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Abstract: This study intends to explore the challenges and opportunities in inclusive education
using Information and Technologies (ICTs) during the COVID-19 pandemic from the perspective of
teachers based in the Canary Islands. It focuses on the digital division and the implications involved
while examining the impact of health on students with special needs (SEN) and Specific Educational
Support Needs (SENS). For this research, a validated questionnaire was used to assess educators’
perceptions and attitudes toward the use of ICT in inclusive education practices. It reveals insights
into the need for enhanced ICT training, age and gender disparities perceived in ICT proficiency,
and the essential role of continuous professional development for teachers. The study highlights the
importance of developing inclusive and comprehensive training strategies, as well as the need for
educational institutions to provide effective digital resources and platforms. The findings show that
students perceive both their ICT skills and the effectiveness of remote teaching methods as moderate,
thus emphasizing the necessity for strategic interventions and collaborative efforts to enhance digital
competencies in this educational sector.

Keywords: inclusive education; ICT in education; COVID-19 pandemic; teachers’ perspectives;
remote teaching

1. Introduction

The recent health crisis caused by COVID-19 has instigated a pivotal reassessment of
the educational system’s response to the needs of all learners. In this setting, educational
inclusion must address the “totality” of human diversity, encompassing a range of abilities,
learning styles, intrinsic motivations, languages, beliefs, emotions, and the unique personal,
familial, and social circumstances of each individual. Groups identified as more vulnerable,
often termed “the others” and referred to as minorities, unusual, special, atypical, or
diverse, have experienced a disproportionate impact due to the pandemic.

From a legislative perspective, the education system is obliged to provide inclusive
education tailored to meet specific educational needs. In the Canary Islands, the educational
response to SENS and SEN is carried out with an inclusive approach that adapts the
environment, pedagogical practices, and curriculum to address the diversity of students.
This model encourages early identification and appropriate intervention for each need,
including specialized teacher training and the involvement of families and the educational
community. Personalized resources and technologies are used to ensure that all students
participate fully and equally in their educational process.

The United Nations Educational, Scientific and Cultural Organization [1] encourages
an educational approach that caters to the needs of students with SENS and SEN. This
approach intends to eliminate any circumstances of exclusion in educational settings. How-
ever, it is recognized that the integration of SENS and SEN students into mainstream class-
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rooms cannot be achieved solely through prescriptive and normative means [2]. Therefore,
educators are challenged to ensure the holistic development of these students’ potential [3],
fostering educational, attitudinal, and procedural support to promote inclusive educa-
tion [4]. The latter was imperative even before COVID-19 [5], but the need to enhance
accessibility and promote a sense of belongingness for all students was enhanced and
became critical while navigating through the uncertainties brought on by the pandemic [6].

The declaration of a state of emergency due to COVID-19 resulted in the suspension
of face-to-face educational activities globally, propelling schools to transition toward “dis-
tance education” [1]. The shift in digital education modalities has had diverse impacts
on students, increasing the digital divide [7]. This division, in essence, has brought to
the forefront the inequalities embedded within various societies [8–10], spanning from
advanced to economically underdeveloped nations [11]. This situation in educational
settings has been shaped by a complex array of factors, including difficulties such as access
to digital platforms, access to computer equipment, and connectivity for students, families,
and educators, some of the challenges already related to the academic trajectories of stu-
dents. Additionally, educators’ training, attitudes, and perceptions in applying suitable
pedagogical models with diverse digital materials, essential for maintaining the educa-
tional link in varied institutional contexts, are significant [12]. Given the importance of
these developments, research has proliferated to examine how these and other factors have
impacted groups with SENS during this health crisis [4,13–15] and the extent to which the
digital educational response has reached these students.

Resources related to ICT, encompassing tools, programs, and digital materials, play
a crucial role in facilitating access to and the transmission, processing, and management
of information [16]. In recent decades, the gradual implementation of digital teaching in
educational institutions [17,18] has opened up a surplus of opportunities for the innovation,
flexibility, and adaptation of educational processes, particularly for augmenting active
methodologies in conventional classrooms. As outlined by [19], inclusive virtual education
is feasible under flexible, accessible, and motivating pedagogical approaches, contingent
upon the provision of adequate technological resources and effective teacher training. In
this regard, [20] draws attention to an increasingly explored yet occasionally neglected
research domain that scrutinizes organizational competencies and the collaborative culture
in schools essential for the advancement of digitalization and educational transformation.
Post-crisis, [21] underscores the urgency to align educational strategies with a key goal of
the 2030 agenda: bridging the digital divide. This entails connecting each learner (estimated
to reach approximately 3.5 billion by 2030) to digital solutions that offer personalized and
relevant education.

In the intricate landscape that has emerged following this health crisis, it is imperative
to meticulously examine the factors that may have influenced the evolution of digital
teaching aimed at including diversity and inclusive education. The validated questionnaire
by [22], suitable for the context of the international pandemic, scrutinizes four dimen-
sions related to educators’ perceptions and attitudes toward the use of ICT in fostering
inclusive practices. These encompass the pedagogical implications and opportunities of
implementing ICT in response to the needs of SENS students, the educators’ perceived
training requirements, attitudes toward the application of ICT in an inclusive setting, and
the actualization of inclusive teaching practices via these digital resources.

Transposing this analysis into the COVID-19 context, in regard to the pedagogical
implications of ICT use in inclusive classrooms, evidence suggests that digital teaching
methodologies can facilitate distinct educational approaches [23]. It is acknowledged
that the digital divide and the journey toward the systematic integration of ICT into in-
clusive settings, accentuated during the state of emergency in many countries, are still
ongoing [24]. Concurrently, another study [25] suggests that despite the widening digital
gap among students with disabilities, there has been a surge in educational innovation
and creativity among teachers, enabling a portion of students to adjust to the use of so-
cial communication networks, thereby enhancing their learning experiences and social
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inclusion prospects. Furthermore, various researchers have underscored the significance
of collaborative online learning involving educators, families, schools, and governments.
These studies show collaboration to be a critical factor for the success of online learning ped-
agogies [26], emphasizing that the use of ICT during COVID-19 requires the strengthening
of networks and social connections and the creation of structures that offer opportunities
and resources for increased accessibility through these technologies. All stakeholders in
the educational ecosystem (including families, educators, and students) are called upon to
pull their resources—values, knowledge, skills, and expertise—to facilitate the inclusion of
individuals with disabilities in virtual learning environments [27]. In this context, a review
by [13] corroborates that ICTs are indispensable tools in meeting the educational needs
of students with SENS and SEN. While the need for enhanced ICT competencies among
teachers and students is emphasized, the collaborative support of families is also identified
as a crucial component in solidifying e-learning methodologies as practical resources in the
educational journey of these students.

