factor values ESPTIC.
Items
Ordinary classrooms are equipped with technological
resources to assist students with disabilities
The school’s spatial organisation allows it to meet the
needs of students with disabilities

Mean

Standard
Deviation

Skewness

Kurtosis

3.34

1.044

−0.263

−0.561

3.33

1.043

−0.285

−0.425

As in the case of the first factor, the data are very close to the central value (3). Likewise, the
data on asymmetry indicate that the trend is below the average. Finally, the data referring to kurtosis
indicates that the curve is not very accentuated, with the tails not very far from the average.
It was intended in the data analysis plan, therefore we want to identify the possible differences
due to the independent variables of socio-demographic character.
In the first case, the gender variable, as in the previous cases, after the application of the Student’s t-test,
no significant differences were observed.
For the variable referring to the location of the centre (urban, rural) equally we did not find
significant differences.
With regard to the differences in this factor referring to the ownership of the centre, we found
differences in the case of the item related to the organisation of the spaces, although the effect size
(Cohen’s d) was low (Table 10).
Table 10. Significant differences between public and private centres.
Items

T

Sig

Effect Size

The school’s spatial organization allows it to meet
the needs of students with disabilities

4.038

0.000

0.184

3.3. Data Factor 3 (FORTIC): Teacher Training
The following is the data on teacher training for educational response. In this case, we see that in
the item referring to training provision the average is below the central value (3) (Table 11)
Table 11. Factor values FORTIC.
Items
How do you assess your training with regard to the
incorporation of ICTs in the response to students
with disabilities?
The training offer received by teachers in relation to
the use of ICTs in the care of students with disabilities

Mean

Standard
Deviation

Skewness

Kurtosis

3.40

1.039

−0.386

−0.446

2.72

1.118

−0.102

−0.863

Although the first item shows an average of 3.40, the asymmetry gives us a negative value,
indicating that the data are below the average. For the second item, the value of kurtosis is noteworthy
as it indicates a very pointed curve, demonstrating that the data are positioned very close to the average.
Below, we show the data referring to possible significant differences according to the independent
variables considered.
In the first case, sex, we still did not find significant differences. When we studied the differences
due to the location of the centre, we only found differences in the first item, with low effect size
(Cohen’s d) (Table 12)
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Table 12. Differences depending on the location of the centre.
Items

T

Sig

Effect Size

How do you assess your training with regard to the
incorporation of ICTs in the response to students
with disabilities?

2.113

0.03

0.095

The significance is minimal, as is the size of the effect.
With regard to the variable of ownership of the centre, significant differences can be seen in
both items, highlighting how the public centres have a better educational offer and the teachers feel
better prepared than in the private centres (Table 13).
Table 13. Differences depending on the ownership of the centre.
Items
How do you assess your training with regard to the
incorporation of ICTs in the response to students
with disabilities?
The training offer received by teachers in relation to
the use of ICTs in the care of students with disabilities

