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Abstract

The use of Information and Communication Technologies is considered an ideal tool for
ensuring attention to diversity in the classroom due to their multiple teaching possibilities,
ranging from accessibility and adaptability to heterogeneity of learning profiles. However,
to use it properly, teachers need to have a range of skills and abilities, as well as an
appropriate attitude. This study aims to understand the training that future teachers
receive in the application of technology focused on attention to diversity, as well as to gather
their opinions and analyse differences in the data obtained based on certain demographic
categories. To this end, a subscale of the DPTIC-AUT-Q questionnaire was administered
to 547 students enrolled in the Early Childhood Education and Primary Education degree
programmes at the University of Granada. The results obtained show how technologies
applied for addressing diversity generate positive opinions among participants and can
be very beneficial if used appropriately and with relevant training, although many future
teachers claim not to have the necessary skills to do so. This should be considered when
reformulating curricula, including content that facilitates the acquisition of the necessary
skills and competencies.

Keywords: inclusive education; teachers perceptions; technology uses in education; student
diversity

1. Introduction

Since the adoption of the Sustainable Development Goals (SDGs) by the United Na-
tions General Assembly and the United Nations Development Programme, education
systems worldwide—as key institutions of social organisation—have intensified their ef-
forts to ensure inclusive, equitable and quality education and promote lifelong learning
opportunities for all (SDG 4). Despite this policy commitment and institutional momentum,
several reports, including Equity and Inclusion in Education (OECD 2023) at the interna-
tional level and Inclusive Education: The Way Forward—National Report: Spain (MEFP
2025) at the national level, concur that progress towards effective inclusive education has
stagnated. At this juncture, it is important to clarify what inclusive education is and what it
aims to achieve. Inclusive education is defined as a process oriented towards guaranteeing
the right to quality education for all learners, regardless of their characteristics, needs or
difficulties. This entails identifying the barriers that hinder learners” participation and
removing them in order to ensure their presence and educational progress (Forteza et al.
2019; Rodriguez Fuentes 2020; Pefia Garcia et al. 2025). However, this is only feasible when
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learners are provided with the necessary support, resources and reasonable adjustments.
As noted above, European and national reports have pointed to a degree of stagnation,
shaped by a set of interrelated factors. In this regard, Checa-Domene et al. (2025) highlight
the rigidity and uniformity of educational structures, the scarcity of available resources, the
absence of national strategies to assess real progress in this area, and insufficient teacher
training to address the needs of a heterogeneous student body in relation to background,
gender, abilities, and levels of cognitive and socio-emotional development.

In this regard, numerous scientific publications have shown that a teacher’s role
constitutes one of the main challenges in achieving a genuine transformation of educa-
tion towards the inclusion of all students across all stages and levels (Bosse et al. 2024).
Providing high-quality support to students in general, and to learners with disabilities
in particular, remains a major challenge for teachers, largely due to insufficient initial
and in-service training, the complexity of adapting methodologies and teaching tools to
each learner’s context, and the increasing number of diagnoses, as is the case for neurode-
velopmental disorders (Garcia-Garcia et al. 2025; Fortea Sevilla et al. 2013). Indeed, the
TALIS 2024 (MEFP 2025) report, which provides essential evidence on teachers’ needs
and working conditions and how this shape everyday practice, indicates that, in Spain,
supporting students with Special Educational Needs (SENs) associated with functional
diversity remains a key challenge, particularly considering teachers’ perceived self-efficacy
for addressing diversity. This reinforces the view that progress towards high-quality inclu-
sive education is not fully secured across all educational contexts (MEFP 2025). In addition
to these considerations, it is necessary to emphasise that “including” is not synonymous
with integrating learners or merely enrolling them in a mainstream school when such
provision does not offer reasonable adjustments aligned with their characteristics and
needs. From a normative standpoint, inclusive education entails “including” everyone
at all levels, without any form of exclusion, and it carries an obligation to ensure equal
opportunities in response to learners’ diversity (United Nations 2007). In this context, it
is also essential to clarify what is meant by “learners” diversity” in the regulatory frame-
work and what “attention to diversity” implies. This term refers to the set of pedagogical,
organisational and support actions that an educational institution provides to address
learner variability (learning paces and styles; linguistic, cultural or health-related factors;
motivation; or abilities) (Regional Government of Andalusia 2015). From this perspective,
intervention and support are not conceived as measures for only some learners; rather, they
are understood as a principle applicable to all learners and across all educational stages.
Therefore, decisions concerning attention to diversity entail changes, improvements or
adaptations in how teaching is delivered, how provision is organised, and how learning
is assessed.

However, addressing this underlying problem and moving towards full inclusion
requires strengthening education systems so that they can serve all learners (Garcia-Garcia
et al. 2025; Fortea Sevilla et al. 2013). In recent years, educational research has shown
sustained interest in identifying and analysing pedagogical approaches and resources
that enable and promote the inclusion of all learners, particularly those with disabilities.
Within this framework, digital technologies have been increasingly recognised as versatile
tools for classroom practice, both in mainstream settings and in provision for learners
with disabilities, partly because they offer flexibility and can enhance access to content,
information and knowledge. Consequently, national and international institutions have
prioritised policies aimed at strengthening the digital profile of teachers and learners,
promoting the use of technology not only as a support for learning and for the development
of digitally competent citizens (LOMLOE 2020), but also as a means of supporting equitable
access to education for all students.
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1.1. Educational Technology for Addressing Diversity

Educational technology encompasses a range of resources that can motivate learning
(Martinez Pérez 2020), enhance participation and educational inclusion (Saladino et al.
2020), and support the development of communication and language, cognition, emotional
development (Lozano Martinez et al. 2013), and social interaction skills (Terrazas Acedo
et al. 2016; Conti et al. 2021). This helps to explain the increasing uptake of accessible digital
educational resources for diverse learners, alongside a growing body of empirical research
demonstrating their potential. Examples include mobile app interventions by Aguilar-
Velazquez et al. (2020) targeting basic instrumental skills; studies by Wagle et al. (2021)
and Wright et al. (2020) aimed at developing executive functions in students with autism
spectrum disorder; findings by Kim et al. (2024), who reported significant improvements in
the computational thinking skills of students with intellectual disabilities following robot
programming classes, in terms of conceptual understanding, practical application and per-
spective; work by Hong and Kim (2024), who examined Al-related professional self-efficacy
in students with intellectual disabilities and suggested that Al-based approaches can pro-
mote active learning, understanding, professional exploration and long-term planning;
the work of Marques et al. (2017), who enabled blind students to programme the Doonie
robot to control its movement and detect obstacles, thereby supporting visuospatial skills;
research by Luccio and Gaspari (2020), who developed two mobile applications for the
ELF Sanbot robot that supported interaction and the playback of sign-language videos,
facilitating sign-language learning for students with hearing impairments; and Mahdi et al.
(2024), who, building on the potential of the My]Jay robot, designed play environments in
which robots acted as mediators (e.g., collecting or throwing balls), enabling children with
upper-limb difficulties to participate in games requiring physical effort.