Exploring the professional development aspect of educators concerning ICT, research
undertaken during the COVID-19 pandemic coincides with the necessity for extensive
teacher training. This need has been identified as a constraint in addressing the challenge
of implementing digital teaching during the pandemic [9]. Alba (2022) [28] indicated that
educators acknowledged that the educational support provided to students with SENS
during the confinement period was suboptimal. Insights from this study stem from an
analysis of internal factors, notably the insufficient training of educators in managing ICT
and their challenges in adapting sessions and materials to virtual settings. Additionally,
the study emphasized significant findings related to external factors that impeded the
digital educational response. These included responding to the multifaceted demands
of educational institutions, students, and families and utilizing materials, activities, and
platforms tailored to the student’s needs. According to the study, this situation culminated
in a reduction in educational attention, characterized by limited, expository, and repetitive
teaching methodologies. This observation aligns with the principal findings of a study
conducted in Spain by [29], which revealed that, during the confinement period, educators
predominantly employed ICT in a reproductive rather than a constructive manner, thereby
hindering the effective integration of digital technologies. The determining factor for
these disparities was the prior usage of digital technologies. As further explained by [30],
the pandemic has underlined the imperative need to cultivate a digital culture within
educational institutions and among educators, one that genuinely supports the cognitive,
affective, and social needs of each student. Ref. [31] also delved into educators’ perceptions
of ICT practices with students with disabilities, exploring the resources available and
their relevant training. The findings suggest that despite proficient usage and preparation
among educators, resource availability has been limited, requiring an enhancement in
teacher training.

When examining the dimension related to educators’ attitudes toward ICT utilization
in inclusive classrooms during the pandemic, research such as [32] reveals a prevalent
negative perception among teachers. This pessimism is attributed to the economic and
time constraints imposed by the situation of confinement while teaching. Furthermore,
educators perceived online teaching as challenging due to a lack of emotional connection
with each student. These findings suggest that the abrupt transition to remote teaching,
compelled by COVID-19 school closures, demanded a substantial adaptation process from
educators, compelling them to rapidly revise their educational strategies.

Concerning the dimension relating to the application of digital resources in inclu-
sive education, various studies have indicated the need to enhance, develop, or upgrade
competencies for virtual instruction in post-COVID-19 inclusive classrooms. The research
conducted by [33] highlighted that the pandemic-induced shift impaired educators’ capac-
ity to support digital teaching, primarily due to unequal student access to technological
tools, materials, and resources, thereby affecting student motivation and engagement.
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This scenario led educators to question the efficacy and future sustainability of online
learning methodologies.

The literature consistently emphasizes aspects related to macro-social-environmental
factors, framing the analysis around the challenges and crises brought about by confinement.
This perspective has influenced the perception of online teaching’s potential contributions
to inclusive education [23]. It is crucial to note that Emergency Remote Teaching (ERT)
emerged as a rapid response to the demands arising from the crisis [34–37], with quality
online teaching requiring deliberate instructional design [38,39]. Therefore, there is a need
to prioritize micro-social variables by concentrating on the experiences and perceptions
of individual educators and professional groups composing educational institutions. This
study aims to delve in-depth into educational agents’ perceptions and attitudes regarding
ICT, in conjunction with their competence and effectiveness in using digital tools to facilitate
educational inclusion during COVID-19. This approach entails an analysis focused on
personal, competency, and professional variables amidst the overwhelming impact of
the pandemic.

Ref. [40]’s study documented a significant correlation between educators’ affinity for
technology, the perceived efficacy of learning through ICT, and the use of digital teaching
methods during the pandemic. Before the health crisis, [41] identified a positive correlation
between the frequency of ICT use and educators’ attitudes toward it, although notable
disparities were observed across countries based on ICT availability, collaborative prac-
tices among educators, and professional development opportunities. The authors of [42]
emphasized that positive attitudes, skills, and adequate technical infrastructure are funda-
mental to effectively integrating digital technology into classroom practices. In [43], the six
key competencies essential for educators in 21st-century educational settings, as outlined
by the European Framework for the Digital Competence of Educators (DigCompEdu),
are described. In the Spanish context, the “Plan España Digital 2025” [44] aligns with
the European Commission’s Digital Education Action Plan 2021–2027 [45], emphasizing
student connectivity and the implementation of digital vouchers to advance the digital
transformation of education through comprehensive changes in methods and content.
Consequently, alongside providing technological resources and ensuring accessibility in
classrooms, enhancing the digital competence of both educators and students is prioritized
to further bridge the digital divide and achieve key Sustainable Development Goals (SDGs):
ensuring quality education (SDG 4) and reducing inequalities (SDG 10). In line with [9]’s
research in the Basque autonomous community, it is essential to explore educators’ self-
perception of their digital competencies, examining how their level of digital competence
influenced the quality of Emergency Remote Teaching during the confinement period and
how this varies by gender, age, and the educational stages taught. Their study in the
Basque community revealed various digital divides among educators, including gender
disparities, with female teachers demonstrating lower digital competence and experiencing
more negative emotions and workload during confinement, and age-related differences,
suggesting that older educators may feel limited in their technological expertise concerning
digital instruction, consistent with findings from various psychological studies [46].

Undoubtedly, the pandemic posed significant challenges for educators and other
stakeholders in enhancing education. It is unrealistic to expect all professionals to be fully
prepared for such a specific and intensive use of ICT, despite recommendations made by
the European framework. This study concentrated on professionals working with students
with SEN and SENS, who likely encountered heightened challenges due to the diverse
needs of their students. The study used a questionnaire [22] to measure these factors
post-COVID-19 health crisis. The objective was to describe the use of ICT during the
pandemic, alongside the perceived level of ICT competence. It anticipated variances among
educators based on personal characteristics (age, gender), the educational level taught, and
environmental factors (rural versus metropolitan areas with expected differences in ICT
resource access).
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This study aims to (1) describe the utilization of ICT, perceived competence, and
attitudes toward ICT in teaching students with SEN and SENS during the COVID-19
pandemic and (2) compare the outcomes based on educators’ personal characteristics, the
educational levels taught, and the population of their municipalities.

2. Methodology
2.1. Participants

The sample for this study comprised 166 educators from the Canary Islands who
engaged in remote teaching during the COVID-19 pandemic and had students diagnosed
with Special Educational Needs (SEN) or Specific Educational Support Needs (SENS). The
breakdown of participants by educational level was as follows: preschool (n = 13), primary
school (n = 75), secondary school and vocational education (n = 67), and A-Level (n = 11).
The age of the participants ranged from 23 to 64 years, with a mean (M) age of 45.3 and a
standard deviation (SD) of 9.9. Of these participants, 70.5% were female. Geographically,
their workplace distribution was varied: 50.6% of the participants worked in metropolitan
areas, 18.7% in medium-sized towns, and 30.7% in rural or small towns. The detailed
characteristics of the sample, categorized by island, are presented in Table 1. Informed
consent was obtained from all participants before commencing the study.

Table 1. Sample characteristics.

