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ABSTRACT
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The development of teachers' media literacy and digital competence
emerges as a 21st century challenge in Primary Education. This
study aims to analyze teachers' digital competence through a
systematic review of the literature since the publication of the
European Framework DigCompEdu in 2017. The methodology used
is qualitative of a descriptive nature and a review of 25 articles from
two of the most prestigious databases (WoS and Scopus) has been
carried out. The results show an increase in publications during the
health crisis by COVID-19 and highlight the use of the TPACK model,
as well as the influence of gender and age on the level of teaching
digital competence. It is concluded that it is essential to continue
developing training strategies to improve the digital competence of
educators, considering demographic and contextual factors.

RESUMEN
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competencia digital docente,
educacidn primaria,
educomunicacidn, digcompedu,
revision sistematica.

El desarrollo de la alfabetizacién mediatica y de la competencia
digital de los maestros surge como un reto del siglo XXI en la
Educacion Primaria. Este estudio tiene como objetivo analizar la
competencia digital docente mediante una revision sistematica de la
literatura desde la publicaciéon del Marco Europeo DigCompEdu en
2017. La metodologia empleada es cualitativa de caracter
descriptivo y se ha llevado a cabo la revision de 25 articulos de dos
de las bases de datos mas prestigiosas (WoS y Scopus). Los
resultados muestran un incremento en publicaciones durante la
crisis sanitaria por COVID-19 y destacan el uso del modelo TPACK,
asi como lainfluencia del género y la edad en el nivel de competencia
digital docente. Se concluye que es esencial continuar desarrollando
estrategias formativas para mejorar la competencia digital de los
docentes, considerando factores demograficos y contextuales.
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Introduction

Media literacy is a key component of modern education, especially at the primary
education stage. Specifically, the concepts of educommunication and literacy are
fundamental elements in the current educational context, as they are essential pillars
where the foundations are laid for the integral development of students in the digital era.
According to Aparici and Osuna (2010) and Garcia-Matilla (2010), a definition is proposed
that attempts to unify both ideas. Thus, educommunication is understood as an
interdisciplinary field of study that merges education and communication. Its purpose is
to equip individuals with expressive skills essential for effective communication and to
foster the development of creativity, empowering people to participate actively and
critically in contemporary media society, reducing the risks of manipulation and
promoting a responsible use of the media.

Educommunication is essential for citizens not only to consume, but also to
produce content, enriching the social fabric and strengthening participatory democracy
(Garcia-Ruiz et al.,, 2014). There has been much discussion in the scientific literature
about the branches of educommunication, such as "digital literacy", "communicative" and
"information literacy". According to Buitrago-Alonso et al. (2017), the term "mediated" is
preferable to refer to this field, given that it reflects a multidimensional nature where
linkage and communication are more clearly presented.

This global vision of media literacy cannot be separated from the digital revolution,
which implies profound changes in communication, consumption, relationships and
production, as well as in access to knowledge. This technological transformation has
generated new social demands, requiring the acquisition of skills to interact in diverse
environments. Specifically, at the educational level, the effective integration of technology
has become an essential element to enhance and enrich the teaching and learning process-:

Digitalization has created a new generation of young people, commonly known as
"digital natives", a term coined by Prensky (2001), who grow up immersed in technology
from an early age. In contrast, "digital immigrants"”, as described by Cassany and Ayala
(2008), must adapt and face challenges to develop digital competencies. However, this
classification has been widely criticized in recent decades by authors such as McKenzie
(2007), Kennedy et al. (2010) and Gallardo-Echenique et al. (2016). In fact, recent studies
indicate that there is an increasingly smaller generation gap between those who were
born in a digitized environment and those who were not, and that being a "digital native"
does not imply the acquisition of the competencies and skills necessary for the integration
and use of ICTs (Granado, 2019; Haz-Gémez et al., 2024).

Therefore, in a context where the digitization of society and, therefore, of
education is increasingly evident, teaching digital competence (TDC) is essential for
educational institutions to continue to meet this challenge in the current environment
(Mora-Cantallops et al., 2022). Thus, the CDD emerges as a field of research to drive
innovation and change the educational perspective (Garcia-Ruiz et al., 2023).