After reviewing interventions supported by digital resources, it becomes apparent that
these approaches not only emphasise motivation and participation but also have broader
practical implications by targeting developmental domains that may be substantially af-
fected in learners with disabilities. Accordingly, educational technology can be understood
as a valuable resource to support the learning of learners with disabilities, as its effective
implementation can enhance learning outcomes, accessibility, and other skills that are
central to the learning process.

However, despite legislation supporting their use and a substantial body of empirical
evidence demonstrating their benefits for the education of diverse learners (Ercolano et al.
2024; Guerrero-Vasquez et al. 2024), the integration of digital resources into school curricula
remains a major challenge for educational authorities. In this regard, the difficulties faced
by education systems when incorporating digital resources can be grouped into several
interrelated areas. These include the digital divide and the inequalities in access experienced
by certain groups—particularly learners with disabilities—and the limited availability of
resources tailored to their learning needs (Burgos Mendieta et al. 2024; Gallardo Garcia 2025;
Gao et al. 2025; Naimanova et al. 2025). Further challenges include the superficial use of
educational technology within an outdated curriculum, in which digital tools are treated as
complementary rather than as integral to the teaching-learning process (Burgos Mendieta
et al. 2024; Christopoulos and Sprangers 2021); limited social and community engagement
to foster the conscious, critical and ethical exercise of digital citizenship (Aceituno 2025;
De la Cruz Redondo and Garcia Luque 2025; Rodriguez Izquierdo 2022); insufficient
knowledge of how educational technology can be used for student assessment (Bracho
Hernandez 2021; Mora Mera et al. 2024; Restrepo Valencia et al. 2023); inadequate funding
from education administrations and, consequently, limited resources available to schools
(Sabayleh and Alramamneh 2020; Vega Gualén et al. 2023); shortcomings in the continuing
professional development of in-service teachers (Manso and Garrido-Martos 2021; Nfiez
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Angulo and Santamaria Conde 2022; Lopez-Rupérez et al. 2021); and limitations in the
initial preparation of future teachers (Cotdn Ferndndez et al. 2024; Prior Rodriguez et al.
2024; Tuarez Bravo et al. 2023).

1.2. Digital Training for Teachers to Support Students with Functional Diversity

The last point is particularly important, as initial teacher education lays the foun-
dations for a deep understanding and for the effective and responsible implementation
of digital technologies in classrooms that include learners with disabilities. In this sense,
recognising the diversity and potential of digital technologies constitutes a central element
in educational transformation (Bravo-Morales et al. 2023). Within this framework, the
concept of teachers’ digital competence has emerged, encompassing the knowledge, skills
and attitudes that enable teachers to plan teaching, implement appropriate digital measures,
and evaluate the teaching—learning process through the use of technology. In line with this,
the DigCompEdu framework has been developed as a key reference in Spain for assessing
digital competence across educational stages and for informing future training programmes
in response to identified needs (Redecker 2017; Fernandez Batanero et al. 2021).

Continuing with teachers’ digital competence, several studies indicate that training
in educational technology for both in-service and pre-service teachers remains an area
with scope for improvement. At the regional level in Andalusia, Cabero-Almenara et al.
(2021) reported low-to-moderate levels of knowledge regarding the use of digital resources
with learners with disabilities and noted that men showed lower digital competence than
women. In Ceuta and Granada, Checa-Domene et al. (2025) found positive attitudes
towards the use of emerging technologies, alongside scope for improvement in imple-
mentation and knowledge—particularly in pre-service teachers’ self-perceived ability to
adapt subject content to learners’” educational needs through digital tools and resources.
Across Andalusia, Castilla-La Mancha and Catalonia, Ferndndez Batanero et al. (2017, 2018)
and Ferndndez Batanero et al. (2020) observed low levels of training and knowledge in
technologies applied to learners with disabilities. In Jaén, Gonzélez Medina et al. (2024)
reported limited teacher knowledge of digital resources, highlighting the need for further
digital training and greater resistance among older teachers. In Valencia, Lled6 Carreres
et al. (2020) identified insufficient digital training among students generally and, more
specifically, among students with disabilities, particularly in relation to creating adapted
and accessible digital content. In Barcelona, Martinez Pérez (2020) reported low levels of
knowledge about digital technologies and argued for a rethinking of educational policies
that serve all learners, beginning with foundational and transversal preparation in initial
teacher education to strengthen the value of inclusive education. By contrast, in a larger
study with teachers across Spain, Ortiz-Jiménez et al. (2020) found a positive predisposition
towards ICT for learners with functional diversity, while also underscoring the need to
reinforce and deepen the pedagogical possibilities of educational technology to address
diverse educational needs and support its effective integration.

On the other hand, at the international level, the situation is not substantially more
favourable. In Portugal, Moca Ramos and Valente de Andrade (2016) reported insufficient
digital training among teachers overall, although they found higher competence among
those working with learners with disabilities. In Greece, Nikolopoulou et al. (2021)
indicated scope for improvement in knowledge of educational technology and noted
that younger teachers were more inclined to use these resources. In Jordan, Sabayleh
and Alramamneh (2020) reported limited professional training for the design of digital
educational programmes, weak coordination among teachers, and constrained resources
and equipment in schools. Likewise, in Italy, Saladino et al. (2020) highlighted the need
for training in educational technology after identifying low levels of teachers” digital
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competence. In Jordan, Shater et al. (2023) reported positive attitudes towards technology
while also emphasising the need to deepen teachers’” knowledge; women, in turn, scored
higher than men in their use of technological resources. Taken together, the evidence
suggests a recurring pattern across many countries and educational contexts: positive
attitudes towards educational technology alongside a level of competence that remains
open to improvement, particularly in relation to comprehensive support for learners
with disabilities.

These studies reveal significant shortcomings in teachers’ digital competence, both
in initial teacher education and continuing professional development. Although attitudes
towards educational technology may be positive, this has not consistently translated into
appropriate pedagogical use, particularly when educational technology is intended to
function as an essential support within the learning process of learners with disabilities,
especially in early childhood and primary education.