Island
Tenerife Gran

Canaria Lanzarote Fuerteventura La Palma La
Gomera El Hierro Total

Teachers in sample, n (%) 104 (62.65) 48 (28.92) 1 (0.6) 6 (3.61) 2 (1.2) 4 (2.41) 1 (0.6) 166 (100)
Gender, n (%)
Male 33 (31.73) 13 (27.08) – 3 (50) – – – 49 (29.52)
Female 71 (68.27) 35 (72.92) 1 (100) 3 (50) 2 (100) 4 (100) 1 (100) 117 (70.48)
Age
Mean (SD) 44 (9.3) 48.1 (10.7) 51 (-) 43.7 (10.2) 47.5 (10.6) 51.3 (5.7) 32 (-) 45.3 (9.9)
Min, Max 23, 62 27, 64 51, 51 34, 62 40, 55 43, 56 32, 32 23, 64
Educational level taught, n (%)
Preschool 6 (5.77) 3 (6.25) – 1 (16.67) 2 (100) 1 (25) – 13 (7.83)
Primary education, first cycle 21 (20.19) 3 (6.25) – – – – – 24 (14.46)
Primary education, second
cycle 17 (16.35) 5 (10.42) 1 (100) – – – – 23 (13.86)

Primary education, third cycle 23 (22.12) 5 (10.42) – – – – – 28 (16.87)
Secondary and vocational
education 32 (30.77) 27 (56.25) – 5 (83.33) – 2 (50) 1 (100) 67 (40.36)

Baccalaureate 5 (4.81) 5 (10.42) – – – 1 (25) – 11 (6.63)
Municipality population, n
(%)
<30,000 15 (14.42) 23 (47.92) 0 (0) 6 (100) 2 (100) 4 (100) 1 (100) 51 (30.72)
30,000–100,000 25 (24.04) 5 (10.42) 1 (100) – – – – 31 (18.67)
>100,000 64 (61.54) 20 (41.67) – – – – – 84 (50.6)

Note: Municipality population of teacher’s school was categorized based on 2021 publicly available census data.

2.2. Procedure

The procedure involved inviting all publicly financed schoolteachers from the specified
educational levels in the Canary Islands to participate in an online survey. This survey
focused on their experiences using ICT, their self-perceived competence, and their attitudes
toward employing ICT in teaching students with Special Educational Needs (SEN) and
Specific Educational Support Needs (SENS). To initiate this process, a project introduction
letter was distributed to all educational centers in the Canary Islands. Collaboration was
sought from the General Directorate of Educational Planning of the Ministry of Education,
Universities, Culture, and Sports of the Government of the Canary Islands. A professional
responsible for coordinating the orientation teams in the Canary Islands circulated an
email detailing the study’s objectives. This correspondence also included a link to the
online questionnaire. All data collected were stored on a secure server and analyzed with
strict anonymity.
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2.3. Ethical Statement

This study received approval from the Ethical Committee of the University of La La-
guna, as indicated by the reference number CEIBA2021-0462. In adherence to the principles
outlined in the Declaration of Helsinki (1964–2013), all participants were thoroughly in-
formed about their rights and involvement in participating in the questionnaire. Informed
consent was obtained from each participant before they partook in the study. To ensure
privacy and confidentiality, all statistical analyses were performed on anonymized data.

2.4. Instruments

The primary instrument used for data collection in this study was the “Questionnaire
on Perceptions and Attitudes of Future Educators toward ICT for the Development of
Inclusive Practices”, initially developed by [22]. This questionnaire is structured as a Likert
scale with four levels of response, ranging from 1 to 4 (1 = strongly disagree, 4 = strongly
agree). In this study, we utilized an updated and validated version of this questionnaire,
as outlined in [47], which refines the assessment for the specific context of the COVID-19
pandemic and its impact on students with Special Educational Needs (SEN) and Specific
Educational Support Needs (SENS). The questionnaire evaluates the following factors:

1. Didactic Implications of ICT for Inclusive Education: This factor assesses the educa-
tional possibilities of ICT resources in the teaching and learning process for students
with Special Educational Needs (SEN), and it encompasses 13 items.

2. Professional Development of Educators towards ICT: Focused on understanding teach-
ers’ perceptions and training needs for the application of ICT in inclusive classrooms,
this factor includes 10 items.

3. Teachers’ Attitude towards Inclusion through ICT: This factor analyzes educators’
perceptions of inclusive education and attention to students with Specific Educational
Support Needs (SENS) through ICT, and it comprises 7 items.

4. Inclusive Teaching Practice through ICT: This factor is based on examining the role of
teaching practice in the response to students with SENS and SEN in the classroom
through the use of ICT, and it consists of 6 items.

Additionally, the study incorporated five ad hoc items to evaluate ICT usage during
the pandemic:

• Students with SEN and SENS have sufficient IT skills for remote learning.
• Remote care has enhanced the abilities of each student with SEN and SENS.
• Distance learning has addressed the individual needs and guidance of students with

SEN and SENS.
• The institution is equipped with an efficient and specific platform for online teaching.
• The use of IT resources has promoted students’ independent work.

Furthermore, one item was used to assess self-perceived ICT competence levels:

• Mastery of IT skills to adapt educational responses to the virtual needs of students
with SEN and SENS.

All these items were measured using a 1–5 Likert-type scale (1 = totally disagree, 5 =
totally agree).

2.5. Statistical Analysis

The sample’s characteristics were detailed using the frequency (percentage) for cat-
egorical variables and the mean (standard deviation) for interval variables, with the age
range specified. Teachers’ workplaces were categorized based on official public population
data into three types: small rural towns (fewer than 30,000 inhabitants), medium-sized
towns (30,000–100,000 inhabitants), and metropolitan areas (over 100,000 inhabitants). For
analytical purposes, participants’ ages were grouped into three categories: young (23 to 39
years), middle-aged (40 to 49 years), and older (50 to 68 years).

Building upon the previously described questionnaire (Section 2.4), four factor scores
were derived from teachers’ responses: Didactic Implications, Professional Development,
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Teacher Attitude, and Teaching Practice. These scores represent the average of responses
within each dimension, consistent with Pegalajar’s methodology [22], and were standard-
ized to a 1–5 scale for analysis.

Additionally, the scores from the five ad hoc items assessing ICT usage during the
pandemic were analyzed individually and collectively as an average, summarized as a mean
(95% Confidence Interval). Comparative analysis by gender employed the two-sample
Wilcoxon’s rank-sum test. The Kruskal–Wallis nonparametric test was used to evaluate
differences based on age, the educational level taught, and the size of the municipality.
When significant differences between groups were identified, pairwise comparisons were
made using Bonferroni-adjusted Dunn’s test.

The significance level was established at p < 0.05. All statistical analyses were con-
ducted using Stata 15.1 (StataCorp, College Station, TX, USA).