To understand the CDD, it is first necessary to define digital competence (DC).
Despite the varied denominations at the international level (Gisbert et al.,, 2016), DC is
understood as the ability to safely, effectively and creatively use digital technologies (DT)
in order to participate and develop in different society (Ferrari, 2013). It also
encompasses skills that go beyond the mere technical use of digital tools, also including
the ability to search, evaluate, select, synthesize and communicate information in digital
environments (Valverde-Crespo et al., 2017). The importance of this competence in
education is evident, since teacher training must promote student CD in the curricular and
academic fields, among others. However, simply using TD does not guarantee effective
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integration; according to Krumsvik (2008), schools must assume pedagogical and didactic
responsibility based on a DC model throughout the process.

Therefore, since the development of a competence is sought, it should go beyond
the knowledge itself in the use of technology and should also cover skills and attitudes
when implementing and integrating effectively these digital tools in teaching practices,
being able to propose a series of activities aimed at developing CD in students, to create
digital educational materials and to evaluate all parties involved in the teaching and
learning process. In this sense, the CDD is defined as the "set of skills, abilities and
attitudes that teachers must develop in order to incorporate digital technologies into their
practice and professional development" (Lazaro et al., 2019, p.75). In this same line, the
role of teachers acquires great importance since, through their pedagogical performance,
they become the main responsible for the integral development of their students, within
a cultural context characterized by the prevalence of TDs (Colas-Bravo et al. 2019).
Therefore, in recent decades, different regional, state and European organizations and
institutions have been responsible for formalizing and specifying these competencies by
defining a series of common models or reference frameworks focused on responding to
the need for citizen development in the area of DC.

Given this scenario, we propose the elaboration of a systematic review of the
scientific literature related to the CDD in the educational environment of the Primary
Education stage, which will allow not only to identify the most relevant trends,
approaches and practices in research on training and development of digital
competencies of educators at this educational level, but also to provide valuable
information to guide policies, training programs and educational practices that promote
the effective integration of technology in the Primary Education stage.

Method

Target

The main objective of the present study is to examine the scientific literature in
terms of CDD level and in relation to the Primary Education stage, geographically framed
in the Spanish territory, offering the scientific community an overview of the most recent
lines of research on these areas, after analyzing the trends of the latest scientific
contributions.

Specific objectives
In order to achieve this purpose, specific objectives are set out that will allow to
narrow down the approach of the study:
a) To identify the volume of articles published on the CDD level related to the
Primary Education stage in Spain.
b) To examine the frequency of mention of the European Framework for CDD
and/or the MRCDD in the selected studies.
c) Analyze the main objectives of publications in this field.
d) Define the main methodologies carried out in the articles reviewed.
e) To determine the main findings of the studies analyzed.
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Methodology

A descriptive qualitative study will be carried out to analyze the content of the
selected articles and to carry out a critical review of the most relevant research in this
field.

In order to achieve the proposed objectives and conduct the systematic review, the
standards of the PRISMA statement (Moher et al,, 2009) will be taken into account,
specifically, the latest guide updated by Page et al. (2020). In the context of this study, it
has been decided to adopt the PRISMA guidelines in order to structure more precisely
each stage of the review process, by means of a flow chart that will make it possible to
describe the different phases of the process that have been carried out.

Systematic Review

Information sources and search strategy

Before starting the first searches, the prestigious Web of Science (WoS) and Scopus
databases were selected for this review, due to their high impact in the academic field,
thus guaranteeing the quality of the selected articles.

The search to ensure the inclusion of relevant studies on CDD in the context of
Primary Education took into account the following terms using the Boolean operators
AND and OR, resulting in the following sentence: ("primary education” OR "primary
school") AND ("digital compet*") AND ("teach*"). This statement was used in both
databases. The search was conducted in early May 2024.

Eligibility Criteria

In order to ensure that the selected studies are relevant and of high quality in
relation to the research objectives, a number of specific eligibility criteria have been
established. These criteria were developed with the purpose of filtering and selecting the
articles that provide the most convenient and solid evidence on CDD in the context of
Primary Education in Spain. These are specified in Table 1.
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Table 1

Filtering criteria used in databases

Filtering criteria

Justification

Publication period from
2017 to 2024

Language of publication
in English or Spanish.

Study conducted in the
Spanish educational
context

Type of publication:
article

This time range is taken into account in order to analyze the
trend of publications in relation to the first version of the
DigCompEdu framework.

Considering that these are the predominant languages in the
scientific literature on education in Spain, articles published in
English and Spanish were included.

By focusing the review on studies conducted in Spain, we ensure
that the findings are directly applicable and relevant to the
Spanish educational community.

Articles are selected from these databases to give a more specific
focus to the study, as they provide detailed and up-to-date
analyses, while other types of research may address these issues
in a more general way.