Consequently, to link educational technology with attention to diversity from an inclu-
sive perspective, this study was conducted within the framework of a research project at
the Faculty of Education Sciences, University of Granada. The study examines the training
profile of students enrolled in the Early Childhood Education and Primary Education
degree programmes regarding digital resources and attention to diversity, with the aim of
identifying training needs and informing the subsequent design of targeted interventions.
Accordingly, the study pursued the following objectives:

1.  To examine the educational technology training of future teachers at the University of
Granada in relation to supporting learners with disabilities;

2. To analyse pre-service teachers’ opinions regarding the potential of educational tech-
nology for learners with disabilities;

3.  To examine the attitude—training mismatch and its variation according to sociodemo-
graphic variables.

In relation to the stated objectives, it should be noted that this study does not seek
to assess future teachers’ digital competence per se. Rather, it aims to capture attitudes
and describe identified needs, based on participants’ self-perceived training, their views
on technology, and the requirements for its use with learners with functional diversity.
In alignment with DigCompEdu—which focuses on what teachers should be able to do
with technology—this study provides evidence on dispositions, personal impressions, and
perceived needs associated with the use of digital resources. Accordingly, the present
article seeks to identify the aspects that generate the greatest attitudinal consensus, the
requirements for implementing technology in real practice (i.e., barriers and supports), and
the training domains or topics that appear less developed within initial teacher education.
Therefore, the study examines perceptions regarding technology for learners with functional
diversity, as well as the curricular implications of holding positive attitudes and favourable
views towards it.

2. Materials and Methods
2.1. Design and Participants

For this study, a non-experimental, descriptive, cross-sectional design was adopted. A
total of 547 students enrolled in the University of Granada’s Bachelor’s degrees programmes
in Early Childhood Education (n = 126) and Primary Education (n = 421) participated
(Table 1). Participants were aged 17-48 years (M = 20.63). A non-probability convenience
sampling strategy was employed, as selection did not depend on chance but rather on par-
ticipants’ availability and the research team’s access to participants (Hernandez et al. 2014).
Questionnaire administration required that participants met a key inclusion criterion: being
enrolled in the Bachelor’s degree programme in Early Childhood Education or Primary
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Education at the University of Granada (Spain). According to the Faculty of Education
Sciences” Academic Report for the 2023 /2024 academic year, the total number of enrolled
students was 3322 (Early Childhood Education, n = 1300; Primary Education, n = 2022). On
this basis, the achieved sample size was considered adequate for representativeness. The
confidence level was set at 95% with a 5% margin of error, yielding a minimum required
sample size of n = 344 (Krejcie and Morgan 1970).

Table 1. Descriptives data.

Frequency (1) Percentage (%)
Sex
Men n =157 28.7%
Women n =390 71.3%
Degree
Early Childhood Education n=126 23%
Primary Education n =421 77%
Course
First n=152 27.8%
Second n =241 44.1%
Third n=34 6.2%
Fourth n=120 21.9%
“Presents some type of SEN”
Yes n =20 3.7%
No n=>527 96.3%
Contact with people with functional diversity
Yes n =201 36.7%
No n =346 63.3%
Frequency of contact with people with functional diversity
Never n =145 26.5%
Rarely n =225 41.1%
Sometimes n=104 19%
Often n=44 8%
Always n=29 5.3%

Regarding the high proportion of participants who identified as female, this distribu-
tion is unlikely to constitute a major source of bias, insofar as the Social Sciences typically
show a high proportion of women (Gallardo-Montes et al. 2022; Gialamas et al. 2013).
It is also noteworthy that a substantial proportion of students reported having had no
contact with people with disabilities. According to the Spanish National Statistics Institute
(Instituto Nacional de Estadistica; INE), the disability rate in Spain in 2025 is 9% (National
Institute of Statistics 2025). Given this population context, it is not unexpected that many
participants report no prior contact with people with disabilities. Accordingly, these fig-
ures are interpreted as reflecting the broader sociodemographic distribution, rather than
indicating systematic bias in the study.

It is important to clarify why this study was conducted in the province of Granada.
The research represents an initial step within a broader project aimed at mapping training
needs related to educational technology and learners with functional diversity, in order
to inform the subsequent design and implementation of training initiatives in both initial
teacher education and continuing professional development. Moreover, the University
of Granada reports a high number of graduates from the Bachelor’s degree programmes
in Early Childhood Education and Primary Education, with a total of 1075 graduates
(Academic Report. 2023-2024. Faculty of Education Sciences. University of Granada). On
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this basis, the findings provide an informative overview of training-related patterns within
undergraduate teacher education in this institutional context, particularly with regard to
supporting learners with special educational needs associated with functional diversity.

2.2. Instruments

Two questionnaires were administered for data collection. An ad hoc questionnaire
was used to collect sociodemographic information (for example, sex, age, degree pro-
gramme and year of study), as well as information on whether participants reported any
specific educational support needs and their level of contact with, and experience of, people
with disabilities.

In addition, the Demands and Potentials of ICT and Apps for Assisting People with
Autism questionnaire (DPTIC-AUT-Q) (Rodriguez Fuentes et al. 2021) was administered to
examine pre-service teachers’ opinions, training and use of ICT in relation to supporting
learners with functional diversity. It is important to note that the questionnaire comprises
four subscales focusing on different domains: Subscale 1, “Professionals’ opinions, training
and use of ICT to support people with functional diversity”; Subscale 2, “Professionals’
training and use of ICT to support people with autism”; Subscale 3, “Uses and benefits of
apps in work with people with autism”; and Subscale 4, “Uses and possibilities of specific
apps for people with autism”.

In line with the objectives of this research, only Subscale 1 was used. This decision
was made because the remaining subscales focus specifically on educational technology
applied to learners with autism spectrum disorder, rather than addressing learners with
functional diversity in a more general sense. The scale uses a five-point Likert response
format (1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree;
5 = Strongly agree). Subscale 1 comprises 22 items organised into three main dimensions:
(a) Dimension I. Opinions regarding the use of ICT in teaching practice (Items 1-11);

(b) Dimension II. ICT training requirements for working with people with functional

diversity (Items 12-16);

(c) Dimension III. Future teachers’ perceptions of their training in relation to ICT for

supporting people with functional diversity (Items 17-22).

The DPTIC-AUT-Q instrument was originally validated using a representative sample
of in-service teachers (Rodriguez Fuentes et al. 2021). However, as the participants in
the present study were pre-service teachers, it was necessary to examine the instrument’s
structural validity and to determine the grouping of items into factors. To this end, an
Exploratory Factor Analysis (EFA) was conducted, with a slight modification of the original
item grouping. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy yielded a
value of 0.944, which is considered excellent (Cohen et al. 2017). Bartlett’s test of sphericity
was also statistically significant, x?(231) = 7836.79, p < 0.001, indicating that inter-item
correlations were sufficiently large to proceed with the EFA.