3. Results

Overall, teachers perceived that students with Special Educational Needs (SEN) and
Specific Educational Support Needs (SNES) moderately possessed the ICT skills necessary
for remote learning, scoring an average of 2.41 (95% CI = 2.27, 2.55) on a 1 to 5 scale.
Similarly, during the COVID-19 pandemic, remote teaching was seen as only somewhat
effective in enhancing the abilities of students with SEN and SNES, with an average score
of 2.39 (95% CI = 2.25, 2.52). When asked if distance learning had enabled individualized
care and guidance for these students, teachers gave moderate scores: 2.54 (95% CI = 2.4,
2.68). However, their perception of the institution’s preparedness, particularly regarding
an efficient and specific platform for online teaching, was more positive: 3.03 (95% CI
= 2.87, 3.19). A similar trend was observed in their views on the use of IT resources
to encourage autonomous student work: 3.07 (95% CI = 2.92, 3.22). Generally, teachers
felt competent in using ICT, with a self-perceived mastery of 3.33 (95% CI = 3.18, 3.48),
indicating their confidence in adapting educational responses to the virtual needs of SEN
and SNES students.

Teachers exhibited very positive attitudes toward using ICT for developing inclusive
practices. The questionnaire revealed high scores across all four dimensions: Didactic
Implications scored 3.9 (95% CI = 3.81, 4.00); Professional Development scored 4.36 (95%
CI = 4.27, 4.44); Teaching Attitude scored 4.07 (95% CI = 3.97, 4.16); and Teaching Practice
scored 3.85 (95% CI = 3.76, 3.93).

When analyzing responses based on age, younger teachers (23–39 years) perceived
themselves as more proficient in the ICT skills necessary for adapting educational responses
to SEN and SNES students compared to middle-aged (40–49 years) and older groups (50–68
years), as detailed in Table 2. They were also significantly more optimistic, particularly
compared to the oldest age group, about how ICT facilitated autonomous work among
students and had better attitudes regarding ICT’s didactic implications and impact on
teaching attitudes. No other significant age-based differences were observed.

Table 2. Differences by age group.

Age Group
(Years)

Dunn’s Tests

23 to 40 to 50 to 1 vs. 1 vs. 2 vs.
39 (n = 43) 49 (n = 61) 68 (n = 62) X2 p 2 3 3

Ad hoc items
1. The students with SEN and SNES have sufficient IT skills. . . 2.4 2.5 2.3 0.84

(0.9) (0.9) (0.8) 0.34 3
2. Remote care has allowed me to enhance the abilities. . . 2.4 2.3 2.4 0.72

(0.9) (0.9) (0.9) 0.64 6
3. The distance learning situation for students with SEN and 2.6 2.5 2.5 0.96
SNES. . . (0.9) (0.9) (0.9) 0.07 6
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Table 2. Cont.

Age Group
(Years)

Dunn’s Tests

23 to 40 to 50 to 1 vs. 1 vs. 2 vs.
39 (n = 43) 49 (n = 61) 68 (n = 62) X2 p 2 3 3

4. The institution is prepared with an efficient and specific. . . 2.9 0.56
(1.1) 3.1 (1) 3.1 (1) 1.13 9

5. The use of IT resources has favored the autonomous work. . . 3.4 0.06
(0.9) 3.0 (1) 2.9 (1) 5.59 1

6. I master IT skills to adapt the educational response to the. . . 3.3 10.3 0.00 *
3.7 (1) (0.9) 3.1 (1) 9 6

Questionnaire factors
4.0 3.9 3.8 0.07 ***

F1. Implications on didactics (0.7) (0.7) (0.5) 5.28 1
4.4 4.4 4.3 0.19 *

F2. Professional development (0.7) (0.5) (0.5) 3.27 5
4.2 4.1 4.0 0.08 *

F3. Teaching attitude (0.6) (0.6) (0.6) 4.86 8
3.8 3.9 3.8 0.40

F4. Teaching practice (0.6) (0.5) (0.5) 1.79 8

Note: Chi-squared and p values were calculated using Kruskal–Wallis test. Dunn’s pairwise tests were Bonferroni-
adjusted. * p < 0.05; *** p < 0.01.

Gender-based differences were also noted. Male teachers perceived greater benefits
from remote teaching, with both male and female teachers showing average scores and
a moderate effect size of the difference (d = 0.43). Compared to female teachers, male
teachers had a more positive view of how ICT usage facilitated students’ autonomous
work (d = 0.79) and reported moderately higher confidence in their ICT competence levels
(d = 0.44) (Table 3). Moderate differences were noted in Didactic Implications (d = 0.38)
and Teaching Attitude (d = 0.43).

Table 3. Differences by gender.

Gender
Male (n = 49) Female (n = 117) z p d

Ad hoc items
1. The students with SEN and SNES have sufficient IT skills. . . 1.6

2
0.2
72.6 (1) 2.3 (0.8) 0.104

2. Remote care has allowed me to enhance the abilities. . . 2.4
7

0.4
32.7 (0.9) 2.3 (0.8) 0.014

3. The distance learning situation for students with SEN and
SNES. . . 2.6 (1) 2.5 (0.9) 0.8

5 0.394 0.1
4

4. The institution is prepared with an efficient and specific. . . 1.4
2

0.2
33.2 (1.1) 2.9 (1) 0.157

5. The use of IT resources has favored the autonomous work. . . 4.1
8

<0.00
1

0.7
93.6 (0.9) 2.9 (0.9)

6. I master IT skills to adapt the educational response to the. . . 2.5
2

0.4
43.6 (1) 3.2 (1) 0.012

Questionnaire factors
F1. Implications on didactics 4 (0.7) 3.8 (0.6) 2.2

4 0.025 0.3
8

F2. Professional development 4.4 (0.7) 4.4 (0.5) 0.6
2 0.535 0.1

0
F3. Teaching attitude 4.2 (0.7) 4 (0.6) 2.4

8 0.013 0.4
3

F4. Teaching practice 3.9 (0.7) 3.8 (0.5) 2.0
0 0.046 0.3

4

Note: Z and p values were calculated using Wilcoxon’s rank-sum test. d = Cohen’s d.

No statistically significant differences were found in the responses based on the
educational level taught (Table 4) or the population size of the municipality (Table 5).
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Table 4. Differences by educational level taught.

Educational Level Taught

A (n = 13) B (n = 24) C (n = 23) D (n = 28) E (n = 67) F (n = 11) X2 p

Ad hoc items 2.1
(0.9) 2.6 (0.9) 2.3 (0.6) 2.4 (1) 2.4 (0.9) 2.7 (0.8) 4.87 0.432

1. The students with SEN and SNES have sufficient IT skills. . . 2.3
(0.9) 2.6 (0.9) 2.6 (0.8) 2.1 (1) 2.3 (0.9) 2.4 (0.5) 6.82 0.235

2. Remote care has allowed me to enhance the abilities. . . 2.3
(0.8) 2.7 (1) 2.6 (0.7) 2.5 (1.1) 2.5 (0.9) 2.6 (0.9) 2.36 0.797

3. The distance learning situation for students with SEN and
SNES. . . 3.1 (1) 2.9 (1) 2.7 (0.8) 2.8 (1) 3.2 (1.1) 3.3 (1) 7.53 0.184

4. The institution is prepared with an efficient and specific. . . 2.8
(0.8) 3.2 (0.8) 3.2 (0.8) 3.4 (1) 2.9 (1.1) 2.9 (1) 6.76 0.239