A total of 454 articles were obtained (251 from WoS and 203 from Scopus).
Subsequently, selection filters were applied to the databases in terms of year of
publication, language, country and type of publication. After filtering these items, the
duplicates are excluded. The RefWorks tool was used to automate this process. These data

are shown in Table 2.

Table 2

Searching, filtering and duplicate elimination

WoS Scopus Total

First search by applying the sequence 251 203 454

Year 30 13 43
Eliminated after the application of filters in Language 8 8 16
the search engines of the databases: year, Typg of )
language, article and country. pub_hcatlon: 36 43 79

Article

Country 45 47 92
Exclusion of duplicate items 45* 0 45
Total 87 92 179

Note. Duplicates were discarded from the WoS database

Study selection process

Once the initial search, filtering according to the established criteria and
eliminating duplicate studies, a series of inclusion and exclusion criteria were established,
which will be used as a reference when carrying out the in-depth review of the articles to
determine whether they pass to the next selection phase (Table 3):
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Justification of inclusion and exclusion criteria

Criteria Inclusion Exclusion Justification
Educational . .
Only studies that address CDD in the
) level: other than . ) .
Educational level: context of Primary Education are included,
. EP or EP plus .
C1 Primary another allowing for a more accurate and
Education . contextualized assessment of CDD at this
educational )
educational level.
stage.
It is related to the
CDD theme, Itisnotrelated The selected research should specifically
2 including active to CDD and not  address issues related to CDD, providing
teachers and from another relevant and applicable information to the
teachers ininitial  collective. study.
training.
Given the particular interest in the Spanish
Studies carried . context, studies from other countries would
. . Articles from . o . .
out in the Spanish not provide the specific information
C3 . contexts other L . .
educational than Spain necessary for the objectives of this review,
context p and those conducted outside Spain were
excluded.
The ability to access the full article allows
. more accurate and transparent verification
Not having free
of the data and methods used, also
C4 Free access access to the full

text.

facilitating access to the review by other
researchers and ensuring that the findings
are reliable and verifiable.

Screening by title and abstract

After specifying the inclusion and exclusion criteria, a manual review of each of the
articles was carried out, checking those that did not meet the aforementioned
requirements, screening by title and abstract, which allowed rapid elimination of studies
that clearly did not meet the criteria (Table 4).

Table 4
Verification of compliance with the criteria

WoS Scopus

After applying filters and eliminating duplicates 87 92

C1 30 30

C2 28 27
Eliminated for not meeting the criteria C3 5 9

C4 0 0

Total 24 26
Total investigations after discarding according to 50

criteria
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Data extraction process

The research was read in its entirety by-the-auther to assess thematic relevance,
methodological quality and compliance with inclusion and exclusion criteria, without
automated tools. The methodology, the purpose of the research and the relevance of the
results to the objectives of the review were analyzed. Finally, justified articles were
included in Table 5.

Table 5
Included after revision of the full text
WoS Scopus
After the first review of compliance with
oo 24 26
the criteria
C1 0 2
Eliminated for not meeting inclusion C2 3 4
and exclusion criteria c3 1 1
C4 2 1
Eliminated by duplication 11 0
7 18
Total investigations for review 25

PRISMA flow chart

To ensure a transparent and systematic selection process, a flow chart was
developed based on the PRISMA guidelines. This diagram, shown in Figure 1, details each
phase of the review process, from the initial identification of articles to the final inclusion
of studies to be used for the review analysis.
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Figure 1
Flowchart
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Results

After carrying out the selection process, explained in the PRISMA flow chart
(Figure 1), the resulting sample consisted of 25 articles. We then proceed with the analysis
of the data from the studies in line with the research questions and objectives.

Results of study selection

A sample of 25 research papers from WoS (n=7; 28%) and Scopus (n=18; 72%)
was collected and numbered, including author(s), year, title and database for easy
reference in other tables of the paper (Table 6).