For the EFA, a principal component extraction approach was used, with Varimax
rotation and Kaiser normalisation. The decision on the number of factors was guided by
the instrument’s theoretical structure (Rodriguez Fuentes et al. 2021) and by the Kaiser—
Guttman criterion (eigenvalues > 1). The resulting solution explained 63.43% of the total
variance (Table 2). Although the EFA yielded three factors, several items were partially
reassigned relative to the original distribution.
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Table 2. Eigenvalues obtained through EFA.
Factor Items % of Variance Explained Cumulative % Eigenvalue (Kaiser-Guttman Criterion)
1. ICT Opinion 1-11,15 34.619 34.619 9.305
2. ICT Training 1622 16.552 51.172 3.301
3. ICT Requirements 12-14 12.254 63.426 1.348

The internal consistency reported for the original scale was « = 0.986 (Rodriguez
Fuentes et al. 2021). In the present study, the Cronbach alpha value was « = 0.919, which
indicates adequate reliability. More specifically, good-to-excellent values were observed
for each dimension (Tuapanta Dacto et al. 2017): otpaeror 1 = 0.948; Xpgeror 11 = 0.834; and a
XFactor 111 = 0.793.

The selection of the DPTIC-AUT-Q instrument was based on psychometric quality
and thematic relevance. Unlike other questionnaires addressing educational technology
in relation to diversity (Cabero-Almenara et al. 2016; Fernandez Batanero and Campos
2012; Ortiz Colon et al. 2014; Pegalajar Palomino 2015), which tend to include items on
general attitudes towards ICT or functional diversity, the present instrument covers core
teaching-related dimensions—such as training requirements, views on technology, and
self-perceived digital competence—specifically in relation to functional diversity. The
instrument’s quality is further supported by the exploratory and confirmatory factor
analyses reported by Rodriguez Fuentes et al. (2021) and by the strong internal consistency
observed in the present study. Finally, its recent publication suggests that it is well aligned
with the current technological context of educational settings.

2.3. Procedure

The questionnaire was administered during the 2024/2025 academic year. An online
form containing the items was created using Google Forms. Access to participants was
facilitated by obtaining permission from lecturers teaching the relevant modules to invite
students to complete the questionnaire at the beginning or end of theoretical classes. To
encourage participation, a QR code was distributed in person to students enrolled in
the Early Childhood Education and Primary Education degree programmes, enabling
direct access to the questionnaire. The study was explained to participants, including the
voluntary nature of participation and the assurance of anonymity for the data provided.
Completion time was approximately 15 min.

Throughout the procedure, the study complied with the ethical principles for research
involving human participants set out in the Declaration of Helsinki (1975) and was con-
ducted under the supervision of the Research Ethics Committee of the Vice-Rectorate for
Research and Transfer at the University of Granada (Approval No. 5278 /CEIH/2025).

2.4. Data Analysis

Statistical analyses were conducted using IBM SPSS Statistics (version 28.0; IBM
Corp., Chicago, IL, USA), R (version 4.4.2), and RStudio (version 2025.09.2). Once the data
had been coded, distributional assumptions were examined. The Kolmogorov—-Smirnov
test indicated that the assumption of normality was not met in all cases. Descriptive
statistics were computed using the mean (M) and standard deviation (SD), and comparisons
were made across dimensions. Given the departures from normality, non-parametric
tests were used for group comparisons: Mann-Whitney U tests for two independent
groups and Kruskal-Wallis tests for three or more independent groups; effect sizes were
calculated in each case. Associations between age, year of study, and frequency of contact
with individuals with special educational needs (SENs) and the study dimensions were
examined using Spearman’s rank correlations, with significance thresholds set at p < 0.05
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and p < 0.01. In addition, multivariable linear regression models were fitted for Factors 1
and 3 and to analyse the attitude-training gap. To reduce sensitivity to heteroscedasticity
and potential departures from normality, heteroscedasticity-consistent robust standard
errors (HC3) were used. As the factor scores were based on five-point Likert-type items,
they were treated as approximately continuous under an interval-scale approximation.
For the sex variable, the single case selecting the “other” option was excluded due to the
estimation instability caused by a category with n = 1.

3. Results

With respect to training in digital technologies among pre-service teachers, lower
scores were observed compared with opinions about these technologies and consideration
of the requirements for their use in the context of attention to diversity (Figure 1). Ac-
cordingly, Dimension 2 (Training) was located around the “Neither agree nor disagree”
response level (M = 3.09; SD = 0.78), whereas Dimension 1 (Opinions) was at the “Agree”
level (M =4.00; SD = 0.77) and Dimension 3 (Requirements) was close to “Agree” (M = 3.82;
SD =0.85).

Opinion

Mean £ SD
= Mean

Training

Requirements

Figure 1. Comparative assessment of dimensions of digital technologies in teacher training.

In Table 3, the mean and mode values indicated that pre-service teachers’ opinions
(Dimension 1) regarding educational technology for learners with functional diversity
were positioned between “Agree” and “Strongly agree”. With respect to implementation
requirements (Dimension 3), responses clustered around “Agree” and “Strongly agree”.
Finally, perceptions of training in educational technology (Dimension 2) were situated
between “Neither agree nor disagree” and “Agree”. Overall, the descriptive statistics
indicated a tendency towards favourable ratings, suggesting that perceptions of educational
technology for learners with special educational needs were generally positive, while also
reflecting awareness of implementation requirements and scope for improvement in self-
perceived training.
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Table 3. Opinion and training on digital technologies for students with functional diversity.
M %
It M
e SO M Ty s 4 s
1. They enhance teachers’ competences. 404 098 5 24 237 210 336 393
2. They require guidance on searching for, selecting and
evaluating ICT resources for the teaching-learning 396 095 4 1.5 49 238 356 342
process.
3. They provide greater flexibility in the 410 092 5 15 33 188 364 400
teaching-learning process.
4. They enable learners’ educational needs to be met. 404 093 5 1.1 51 197 369 371
- . .
§ 5.' They are easy to use in the context of attention to 340 101 3 27 144 389 276 163
'€ diversity.
2 6. They promote inclusion. 394 099 5 18 53 256 318 355
© 7 They offer multiple opportunities for classroom
i V\;Ol'k 409 095 5 20 37 183 356 404
8. They improve performance and effectiveness. 394 095 4 16 49 238 367 329
9. They increase motivation to learn. 418 096 5 1.8 38 159 313 472
10. They enable access to information. 426 094 5 16 37 135 294 517
11. They allow objectives to be achieved in a flexible 404 097 5 18 53 177 369 382
manner.
15. They support more effective attention to diversity. =~ 3.99 097 5 1.8 51 210 358 362
0
5
= e .
g 16. Iwouk’:l know how to select specific ICT according 396 1.09 3 51 197 335 272 144
i tostudent’s needs.
o
17. .I am aware of the main limitations that may affect 205 101 3 80 232 410 214 64
their use.
1.8. I knova.d1fferent places on the Internet where I can 206 106 3 84 260 340 243 73
find specific resources.
19. I know how to design activities with educational 257 106 3 241 239 293 159 68
software.
20. I feel prepared to support learners using educational 288 114 3 132 230 346 208 84
technology.
21..It. makes it easier for me to design and adapt 338 109 3 50 133 340 302 166
activities.
22. They support the assessment process. 3.63 1.03 4 40 79 303 362 216
[2]
I
£
5 I .
g 12. They demand greater dedication and effort in my 358  1.04 4 24 130 307 322 218
3 work.
L
&~
)
13. They require specific training. 392 099 4 20 59 239 342 340
14. They require greater material resources and 396 101 5 04 57 216 347 356

investment from public authorities.