5. The use of IT resources has favored the autonomous work. . . 3.3
(0.9) 3.2 (0.9) 3.1 (1.1) 3.3 (0.9) 3.5 (0.9) 3.3 (1.3) 3.28 0.657

6. I master IT skills to adapt the educational response to the. . .
Questionnaire factors 3.9

(0.5) 4 (0.5) 3.9 (0.8) 4 (0.6) 3.8 (0.6) 3.9 (0.6) 2.69 0.748

F1. Implications on didactics 4.3
(0.5) 4.5 (0.5) 4.2 (0.8) 4.3 (0.5) 4.4 (0.5) 4.2 (0.6) 5.38 0.372

F2. Professional development 4.2
(0.4) 4.2 (0.5) 4 (0.8) 4 (0.6) 4.1 (0.6) 3.9 (0.5) 3.52 0.621

F3. Teaching attitude 3.9
(0.5) 3.9 (0.5) 3.8 (0.7) 3.9 (0.5) 3.8 (0.5) 4 (0.5) 2.82 0.727

Note: Chi-squared and p values were calculated using Kruskal–Wallis test. (A) Preschool; (B) primary education,
first cycle; (C) primary education, second cycle; (D) primary education, third cycle; (E) secondary education; (F)
vocational education.

Table 5. Differences by municipality population.

Municipality Population

<30.000 30,000–
100.000 >100.000

(n = 51) (n = 31) (n = 84) X2 p

Ad hoc items

1. The students with SEN and SNES have sufficient IT skills. . . 2.4

2.3 (1) (0.9) 2.5 (0.8) 3.70 0.158

2. Remote care has allowed me to enhance the abilities. . . 2.5

(0.8) 2.5 (1) 2.3 (0.9) 1.29 0.526

3. The distance learning situation for students with SEN and 2.6 2.6

SNES. . . (0.9) (0.9) 2.5 (0.9) 0.01 0.993

4. The institution is prepared with an efficient and specific. . . 3.1

3 (0.9) (1.2) 3 (1) 0.12 0.944

5. The use of IT resources has favored the autonomous work. . . 2.9 (1) 3.1 (1) 3.2 (1) 2.43 0.296

6. I master IT skills to adapt the educational response to the. . . 3.5

3.4 (1) (1.1) 3.3 (1) 2.13 0.345

Questionnaire factors

3.9 3.8

F1. Implications on didactics (0.5) (0.4) 3.9 (0.7) 1.40 0.496

4.3 4.3

F2. Professional development (0.5) (0.4) 4.4 (0.6) 1.41 0.493

4.1 4.1

F3. Teaching attitude (0.6) (0.5) 4 (0.7) 0.07 0.964

3.8 3.9

F4. Teaching practice (0.5) (0.5) 3.8 (0.6) 0.29 0.867

Note: Chi-squared and p values were calculated using Kruskal–Wallis test.

4. Discussion

This study, conducted in the Canary Islands during the COVID-19 pandemic, offers
critical insights into the use of Information and Communication Technologies (ICTs) in
inclusive education, particularly for students with Special Educational Needs (SEN) and
Specific Educational Support Needs (SNES). The moderate scores for teachers’ perceptions
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of students’ ICT skills and the efficacy of remote teaching for SEN and SNES students
highlight several significant areas for strategic focus and improvement.

One of the paramount revelations of this study is the pressing need for enhanced ICT
training and resources tailored specifically for students with SEN and SNES. This training
should encompass not just technical skills but also strategies for effective application in
inclusive educational settings [48]. The findings stress the importance of continuous profes-
sional development for teachers in digital competencies, a necessity magnified by the rapid
evolution of educational technology. Furthermore, the study reveals age-related disparities
in perceived ICT proficiency among educators, suggesting the need for professional devel-
opment programs that cater to digital familiarity and experience [3]. This approach is vital
to ensuring that more experienced yet potentially less digitally savvy educators are not left
behind in an increasingly digital educational landscape.

The gender differences observed in the study, with male teachers reporting greater
benefits from remote teaching and higher self-perceived ICT competence compared to their
female counterparts, point to a potential gender gap in digital confidence and skills. This
finding suggests a need for gender-responsive training and support mechanisms to ensure
equitable ICT competencies across all educators.

For educational institutions, these findings emphasize the need to provide platforms
and resources that are not only technically adequate but also pedagogically effective. The
relatively high scores in institutional preparedness and the facilitation of autonomous work
through IT resources are encouraging. Yet, there is an evident need to ensure that these
tools are accessible and adaptable to the diverse needs of learners, especially those with
SEN and SNES.

The lack of significant differences in teachers’ perceptions based on the educational
level taught or municipality size indicates that the challenges and opportunities in using
ICT for inclusive education are widespread across different teaching environments. This
finding calls for a unified and inclusive approach at both regional and national levels to
comprehensively address the integration of ICT into inclusive education [1,49].

Participants at all levels, including educational authorities, school administrators, and
teacher-training institutions, must collaborate to create an ecosystem that supports the
effective use of ICT in education [47]. This includes investing in infrastructure, providing
ongoing training and professional development for teachers, and developing a core curricu-
lum that integrates ICT in ways that enhance learning for all students, particularly those
with SEN and SNES.

Moreover, the study points to the essential role of considering the socio-demographic
context in the implementation of ICT in education. The uniformity in challenges and
opportunities across various teaching environments in the Canary Islands suggests that
any strategy developed should be adaptable and flexible, capable of addressing the specific
needs of different regions and communities.

5. Conclusions

This study offers a global view of the current state of ICT integration into inclusive
education in the Canary Islands during the COVID-19 pandemic. The results highlight
the need to plan interventions that allow us to respond appropriately to situations such
as the one experienced. Furthermore, the need to improve the development of ICT skills,
both for teachers and students, is evident. Moderate ratings for teachers’ perceptions
of students’ ICT competencies and the effectiveness of distance learning methods for
SEN and SNES students are indicators of the need for improvements in these areas. The
requirements not evident until the moment we suffered confinement, being forced to stay
at home, represented not only a challenge for the student but a real limitation to learning in
alternative contexts such as virtual learning.

This study also shows the need for specific training in ICT skills and resources within
the processes of the continuous professional development of teachers who tutor students
with SEN and SNES. The differences observed between teachers according to their age
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and gender highlight the importance of developing the ICT training and competence
of the entire group of teachers and the mastery of strategies and resources to respond
appropriately to their needs and the increasingly diverse needs of their students. This
training must not only be given in graduate courses that train future teachers but also be
implemented and reinforced throughout their professional lives.

Future research must establish longitudinal studies to be able to evaluate the real scope
of measures adopted during the pandemic and must focus on resources and strategies
based on the use of ICTs, which are still currently implemented to respond to the needs of
these students in a post-pandemic scenario like the current one.

Comparisons like these would give us clues to assess the effectiveness and real scale
of the measures taken during the pandemic and would help discover areas of institutional
improvement regarding interventions with students with SEN and SNES.