Table 6
Articles selected for review

NO Author(s) and year Title Database
Sanchez-Rivas, E., Ruiz-Roso Teacher Digital Competence Analysis
1 Vazquez, C. & Ruiz-Palmero, J. in Block Programming Applied to Scopus
(2024) Educational Robotics
Guillén-Gamez. F. D., Colomo- The digital cqmpetence of.the.rural
- : teacher of primary education in the
2 Magafia, E., Ruiz-Palmero, |. & . Scopus
Tomezyk, L. (2023) mentoring process: a study by
T teaching speciality and gender
Oportunidades y necesidades
3 Larrafiaga, N., Jiménez, E. & percibidas entre los docentes de Scobus
Garmendia, M. (2023) Educacién Primaria para el uso p
educativo de las TIC
Manrique, J. M. & Garcia-Martin, La competencia digital .d,el Co
4 J. (2022) profesorado de Educacién Primaria Scopus
' durante la pandemia (COVID-19).
Account of a Foretold Death:
Analysing the Response to the
5 Chabert, A. (2021) Pandemic in the Schools of Castelléon Scopus
(Spain)
Diaz-Barahona, ]. D., Molina- El conocimiento y la intencionalidad
6 Garcia, ]. & Monfort-Pafiego, M.  didactica en el uso de TIC del Scopus
(2020) profesorado de educacion fisica.
Rojo-Ramos, ], Carlos-Vivas, J., Study of the digital teaching
Manzano-Redondo, F., . .
. . competence of physical education
7 Fernandez-Sanchez, M.R,, teachers in primary schools in one Scopus
Rodilla-Rojo, ., Garcia-Gordillo, resion of S I;in y
M. A & Adsuar, J. C. (2020) & p
Lores-Gomez, B, Sanchez- La formacién de la competencia
8 Thevenet, P. & Garcia-Bellido, dicital en los docentes p Scopus
M.R. (2019) & :
Guerrero-Elecalde, R., Digital anfi Soc1al-C1V1c.Skllls in
Contreras-Garcia. Bonilla- Future Primary Education Teachers:
9 N A Study from the Didactics of Social Scopus

Martos, A. L. & Serrano-Arnaez,
B. (2024)

Sciences for the Improvement of
Teacher Training in Competences
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Magafia, E. C., Méndez G., Ariza
A. C. & Monzonis, N. C. (2023)

Torres-Hernandez, N. &
Gallego-Arrufat, M. (2023)

Ciriza-Mendivil, C. D.,
Lacambra, A. M. & Hernandez-
de-la-Cruz, ]. M. (2022)

Martinez-Pérez, S., Cabero-
Almenara, J., Barroso-Osuna, J.
& Palacios-Rodriguez, A. (2022)

Robles-Moral, F. ]. & Fernandez-
Diaz, M. (2021)

Grande-De-Prado, M., Cafién, R,,
Garcia-Martin, S. & Canton, 1.
(2020)

Guillén-Gamez, F. D., Lugones,
A, Mayorga-Fernandez, M. ]. &
Wang, S. (2019)

Pascual, M. A., Ortega-Carrillo, J.
A., Pérez-Ferra, M. & Fombona,
J. (2019)

Rodriguez-Garcia, A. M,,
Fuentes-Cabrera, A. & Moreno-
Guerrero, A.]. (2019)

Colomer-Rubio, J. C., Saiz-
Serrano, J. & Bel-Martinez, . C.
(2018)

Suarez-Guerrero, C., Lloret-
Catalj, C. & Lizandra, J. (2022)

Fernandez-Diaz, M. Robles-
Moral, F. ]. & Ayuso-Fernandez,
G.E.(2021)

Fombona, ]. & Pascual, M. A.
(2020)

Ortega-Carrillo, J. A., Rendén-
Lépez, L. M., Fuentes-Esparrell,
J. A., & Ortega-Maldonado, A.
(2020)

Pérez-Garcia, A, & Hernandez-
Sanchez, A. M. (2020)

Bonilla del Rio

Andlisis de la competencia digital de
futuros profesionales de la
educacién en tiempos de pandemia.

Pre-service teachers’ perceptions of
data protection in primary education

Technological Pedagogical Content
Knowledge: Implementation of a
Didactic Proposal for Preservice
History Teachers

T-MOOC for Initial Teacher Training
in Digital Competences: Technology
and Educational Innovation

Future primary school teachers’
digital competence in teaching
science through the use of social
media

Digital competence and gender:
Teachers in training. a case study

ICT use by pre-service foreign
languages teachers according to
gender, age and motivation

Competencias Digitales en los
Estudiantes del Grado de Maestro de
Educaciéon Primaria. El caso de tres
Universidades Espafiolas.

Competencia digital docente para la
busqueda, seleccidn, evaluacién y
almacenamiento de la informacién.

Competencia digital en futuros
docentes de Ciencias Sociales en
Educaciéon Primaria: analisis desde el
modelo TPACK.