Note. M = Mean; SD = Standard Deviation; Mo = Mode; 1 = Completely disagree; 2 = Disagree; 3 = Neither agree
nor disagree; 4 = Agree; 5 = Completely agree.

For Dimension 1 (Opinions), pre-service teachers reported that digital technologies

used to support learners with functional diversity facilitated access to information (Item 10),

increased motivation to learn (Item 9), provided greater flexibility in the teaching-learning

process (Item 3), offered multiple opportunities for classroom work (Item 7), enabled

responses to learners” educational needs (Item 4), enhanced teachers’ competences (Item 1),

https:/ /doi.org/10.3390/s0csci15030148


https://doi.org/10.3390/socsci15030148

Soc. Sci. 2026, 15, 148

11 of 24

allowed teaching objectives to be achieved more flexibly (Item 11), and supported more
effective attention to diversity (Item 15). To a lesser extent, participants endorsed the view
that technology improved the performance and effectiveness of learners with functional
diversity (Item 8), promoted inclusion (Item 6), and was easy to use (Item 5). Lower levels
of agreement were also reported for the statement that its use required guidance during
the teaching-learning process (Item 2).

Concerning Dimension 2 (Training), participants agreed that educational technology,
in the context of support for diversity, facilitated the design and adaptation of activities
(Item 21) and supported the assessment process (Item 22), and that they would be able to
select specific ICT resources according to learners’ needs (Item 16). Conversely, lower levels
of agreement were observed regarding knowledge of the main limitations of technology
when used with learners with functional diversity (Item 17), awareness of online sources
where specific resources could be located (Item 18), the ability to design activities using
different software applications (Item 19), and, overall, feeling prepared to support learners
through the use of educational technology (Item 20).

Regarding Dimension 3 (Requirements), participants indicated that the use of ed-
ucational technology required specific training (Item 13) and entailed greater material
resources and investment from public authorities (Item 14). By contrast, lower levels of
agreement were observed for the statement that its use required greater dedication and
effort (Item 12).

Considering responses by gender, statistically significant differences were observed
across two factors according to the Mann-Whitney U test: Opinion (U = 24,780.00; p = 0.001)
and Requirements (U = 25,851.00; p = 0.006). Participants who identified as female reported
slightly higher mean scores than those who identified as male for Opinion on digital
technologies (M = 4.06; SD = 0.76 vs. M = 3.83; SD = 0.78), with a small effect size (d = 0.28),
and for perceived requirements for their use (M = 3.88; SD = 0.86 vs. M = 3.67; SD = 0.82),
also with a small effect (d = 0.25).

With respect to age, statistically significant differences were observed for the Opinions
factor (Kruskal-Wallis H = 20.33; p = 0.001), with a small effect size (¢ = 0.04), and for
Requirements (H = 5.66; p = 0.049), also with a small effect size (€2 = 0.01), but not for
Training (H = 3.37; p = 0.155). Participants aged 21-30 years reported more favourable opin-
ions of digital technologies than the younger (17-20 years) and older (31-48 years) groups
(17-20 years: M = 3.88; SD = 0.77; 21-30 years: M = 4.15; SD = 0.75; 3148 years: M =4.11;
SD = 0.78). They also reported greater recognition of the requirements, particularly among
the oldest group (17-20 years: M = 3.74; SD = 0.86; 21-30 years: M = 3.92; SD = 0.85;
31-48 years: M = 3.97; SD = 0.62). By contrast, self-perceived training did not differ across
age groups, indicating that perceived preparedness remained broadly homogeneous across
the age ranges considered.

With respect to degree programme, no statistically significant differences were ob-
served between students enrolled in Early Childhood Education and those in Primary
Education, indicating that perception patterns were broadly consistent across both pro-
grammes. By contrast, year of study showed statistically significant differences according to
the Kruskal-Wallis test. Fourth-year students scored higher than the other cohorts in Opin-
ion (H =47.50; p = 0.001), Training (H = 13.15; p = 0.004) Requirements (H = 28.82; p = 0.001),
with small effect sizes in all cases (e2opimon = 0.09; €2instruction = 0.02; €2requirements =0.05).
Although the effect sizes were small, the results were consistent with progression through
the programme and the accumulation of academic experience. As the academic year in-
creased, pre-service teachers were expected to report greater confidence and more critical
awareness of educational technology in relation to special education contexts.
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With respect to the “having a SEN” variable, statistically significant differences were
observed only for the Training factor (U = 3642.00; p = 0.019). Participants who reported
a SEN perceived themselves as better trained in educational technology for supporting
learners with functional diversity than those who did not report a SEN (M = 3.46; SD = 0.65
vs. M =3.08; SD = 0.77), with a medium effect size (d = 0.53). Pre-service teachers reporting
a SEN related to neurodevelopmental conditions, sensory or physical disabilities, and /or
learning difficulties showed higher agreement with training-related items, potentially
reflecting their own experience and competence developed throughout their schooling.

In addition, “having contact with individuals with functional diversity” showed
statistically significant differences for Opinion (U = 30,308.00; p = 0.012) and Training
(U =30,024.00; p = 0.008) but not for Requirements (U = 32,308.50; p = 0.163). Participants
who reported contact with a family member, friend, or acquaintance with special educa-
tional needs (SENs) expressed more favourable opinions towards digital technologies than
those without such contact (M = 4.10; SD = 0.74 vs. M = 3.94; SD = 0.78), with a small
effect size (d = 0.21). They also reported higher self-perceived training than those without
contact (M = 3.23; SD = 0.80 vs. M = 3.01; SD = 0.75), also with a small effect size (d = 0.28).
Although the effect sizes were small, these findings were consistent with the literature and
the broader social context, suggesting that close contact with functional diversity may have
been associated with differences in pre-service teachers’ self-perceptions.