Moreover, conducting studies to understand the specific requirements and challenges
of diverse population groups (including students with Special Educational Needs and
students without these needs across various contexts, such as rural, urban, and inter-
national settings) is imperative to accurately evaluate the impact of the ongoing digital
transformation progress that is being made.

If, as an educational community, we can address the challenges we face after the
experience of the pandemic, we can lay the foundations for a more inclusive and, above all,
more effective educational system in the new digital era. The perspective advanced by this
study offers an opportunity to consolidate the efforts of the entire educational community
and steer the debate toward solutions for addressing student diversity in the innovation
and collaboration of the educational community, fostering a more equitable and accessible
educational future.

6. Study Limitations and Future Research Directions
6.1. Study Limitations

This study, which focused on the context of the Canary Islands during the COVID-19
pandemic, has some limitations. The uniqueness that could be implied by the fact that the
study was carried out in a specific region (Canary Islands) could not reflect the diversity
and circumstances of other Spanish regions or communities, which could condition the
scope and generalization of our findings.

The use of evaluation tests based on self-reports of teachers’ ICT competencies intro-
duces a subjective element that can lead to bias in the results. It is important to consider
that the exceptional circumstances of the pandemic could have affected the perceptions and
experiences of each of the groups that participated in this study, limiting the generalization
of the results to non-pandemic contexts.

6.2. Future Research Directions

We will explore how ICT influences inclusive education beyond the pandemic, ex-
panding the research to different contexts. Longitudinal studies will help us understand
the evolution of ICT skills. It is essential to objectively evaluate these skills and their
impacts on the learning of students, especially those with special needs. Investigating the
psychosocial factors behind the adoption of educational technologies will guide us toward
more inclusive practices.

Author Contributions: Conceptualization, D.P.-J., A.I.G.-H. and M.d.C.R.-J.; methodology, D.P.-J.
and M.d.C.R.-J.; software, A.I.G.-H. and I.A.-R.; validation, D.P.-J., A.I.G.-H. and M.d.C.R.-J.; formal
analysis, D.P.-J. and I.A.-R.; investigation, D.P.-J., A.I.G.-H. and M.d.C.R.-J.; resources, I.A.-R.; data
curation, D.P.-J. and I.A.-R.; writing—original draft preparation, D.P.-J., A.I.G.-H. and M.d.C.R.-J.;
writing—review and editing, D.P.-J. and I.A.-R.; visualization, M.d.C.R.-J. and I.A.-R.; supervision,
D.P.-J.; project administration, D.P.-J. and M.d.C.R.-J.; funding acquisition, D.P.-J. and M.d.C.R.-J. All
authors have read and agreed to the published version of the manuscript.



Educ. Sci. 2024, 14, 283 12 of 14

Funding: This research was funded by the project “IECVAD-COVID19. INCLUSIÓN EDUCATIVA
Y CALIDAD DE VIDA DEL ALUMNADO CON DISCAPACIDAD; EL EFECTO DEL COVID-19
EN LA RESPUESTA EDUCATIVA AL ALUMNADO DE ED. PRIMARIA, ED. SECUNDARIA OBLI-
GATORIA, BACHILLERATO, CICLOS FORMATIVOS DE FP BÁSICA, CCFF DE GRADO MEDIO
DE FP (CF2 Y CD2), CCFF DE GRADO SUPERIOR (CF3, CD3) Y PROGRAMAS DE FORMACIÓN
PROFESIONAL ADAPTADA (PFPA) DE CANARIAS”, Reference: 2020EDU04. It is part of the thesis
for a compendium of publications by the author Pérez-Jorge, David.

Institutional Review Board Statement: The Ethical Committee of University of La Laguna approved
this study (reference number CEIBA2021-0462). All participants were treated according to the
Declaration of Helsinki (1964–2013); they were informed about their involvement in developing the
questionnaire and their rights and gave informed consent to participate. To preserve privacy, all
statistical analyses were conducted on anonymized data.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due for privacy reasons and are available
from the corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. United Nations Educational, Scientific and Cultural Organization. Informe de Seguimiento de la Educación en el Mundo 2020:

Inclusión y Educación: Todos y Todas Sin Excepción; UNESCO: Paris, France, 2020; Available online: https://unesdoc.unesco.org/ark:
/48223/pf0000374817 (accessed on 8 November 2023). [CrossRef]

2. Pérez-Jorge, D.; Rodríguez-Jiménez, M.D.C.; Ariño-Mateo, E.; Barragán-Medero, F. The effect of COVID-19 in university tutoring
models. Sustainability 2020, 12, 8631. [CrossRef]

3. Vega-Gea, E.; Calmaestra, J.; Ortega-Ruiz, R. Percepción docente del uso de las TIC en la Educación Inclusiva [Teacher perception
on the use of ICT in Inclusive Education]. Pixel-Bit. Rev. Med. Educ. 2021, 62, 235–268. [CrossRef]

4. Ainscow, M. Promoting inclusion and equity in education: Lessons from international experiences. Nord. J. Stud. Educ. Policy
2020, 6, 7–16. [CrossRef]

5. Kozleski, E.B. NEPC Review: Special Education and Distance Learning: Supporting Students through the Pandemic; National Education
Policy Center, University of Colorado: Boulder, CO, USA, 2020; Available online: http://nepc.colorado.edu/thinktank/special-
education-pandemic (accessed on 8 November 2023).

6. Echeita, G. La Pandemia del COVID-19. ¿Una Oportunidad para Pensar en Cómo Hacer más Inclusivos Nuestros Sistemas
Educativos? Rev. Int. Educ. Justicia Soc. 2020, 9, 7–16.

7. Van Deursen, A. Digital Inequality during a Pandemic: Quantitative Study of Differences in COVID-19–Related Internet Uses
and Outcomes among the General Population. J. Med. Internet Res. 2020, 22, 20073. Available online: https://www.jmir.org/2020
/8/e20073/ (accessed on 21 May 2023). [CrossRef] [PubMed]

8. Diez-Gutiérrez, E.; Gajardo-Espinoza, K. Educar y Evaluar en Tiempos de Coronavirus: La Situación en España. Multidiscip. J.
Educ. Res. 2020, 10, 102–134. [CrossRef]

9. Portillo, S.A.; Castellanos, L.I.; Reynoso González, Ó.U.; Gavotto, O.I. Enseñanza remota de emergencia ante la pandemia
COVID-19 en Educación Media Superior y Educación Superior. Prop. Represent. 2020, 8, e589. [CrossRef]

10. Román Vega, I.; Lentini Gilli, V.; Brecha Digital y Desigualdades Territoriales Afectan Acceso a la Educación. PEN. 2020. Available
online: https://estadonacion.or.cr/brecha-digital-y-desigualdades-territoriales-afectan-acceso-a-la-educacion/ (accessed on 8
November 2023).