T

Sig

Effect Size

2.566

0.01

0.119

2.394

0.01

0.152

In both cases the size of the effect is low (Cohen’s d).
4. Discussion
As highlighted in the introduction, ICTs take on special relevance in the educational response
to students with disabilities. The postulates of the Universal Learning Design (ULD) [15,16,37–39]
frame the incorporation of ICT in the educational response to students with disabilities from a didactic
point of view, in such a way that these bases of the ULD are supported, among other pillars, by the
technological advances that come from ICTs. Hence, there is a special importance of an adequate and
timely didactic incorporation of ICT in the educational response to students with Special Educational
Needs associated with disability.
From the data obtained, it can be seen that a large majority of participants have placed their
responses around the central trend. In no case was an average equal or greater than value 4 (scale from
1 to 5) obtained, although the asymmetry values indicated shifts in the curve to the left. This suggests
that the relationship between the use of ICT with regard to students with disabilities is not acceptable
in terms of the requirements needed to respond to students with disabilities in inclusive contexts.
It is particularly striking in the first factor how there are significant differences between centres
located in urban and rural contexts. The same applies to the ownership of the centre. This indicates
that public centres in urban contexts are the ones which are best prepared, in terms of didactic aspects,
to operate inclusive environments. This is very significant, as it creates a gap between groups or
populations situated in urban or rural contexts, the latter being at a clear disadvantage in terms of
students’ disability provision. These data coincide with studies carried out on education in rural
contexts [40–42] which have shown how, in general, geographical location presents characteristics
which place them at a differential disadvantages. Not only in general areas, but also, as is the object of
this study, in terms of the level of resources available to respond to this particular group of students.
Regarding the second dimension, we found few significant differences. The only difference that
stood out was the availability of specific spaces for care, with the private centres being those that
showed less availability.
Contrast these data with dimension 1, i.e., no differences between urban and rural centres.
This fact may indicate that the availability of space is consistent, because the building and general
planning of these centres is more or less uniform. However, they may not be fully equipped as
previously appreciated. This idea is reinforced by the appreciation of significant differences between
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public and private subsidised centres. In the former, these buildings and different services are
designed by a single administration. The subsidised private centres, because they depend on a
titular entity, are not unified in their distribution and level of service. Hence, the differences between
these two populations.
Finally, with regard to the training dimension, on the one hand, we found that urban centres
have better programmes offered than rural ones. These data allow us to relate the effects found in
the first dimension, didactic aspects, with the significant difference between the two spaces and the
teacher training received, which is also better appreciated in urban environments than in rural ones.
This same situation explains the difference between public and private subsidised centres. The lower
level of training offered in the latter has an impact on the didactic aspects developed in these centres.
These data can be related to studies on teacher training to respond to intercultural situations [43].
The centres located in rural contexts are designed and equipped from a single administration,
and therefore in the same way as the centres located in urban contexts, although they do not have
all the training on offer for teachers as is the case for teachers working in urban centres. This can be
seen in these differences in the didactic use of technologies. As previously mentioned, this opens up a
new gap in knowledge—the digital divide, in our case—and therefore in the quality of response to the
group of students with disabilities.
Similarly, we can say that the variable ownership of the centre results in different levels of
education provision. The private centres are mostly located in urban contexts. Therefore, the differences
with regard to the training offered can be found in the availability of training courses for the teachers of
these centres, which in general do not participate in the offers that the public administrations propose
for the teachers of public centres.
For the statements regarding the significant differences found with Student’s t-tests and ANOVA,
we have considered the values obtained with these statistically, although it is convenient to refer to the
effect sizes indicated by Cohen’s d coefficient. In all cases they were small (d < 0.4). Which should be
interpreted as that, although there are significant differences, they are not excessively important [44].
5. Conclusions
Based on the results and taking into account that for an adequate implementation of the Universal
Learning Design (ULD), ICTs are a fundamental pillar of the methodological actions that are proposed,
we can observe how the panorama moves away from what would be the ideal scenario so that its
implementation is carried out in the best conditions.
It is also worth noting that public schools, located in urban contexts, seem to be better prepared
for the development and support of ICTs in educational activities in which students with disabilities
are immersed.
Better training offered to both teachers in schools located in rural areas, as well as those who work in
private schools, would undoubtedly contribute to improving the educational offer in inclusive contexts.
In short, we can see the existing gap between urban and rural centres, which is manifested around
this variable of the incorporation of technologies in learning processes. This situation leads to the idea
that inclusion processes have more difficulties in their development in rural centres than in urban ones.
Finally, this study presents some key implications to achieve an adequate level of ICT incorporation
in the educational response to students with disabilities. Strengthening the teachers’ training oriented
to relationships between ICT and disability is vital, with a special emphasis on teachers who work in
rural centres. This improvement in teacher training could lead to a better use of existing resources.
Insistence on the idea of guiding the training not only in the knowledge of the resources, but also in
the didactic use, a deficiency detected both in the studies reviewed and in the data obtained, would
also be beneficial.
On the other hand, also supported by the reviewed studies and research data, we consider that
emphasis should be placed on reducing the disparity between rural and urban centres. It is a variable,
the location of the centre, which can generate a new form of discrimination and with special incidence
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in students with disabilities due to the lack of teachers with sufficient training in the didactic use of
technologies in these groups.
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