Correlational analyses were conducted (Table 4). A statistically significant and sub-
stantial association was observed between Factor 1 (Opinion) and Factor 3 (Requirements)
(r=0.521; p = 0.001), such that more favourable opinions towards digital technologies for
supporting learners with functional diversity were associated with greater awareness of
their implementation requirements. In addition, several small-to-moderate but statistically
significant correlations were observed: age with frequency of contact with individuals
with special educational needs (SENs) (r = 0.144; p = 0.001), age with Factor 1 (Opinion)
(r=0.188; p = 0.001), age with Factor 3 (Requirements) (r = 0.101; p = 0.003), year of study
with Factor 1 (Opinion) (r = 0.288; p = 0.001), year of study with Factor 3 (Requirements)
(r=0.214; p = 0.001), year of study with Factor 2 (instruction) (r = 0.151; p = 0.001), Factor 1
(opinion) with Factor 2 (Training) (r = 0.230; p = 0.001), and Factor 3 (Requirements) with
Factor 2 (Training) (r = 0.108; p = 0.001).

Table 4. Spearman’s correlation analysis among age, year of study, frequency of contact with
individuals with special educational needs (SENs), Factor 1 (Opinion), Factor 2 (Training), and
Factor 3 (Requirements).

Age Course  Frequency Factor1 Factor 2 Factor 3
Age 1
Course 0.586 ** 1
Frequency  0.144 * 0.068 1
Factor 1 0.188 ** 0.288 ** 0.097 * 1
Factor 2 0.77 0.151 ** 0.055 0.230 ** 1
Factor 3 0.101 * 0.214 ** 0.004 0.521 ** 0.108 ** 1

Note. ** The correlation is significant at level 0.01 (two-tailed); * The correlation is significant at level 0.05
(two-tailed).

Overall, positive evaluations of technology were accompanied by greater awareness
of the conditions required for its implementation among learners with special educational
needs. Similarly, the remaining correlations, although smaller, were statistically significant
and were consistent with the notion that training trajectory and the greater maturity associ-
ated with age and year of study were related to more favourable opinions of technologies
used to support diversity.
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To extend the analyses beyond bivariate comparisons, three multiple linear regression
(OLS) models were estimated, one for each dimension: Model A, with F2 (Training) as the
dependent variable; Model B, with F1 (Opinions) as the dependent variable; and Model
C, with F3 (Requirements) as the dependent variable. The same covariates were entered
simultaneously in all three models (sex, year of study, degree programme, contact with
individuals with special educational needs (SENs), and presence of a SEN). In addition,
Model C included F1 and F2 as predictors to evaluate their independent contributions to
F3 in the presence of the covariates. In all cases, the coefficient b was interpreted as the
expected change in the factor mean score (scale 1-5) associated with a one-unit increase or
category of the predictor, holding the remaining variables constant.

First, the model with Training (F2) as the dependent variable showed a pattern consis-
tent with a training gradient associated with academic progression (Figure 2). Compared
with first-year students, second-year students showed higher Training scores (b = 0.169;
p = 0.041), and fourth-year students showed a larger increase (b = 0.349; p = 0.001). No
conclusive effect was observed for third-year students. With respect to gender, women
reported lower perceived digital training than men (b = —0.213; p = 0.005). Likewise, having
contact with individuals with special educational needs (SENs) (b = 0.174; p = 0.015) and
reporting a SEN (b = 0.359; p = 0.019) were associated with an additional increase in Train-
ing. By contrast, degree programme (Early Childhood Education vs. Primary Education)
showed no statistically significant differences.

Adjusted training (F2, 1-5 scale)

1st year 2nd year 3rd year 4th year

Year of study

Figure 2. Training (F2) by year of study: adjusted means with 95% CI.

The second model, in which Factor 1 (Opinion) served as the dependent variable
(Figure 3), showed an effect of year of study. Second-year students scored higher than
first-year students (b = 0.201; p = 0.018), and fourth-year students showed an even larger
increase (b = 0.563; p = 0.001). In addition, women reported slightly more favourable
opinions towards educational technology than men (b = 0.142; p = 0.061), although this
effect did not reach conventional levels of statistical significance. The remaining variables
did not provide evidence of an association in the model.
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Figure 3. Opinion (F1) by year of study: adjusted means with 95% CI.

Third, an explanatory model for Requirements (F3) was estimated in which F1 and
F2 were entered simultaneously, alongside the remaining sociodemographic variables
(Figure 4). Opinion (F1) emerged as the dominant predictor of Requirements (b = 0.664;
p = 0.001), whereas Training (F2) did not contribute an independent association (b = —0.006;
p = 0.901). None of the remaining covariates showed statistically significant effects. In
addition, a comparison of nested models confirmed that adding Training did not increase
the explained variance in Requirements once Opinion were included (F = 0.019; p = 0.891),
with a negligible change in R? (0.383; AR? = 0.00002). Accordingly, perceived implementa-
tion requirements for educational technology were strongly associated with attitudes (F1),
whereas self-perceived training did not provide an independent contribution.

Opinion (F1) ——
Year: 4th (vs 1st) |
Year: 2nd (vs 1st) ]
Degree: Primary (vs Early Childhood) T
Sex: female (vs male) I - —
Training (F2) I
Contact with disability: yes (vs no) e
Year: 3rd (vs 1st)
SEN: yes (vs no)

04 0.0 04
Adjusted effect on Requirements (scale points, 1-5)

Figure 4. Multivariable model for Requirements (F3): coefficients with 95% CI (robust
standard errors).

Continuing the analyses, an indicator of the attitude-training gap was constructed
as the difference between F1 and F2 (F1—F2), such that positive values indicated more
favourable attitudes than self-perceived training (and values close to zero indicated greater
alignment between the two) (Figure 5). In this multivariable model, women showed a
larger gap (b = 0.355; p = 0.001), indicating that, after accounting for the sociodemographic
covariates, the difference between attitudes and self-perceived training was greater than
that observed among men. Likewise, fourth-year students showed a small difference
compared with first-year students (b = 0.214; p = 0.057), although this effect did not reach
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conventional levels of statistical significance. The remaining variables did not provide
evidence of an association in the model.

Ist year 2nd year

3rd year 4th year

Adjusted gap (F1 - F2)

Men Women Men Women

Sext

Figure 5. Attitude—training gap by sex within each year of study: adjusted means with 95% CI
(multivariable model).