11. Zheng, Y.; Walsham, G. Inequality of what? An intersectional approach to digital inequality under COVID-19. Inf. Organ. 2021,
31, 100341. [CrossRef]

12. Meo, A.I.; Dabenigno, V. Teletrabajo docente durante el confinamiento por COVID-19 en Argentina. Condiciones materiales y
perspectivas sobre la carga de trabajo, la responsabilidad social y la toma de decisiones. Rev. Sociol. Educ.-RASE 2020, 14, 103–127.
[CrossRef]

13. Armas-Alba, L.; Alonso-Rodríguez, I. Las TIC y competencia digital en la respuesta a las necesidades educativas especiales
durante la pandemia: Una revisión sistemática. Rev. Int. Pedagog. Innov. Educ. 2022, 2, 11–48. [CrossRef]

14. Menéndez, D.; Figares, J.L. Retos Educativos durante el Confinamiento: La Experiencia con Alumnos con Necesidades Educativas
Especiales. Rev. Int. Educ. Justicia Soc. 2020, 9, 1–11.

15. Pérez-Jorge, D.; Pérez-Martín, A.; Del Carmen Rodríguez-Jiménez, M.; Barragán-Medero, F.; Hernández-Torres, A. Self and
hetero-perception and discrimination in Attention Deficit Hyperactivity Disorder. Heliyon 2020, 6, e04504. [CrossRef]

16. Pérez-Jorge, D.; Ariño-Mateo, E.; Rodríguez-Jiménez, M.C.; González-Contreras, A.I. Evaluation of Diversity Programs in Higher
Education Training Contexts in Spain. Educ. Sci. 2021, 11, 226. [CrossRef]

https://unesdoc.unesco.org/ark:/48223/pf0000374817
https://unesdoc.unesco.org/ark:/48223/pf0000374817
https://doi.org/10.54676/WWUU8391
https://doi.org/10.3390/su12208631
https://doi.org/10.12795/pixelbit.90323
https://doi.org/10.1080/20020317.2020.1729587
http://nepc.colorado.edu/thinktank/special-education-pandemic
http://nepc.colorado.edu/thinktank/special-education-pandemic
https://www.jmir.org/2020/8/e20073/
https://www.jmir.org/2020/8/e20073/
https://doi.org/10.2196/20073
https://www.ncbi.nlm.nih.gov/pubmed/32750005
https://doi.org/10.17583/remie.2020.5604
https://doi.org/10.20511/pyr2020.v8nSPE3.589
https://estadonacion.or.cr/brecha-digital-y-desigualdades-territoriales-afectan-acceso-a-la-educacion/
https://doi.org/10.1016/j.infoandorg.2021.100341
https://doi.org/10.7203/RASE.14.1.18221
https://doi.org/10.51660/ripie.v2i1.58
https://doi.org/10.1016/j.heliyon.2020.e04504
https://doi.org/10.3390/educsci11050226


Educ. Sci. 2024, 14, 283 13 of 14

17. Durán, J.; Rodríguez, J. Las TIC en la inclusión educativa y social. In TIC y WEB 2.0 para la Inclusión Social y el Desarrollo Sostenible;
Álvarez, M., Cela, K., Gallego, J., Rosanigo, Z., Eds.; Dykinson: Madrid, Spain, 2015; pp. 303–317.

18. Fernández, F.J.; Fernández, M.J.; Rodríguez, J.M. El proceso de integración y uso pedagógico de las TIC en los centros educativos
madrileños. Educ. XX1 2018, 21, 395–416. [CrossRef]

19. Crisol Moya, E.; Herrera Nieves, L.; Montes Soldado, R. Virtual Education for All: Systematic Reviev. Educ. Knowl. Soc. 2020,
21, 1–15. [CrossRef]

20. Pettersson, F. Digitally competent school organizations–developing supportive organizational infrastructures. Semin. Net 2018,
14, 132–143. [CrossRef]

21. United Nations Educational, Scientific and Cultural Organization. Reforzar el Aprendizaje y las Capacidades Digitales en los Países Más
Poblados del Mundo para Estimular la Recuperación de la Educación; UNESCO: Paris, France, 2021; Available online: https://www.
unesco.org/es/articles/reforzar-el-aprendizaje-y-las-capacidades-digitales-en-los-paises-mas-poblados-del-mundo-para (ac-
cessed on 8 November 2023).

22. Pegalajar, M.C. Diseño y validación de un cuestionario sobre percepciones de futuros docentes hacia las TIC para el desarrollo de
prácticas inclusivas. Rev. Med. Educ. 2015, 47, 89–104. [CrossRef]

23. Rice, M.F. Special Education Teachers’ Use of Technologies During the COVID-19 Era (Spring 2020–Fall 2021). TechTrends 2022, 66,
310–326. [CrossRef]

24. Reche, M.P.C.; Bernal, E.S.; Sempere, P.J.G.; Cabrera, A.F. Experiencias Basadas en Evidencias en la Formación y Práctica Docente;
Dykinson: Madrid, Spain, 2023.

25. Vega, M.D.R.D. Redes como espacio de comunicación para la educación virtual de estudiantes con discapacidad en Costa Rica en
tiempos de pandemia. Hist. Comun. Soc. 2021, 26, 75–86. [CrossRef]

26. Aliyyah, R.R.; Rachmadtullah, R.; Samsudin, A.; Syaodih, E.; Nurtanto, M.; Tambunan, A.R.S. The perceptions of primary school
teachers of online learning during the COVID-19 pandemic period: A case study in Indonesia. Online Submiss. 2020, 7, 90–109.

27. Peña-Estrada, C.; Vaillant-Delis, M.; Soler-Nariño, O.; Bring-Pérez, Y.; Domínguez-Ruiz, Y. Personas con Discapacidad y
Aprendizaje Virtual: Retos para las TIC en Tiempos de COVID-19. Rev. Tecnol.-Educ. Docentes 2.0 2020, 9, 204–211. [CrossRef]

28. Alba, B.G. Uso de las TIC y atención a la diversidad en los tiempos de la COVID. Texto Livre 2022, 14, 1–12. [CrossRef]
29. Pozo, J.I.; Pérez-Echeverría, M.P.; Cabellos, B.; Sánchez, D.L. Teaching and Learning in Times of COVID-19: Uses of Digital

Technologies during School Lockdowns. Front. Psychol. 2021, 12, 656776. [CrossRef]
30. Pozo, J.I. La escuela híbrida como oportunidad para transformar la educación. Dialègs 2020, 1, 30–35. Available online:

https://issuu.com/impulseducacio/docs/es_dia_legs (accessed on 12 June 2023).
31. Ortiz-Jiménez, L.; Figueredo-Canosa, V.; Castellary López, M.; López Berlanga, M.C. Teachers’ perceptions of the use of icts in the

educational response to students with disabilities. Sustainability 2020, 12, 9446. [CrossRef]
32. García-Sampedro, M.; Peña, E.; Rodríguez, L. Online education during the COVID 19 lockdown and school closures in Spain.