4. Discussion

A growing body of commentary has argued that the use of ICT in classrooms may
entail more harm than benefit for learners (Sevillano Garcfa 2020). Similarly, some schools
have introduced restrictions on the use of screens in teaching, based on national regula-
tions (Ministry of the Presidency, Justice, and Local Administration of the Community of
Madrid 2025). Nevertheless, a larger body of research continues to emphasise the value
of technology when it is used appropriately as a pedagogical tool, particularly, as in the
present study, when it is employed to support inclusive provision and attention to diversity.
For example, Navas-Bonilla et al. (2025) and Rathore (2025) highlight the potential of ICT
to transform learning environments by making them more inclusive and accessible, given
the opportunities it offers to adapt to learners’ diverse needs.

Focusing on participants’ opinions in the present study, they highlighted the benefits
of using technology in the classroom as a tool to support attention to diversity. Mufioz
Guerrero (2025) noted that classroom technology could enable learning to become more
personalised and motivating, while also identifying potential challenges, including the
need for teacher training, limited internet access in some areas, and the risk of fostering
students” dependence on screens. Nevertheless, a substantial body of evidence indicated
that the appropriate use of classroom technologies could support learning acquisition
(Alam et al. 2025; Mufioz Guerrero 2025; Soto Corzo et al. 2025).

Regarding requirements, participants particularly emphasised the need for specific
training and investment in resources. This pattern was also noted by Alam et al. (2025),
who underlined the importance of strengthening teachers’ digital competences. By contrast,
there was less agreement regarding the need for greater time investment (i.e., effort) and
regarding the ability to select the most appropriate tool in each specific case to yield tangible
benefits for the teaching-learning process and, consequently, for supporting attention
to diversity, which was consistent with the findings related to Training. In this regard,
participants indicated that ICT facilitated the design and adaptation of activities, in line
with Bravo-Palacios et al. (2025). However, they reported limited knowledge of where to
locate online resources and how to use different programmes, both essential conditions
for ensuring that ICT can be used efficiently to support diversity. These results were
consistent with those reported by Nicolds Cano (2025), who found that over 100 Early
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Childhood Education teachers in that study reported a perceived lack of training and
institutional support.

These findings suggested the need to reconsider what is being taught within univer-
sity degree programmes to support attention to diversity through educational technology.
In this respect, it was important to reflect on the attitude—training gap identified in the
preceding analyses. Participants’ positive attitudes and favourable predisposition towards
technology were evident, underscoring its perceived usefulness for learners with functional
diversity. However, self-perceived training diverged from these attitudes, as it concerned
more specific competences (namely, selecting, evaluating, designing, adapting, and pro-
viding guidance in the use of digital resources) which required more targeted training.
It was therefore unsurprising that pre-service teachers viewed technology as a valuable
support for learning, while not yet fully mastering the procedures required for its effective
use in inclusive education contexts. In addition, it was advisable to examine the degree
programme syllabi, as there were no specific modules focused on educational technology
for attention to diversity. Although the curriculum included subjects addressing one theme
or the other, there was no broad and dedicated module integrating both. This limited op-
portunities for developing a deep and applied understanding of the potential of technology
for learners with functional diversity. Indeed, Peregrina Nievas et al. (2023), who analysed
the syllabi of the Early Childhood Education and Primary Education degree programmes
at the University of Granada in relation to ICT, reported a very limited presence of explicit
educational technology content. In this respect, positive attitudes towards technology
appeared to be sustained by its widely recognised social usefulness within the contempo-
rary knowledge and information society (Cabero-Almenara and Ruiz-Palmero 2017). By
contrast, self-perceived training remained neutral, as the university curriculum offered few
learning opportunities to develop digital competences related to attention to diversity.

Particular attention was given to items for which responses were less homogeneous,
such as Item 5 (“They are easy to use in the context of attention to diversity”), Item 19 (“I
know how to design activities using educational software”), and Item 20 ("I feel prepared
to support learners using educational technology”). As these items referred to the ease of
using ICT to design resources for attention to diversity and to perceived preparedness, it
was plausible that the observed variability reflected differences in participants” individual
ICT competence and/or their affinity with technology.

In relation to the demographic findings, statistically significant differences were ob-
served by sex. Women reported more favourable opinions of the use of technology as a
tool to support attention to diversity, as well as greater recognition of the requirements
associated with its use. This latter pattern was particularly relevant considering studies
such as Usart Rodriguez et al. (2025), who argued that higher digital competence dur-
ing teacher education predicted subsequent ICT use in the classroom. At the same time,
the multivariable regression analyses indicated that men reported higher self-perceived
training than women. These findings were interpreted with caution, as they reflected
perceptions rather than objectively assessed capabilities (e.g., digital competence) and may
therefore have been influenced by participants’ self-standards or self-critical tendencies.

With respect to age, the most favourable opinions were reported by participants aged
21-30 years, whereas the greatest awareness of the requirements for ICT use was observed
among those aged over 30. However, despite this more realistic perception of implemen-
tation requirements among older participants, self-perceived training was homogeneous
across age groups. Accordingly, subjective perceptions of digital preparedness did not
appear to be conditioned by age, but rather by factors related to the preparation provided
within undergraduate teacher education programmes. This reinforced the view that engag-
ing in real-world interventions combining educational technology with support for learners
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with functional diversity was a distinguishing factor in developing technological self-
confidence. These findings suggested that interventions, research and innovation projects,
and school-based placements should prioritise learning experiences supported by adapted
digital resources, rather than focusing on students’ sociodemographic characteristics.

With respect to degree programme, no differences were observed between Early
Childhood Education and Primary Education, as reported in previous studies, given
the similarity in training provision and practical experiences (Alastor et al. 2024). By
contrast, year of study did show differences. As expected, fourth-year pre-service teachers
perceived themselves as better trained and more aware of the requirements for using
digital resources in diverse classrooms, and they also reported more favourable attitudes
towards technological potential (Cepa-Rodriguez and Murgiondo 2024). As students
progressed through the programme, the presence of modules that—even if they provided
limited depth in assistive educational technology—broadened their exposure to digital
training and possibilities. Practical experiences, playful didactic activities, and school
placements also contributed, enabling students to encounter, develop, and consolidate
digital knowledge. As the multivariable regressions indicated, the shift from first to second
year was particularly influential, and this pattern was even more pronounced in the fourth
year. However, the gradient was not linear, as third year appeared to reflect a training
plateau. In this respect, it would be appropriate to examine in greater depth the content
and learning experiences implemented at this stage of the degree programme.

Other variables, such as having contact with individuals with special educational
needs (SENSs) or reporting a SEN, also showed differences, mainly in self-perceived training.
This pattern, together with the correlational analyses, highlighted how proximity to people
with functional diversity could increase future teachers’ sensitivity and awareness. Par-
ticipants who reported prior contact with individuals with functional diversity expressed
more favourable attitudes and opinions, as well as higher self-perceived training. Likewise,
reporting a SEN may have meant that participants were more familiar with adapted digital
resources and accessibility options, potentially leading to stronger competence in relation to
assistive technology due to personal needs. In this context, it was important to implement
practical training actions that integrated educational technology with direct interaction
and application in real settings with children, adolescents, and adults with diverse char-
acteristics, strengths, and needs, as close experiences appeared to function as moderators
of attitudes and expectations regarding the potential of ICT to support diversity. Finally,
given that training outcomes were based on perceptions, participants reporting a SEN may
have felt more prepared to use ICT, potentially because they identified supports, resources,
and strategies involved in the teaching-learning process more readily.

With respect to the attitude—training gap (F1—F2), the results encouraged reflection
and supported a more nuanced understanding of the pre-service teacher profile. Practical
experiences involving educational technology and learners with special educational needs
should not be limited to curriculum content of a purely instrumental nature. Instead, the
emphasis should be placed on designing learning situations linked to positive attitudes
towards diversity, to the realities of schools in terms of available resources, and to teachers’
actual digital competence. Only in this way was it possible to reduce the mismatch between
the valuation of educational technology and future teachers’ digital preparedness.

In summary, pre-service teachers’ predisposition towards using technology as a ped-
agogical tool to support attention to diversity appeared favourable; however, most also
reported awareness of limitations, particularly regarding knowledge of specific software
and its functionality. The more favourable participants” opinions, the greater their aware-
ness of the requirements for effective implementation. These findings could serve as a
starting point for reflecting on the need to incorporate, within the curricula of Bache-
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lor’s degree programmes in Early Childhood Education and Primary Education, content
aimed at developing the skills and competences required to use ICT as a tool for inclusion
in response to the diversity of contemporary classrooms. As noted previously, locating
specific resources, using programmes, and designing activities with specialised educa-
tional software showed scope for improvement. Accordingly, recommendations for initial
teacher education could include targeted modules addressing these areas, for example:
designing social stories using pictographic language (e.g., ARASAAC); adapting texts into
easy-to-read formats (particularly for learners with intellectual disabilities); creating tactile
materials and Braille resources using appropriate tools (for learners with visual impair-
ments); learning basic signing to support communication through sign-supported speech
(commonly used with some learners with autism spectrum disorder who do not yet use
oral language); learning sign language (for learners with hearing impairments); evaluating
the accessibility of existing digital resources (linked to Item 18); designing activities with
accessible software (linked to Item 19); planning scaffolding, guidance and support for
learners with functional diversity when using digital resources (linked to Item 20); and
developing technology-supported assessment activities (linked to Items 17 and 22). These
are illustrative examples that could be considered in both initial teacher education and
continuing professional development for in-service teachers, as training needs in both
contexts have been reported as broadly similar (Gallardo-Montes et al. 2024).

Regarding the challenges associated with implementing ICT to support attention to
diversity, one potential obstacle was resistance to change among some teachers. In this
respect, Triana Galindo et al. (2025) argued that key dimensions to consider included
acceptance, indifference, passive resistance, and active resistance. In addition, the required
economic investment needed to be considered, particularly in a system that allocated
limited resources to education, with funding reportedly declining over time and remaining
below the European average (Diez-Gutiérrez 2022).

5. Conclusions

Regarding the study’s limitations, the sample was selected through convenience
sampling, which limited the generalisability of the findings. Future research should extend
the study to other geographical contexts, as the present results reflected data collected
only at the University of Granada. It would be of interest to replicate the study by first
including other Andalusian universities, thereby enabling comparisons, identifying good
practices, and providing a broader overview focused on Andalusia. The study could then be
expanded to other autonomous communities to obtain data that were more representative
of universities across Spain.

Similarly, it would be pertinent to conduct further psychometric analyses of the DPTIC-
AUT-Q with pre-service teachers, as the original version was validated with in-service
professionals working with learners with functional diversity (Rodriguez Fuentes et al.
2021). Although the high reliability obtained in the present study (« = 0.919) supported the
instrument’s internal consistency among pre-service teachers, further psychometric work
would be advisable to confirm the scale’s factorial structure. Such research would enable
examination of whether the construct dimensions remained stable when perceptions of
technology for supporting learners with functional diversity were shaped by the training
provided within undergraduate teacher education programmes.

Likewise, the methodological limitations inherent in the use of self-report measures
should be acknowledged (Karpen 2018; Rodriguez Fuentes and Caurcel Cara 2020). Because
questionnaires and scales rely on subjective perceptions (self-perceived digital training
here), responses may be influenced by socially desirable responding aligned with what is
perceived as professionally appropriate, rather than reflecting actual knowledge. In this
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respect, the gap identified between training and attitudes towards technology should not
be interpreted solely as low training, but rather as a typical accuracy gradient associated
with self-report measures. Previous research has suggested that social desirability and
attitudinal responding may be heightened when the topic is inclusive education (Liike
and Grosche 2017). Therefore, future studies should triangulate questionnaire findings
with discussion groups, focus groups, or individual semi-structured interviews in order
to examine in greater depth both training and attitudes towards technology in classrooms
that include learners with functional diversity.

It is important to note that the effect sizes reported in most cases were small. This
did not constitute a problem or methodological error, as in large samples it is common
to observe statistically significant differences between variables that nevertheless have
limited magnitude. Moreover, in educational and psychoeducational research, variables
that frequently yield group differences—such as sex or age—often act as predictors of
complex constructs, including self-perceptions and attitudes (Funder and Ozer 2019; Liike
and Grosche 2017; Sullivan and Feinn 2012).

The data obtained provided insight into perceptions of technology as a support tool
for attention to diversity and enabled the identification of related strengths and weaknesses.
In turn, these findings may inform revisions to module syllabi aimed at preparing future
teachers to support attention to diversity in the classroom. Likewise, the results may
provide a rationale for considering the use of ICT to support attention to diversity within
higher education classrooms.

The results paved the way for developing proposals that included training aimed at
framing ICT as a tool that could enhance and enable support for attention to diversity.
Such training initiatives could be directed, first, at students enrolled in the Bachelor’s
degree programmes in Early Childhood Education and Primary Education, as well as in the
Master’s programme for teacher training in Compulsory Secondary Education and Upper
Secondary Education (Bachillerato), Vocational Training, and Language Teaching. These
initiatives could be embedded within an existing module or offered as a stand-alone course
with ECTS credit recognition. Likewise, given that contact with individuals with special
educational needs (SENs) was associated with more favourable views of ICT, practical
actions could be designed to facilitate students’ contact with individuals with SEN. Second,
a training course could be designed for in-service teachers and delivered through Teacher
Training Centres.
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