Teachers’ perceptions. Aloma. Rev. Psicol. Cienc. L’educació L’esport 2021, 39, 43–51. [CrossRef]
33. Code, J.; Ralph, R.; Forde, K. Pandemic designs for the future: Perspectives of technology education teachers during COVID-

19. Inf. Learn. Sci. 2020, 121, 419–431. Available online: https://www.emerald.com/insight/2398-5348.htm (accessed on 15
May 2023). [CrossRef]

34. Almodóvar-López, M.; Atiles, J.T.; Chavarría-Vargas, A.; Dias, M.J.; Zúñiga-León, I. Remote Teaching Doesn’t Come without
Challenges. Rev. Electrón. Educ. 2020, 24, 55–59. [CrossRef]

35. Bozkurt, A.; Sharma, R.C. Emergency remote teaching in a time of global crisis due to CoronaVirus pandemic. Asian J. Distance
Educ. 2020, 15, i–vi.

36. Galindo, D.; García, L.; García Sánchez, R.; González Flores, P.; Hernández Cerrito, P.C.; López Acosta, M.; Moreno Arellano, C.I.
Recomendaciones didácticas para adaptarse a la enseñanza remota de emergencia. Rev. Digit. Univ. 2020, 21, 5. [CrossRef]

37. Hodges, C.; Moore, S.; Locke, B.; Confianza, T.; Bond, A. The Difference between Emergency Remote Teaching and Online Learning;
Vtech: Tai Po, Hong Kong, 2020; Available online: https://vtechworks.lib.vt.edu/items/8dcb9793-3daf-43f3-9a98-677ded65764
7/full (accessed on 8 November 2023).

38. Maribe, R.; Dousay, T.A. Survey of Instructional Design Models, Association for Educational Technology and Communications;
AECT: Bloomington, IN, USA, 2015; Available online: https://aect.org/docs/SurveyofInstructionalDesignModels.pdf?pdf=
SurveyofInstructionalDesignModels (accessed on 8 November 2023).

39. Noesgaard, S.S.; Ørngreen, R. The effectiveness of e-learning: An explorative and integrative review of the definitions, method-
ologies and factors that promote e-learning effectiveness. Electron. J. E-Learn. 2015, 13, 278–290.

40. Dincher, M.; Wagner, V. Teaching in times of COVID-19: Determinants of teachers’ educational technology use. Educ. Econ. 2021,
29, 461–470. [CrossRef]

41. Fraillon, J.; Ainley, J.; Schulz, W.; Friedman, T.; Duckworth, D. Preparing for Life in a Digital World: IEA International Computer and
Information Literacy Study 2018 International Report; Springer Nature: Berlin, Germany, 2020.

42. Christensen, R.; Knezek, G. Self-report measures and findings for information technology attitudes and competencies. Int. Handb.
Inf. Technol. Prim. Second. Educ. 2008, 349–365.

43. Caena, F.; Redecker, C. Aligning teacher competence frameworks to 21st century challenges: The case for the European Digital
Competence Framework for Educators (Digcompedu). Eur. J. Educ. 2019, 54, 356–369. [CrossRef]

https://doi.org/10.5944/educxx1.17907
https://doi.org/10.14201/eks.2020210
https://doi.org/10.7577/seminar.2976
https://www.unesco.org/es/articles/reforzar-el-aprendizaje-y-las-capacidades-digitales-en-los-paises-mas-poblados-del-mundo-para
https://www.unesco.org/es/articles/reforzar-el-aprendizaje-y-las-capacidades-digitales-en-los-paises-mas-poblados-del-mundo-para
https://doi.org/10.12795/pixelbit.2015.i47.06
https://doi.org/10.1007/s11528-022-00700-5
https://doi.org/10.5209/hics.74243
https://doi.org/10.37843/rted.v9i2.165
https://doi.org/10.35699/1983-3652.2021.33578
https://doi.org/10.3389/fpsyg.2021.656776
https://issuu.com/impulseducacio/docs/es_dia_legs
https://doi.org/10.3390/su12229446
https://doi.org/10.51698/aloma.2021.39.2.43-51
https://www.emerald.com/insight/2398-5348.htm
https://doi.org/10.1108/ILS-04-2020-0112
https://doi.org/10.15359/ree.24-s.15
https://doi.org/10.22201/cuaieed.16076079e.2020.21.5.15
https://vtechworks.lib.vt.edu/items/8dcb9793-3daf-43f3-9a98-677ded657647/full
https://vtechworks.lib.vt.edu/items/8dcb9793-3daf-43f3-9a98-677ded657647/full
https://aect.org/docs/SurveyofInstructionalDesignModels.pdf?pdf=SurveyofInstructionalDesignModels
https://aect.org/docs/SurveyofInstructionalDesignModels.pdf?pdf=SurveyofInstructionalDesignModels
https://doi.org/10.1080/09645292.2021.1920000
https://doi.org/10.1111/ejed.12345


Educ. Sci. 2024, 14, 283 14 of 14

44. Gobierno de España. Plan de España Digital 2025. 2020. Available online: https://cutt.ly/Jg1Mhes (accessed on 8
November 2023).

45. Comisión Europea. Digital Education Action Plan 2021–2027. 2020. Available online: https://ec.europa.eu/education/education-
in-the-eu/digital-education-action-plan_en (accessed on 8 November 2023).

46. Peral-Peral, B.; Arenas-Gaitán, J.; Villarejo-Ramos, Á.F. De la brecha digital a la brecha psicodigital: Mayores y redes sociales.
Comunicar: Rev. Cient. Comun. Educ. 2015, 22, 57–64. [CrossRef]

47. Rodríguez-Jiménez, M.C.; Jorge, D.P.; González-Contreras, A.I.; Zabala, E.L. Development and validation of EDU-COV-NEE-
NEAE questionnaire to measure educational response, ICT usage and impact of COVID-19 pandemic on students with special
educational needs. Heliyon 2023, 9, e19231. [CrossRef] [PubMed]

48. UNICEF (Ed.) (2020). COVID-19: Classroom Precautions during COVID-19. Tips for Teachers to Protect Themselves and Their
Students. Available online: https://uni.cf/3sHcCOm (accessed on 8 November 2023).

49. Pérez-Jorge, D.; Del Rodríguez-Jiménez, M.C.; Gutiérrez-Barroso, J.; Castro-León, F. Training in Digital Skills in Early Childhood
Education Teachers: The Case of the University of La Laguna. Int. J. Interact. Mob. Technol. (IJIM) 2020, 14, 35–49. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://cutt.ly/Jg1Mhes
https://ec.europa.eu/education/education-in-the-eu/digital-education-action-plan_en
https://ec.europa.eu/education/education-in-the-eu/digital-education-action-plan_en
https://doi.org/10.3916/C45-2015-06
https://doi.org/10.1016/j.heliyon.2023.e19231
https://www.ncbi.nlm.nih.gov/pubmed/37674819
https://uni.cf/3sHcCOm
https://doi.org/10.3991/ijim.v14i20.17339

	Introduction 
	Methodology 
	Participants 
	Procedure 
	Ethical Statement 
	Instruments 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	Study Limitations and Future Research Directions 
	Study Limitations 
	Future Research Directions 

	References