Imagen educativa de la tecnologia en
la COVID-19. La mirada del
alumnado de Magisterio con
mencién TIC.

Una propuesta para trabajar la
competencia digital docente a través
de Instagram y el Pensamiento
Visual: El estudio de la
sostenibilidad.

Percepcion de los estudiantes de
Maestro de Educacién Primaria
sobre su competencia digital,
urgencias formativas detectadas.

Eficacia de un programa de
formacién en competencias digitales
aplicado a estudiantes del grado de
magisterio en educacién primaria
basado en el modelo Affective
elearning+.

Efectos del programa affective e-
learning en el desarrollo de la
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Competencia Digital en estudiantes
del Grado en Educacion Primaria.

El blog en la formacién inicial de los

Heredia-Ponce, H., Romero-
. 2 futuros maestros del Grado de
25 Oliva, M. F., & Alvarez-Ramos, ., . . . WoS
E.. (2019) Educacién primaria. Un estudio de

caso.

Characteristics of the Included Studies

We analyzed the characteristics of 25 studies published between 2017 and 2024,
considering year, methodology, language, geographic representation, and findings on
CDD frameworks.

In terms of year of publication (Figure 2), studies from 2017 to 2024 were
analyzed. An upward trend can be observed since 2017 with a notable concentration in
the years 2019 (n=5) and 2020 (n=6), so the need arises to investigate whether there is
any common correlation in the articles of these years.

Figure 2
Studies by year of publication

0
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

As can be seen in Figure 3, most of the research studies employ a quantitative
methodology (n=13), followed by mixed methodologies (n=9) and qualitative studies
(n=3). This methodological diversity offers a broad and detailed perspective on the CDD.
However, qualitative studies are less frequent, as CDD tends to be measured from a
quantitative approach.
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Figure 3
No. of publications by methodology

2]
)
L2
2
=
0 2 4 6 8 10 12 14

No. of publications

According to the type of study, there was a predominance of descriptive studies
(Figure 4). However, case, experimental, longitudinal and exploratory studies are also
included, case, experimental, longitudinal and exploratory studies are also included. This
methodological diversity provides greater depth and a more global and diverse
perspective on the CDD.

Figure 4
Type of studies according to their methodological nature

Descriptivo-
Descriptivo- exploratorioy Descriptivo- Descriptivoy
exploratorio transversal experimental transversal
3 2 2 2

Descriptivoy
Exploratorio longitudinal
1 1

Descriptivo-no Experimental y

experimental e Longitudinal
inferencial... 1

Descriptivo-no Estudio de
Descriptivo experimental caso
7 3 2

With regard to the language of the studies (Figure 5), there is a greater number of
publications written in Spanish (n=14) compared to those published in English (n=11).
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This may be due to the fact that only studies conducted in Spain were analyzed, so this
criterion also influences the language of publication.

Figure 5
No. of publications by language

Espafiol
56%

M Idioma Inglés ™ Idioma Espafiol

In order to count the studies in relation to the location in which they have been
carried out, it should be taken into account that there are studies that collect their sample
in different provinces, so that the same article may be represented in more than one of
them. The data presented in the map in Figure 6 show that most of the scientific
contributions analyzed are centered in the southeastern part of the Iberian Peninsula.

Figure 6
No. of publications by language

N.2 de publicaciones
0 o »' 0

1 6

o

Con tecnologia de Bing
© GeoNames, TomTom

w
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Note. Articles 2, 3, 4 and 15 are not reflected in the map because the provinces or regions are not
specified. AA. in which these publications have been carried out.

Regarding the referencing of CDD frameworks, it is noteworthy that only 12 of the
25 studies analyzed mention any of these frameworks such as DigCompEdu or Spain's
MRCDD (Table 7).

Table 7
Total publications and those mentioning a CDD framework

No. of publications referencing a

Year No. of total publications CDD framework
2017 0 0
2018 1 0
2019 5 3
2020 6 4
2021 3 1
2022 4 1
2023 4 3
2024 2 0
Total 25 12

Figure 7 shows that in none of the years do the publications mentioning the
frameworks coincide with the total number of research studies reviewed. This finding is
significant, since it would be expected that most of the selected articles would make
reference to these frameworks to support their research and interpret the reality in this
field. However, this figure does not even reach half of the total number of publications
selected for the review.
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Figure 7
Comparison between total publications and those mentioning a CDD framework

2017 2018 2019 2020 2021 2022 2023 2024

= N.2 de publicaciones totales == N.2 publicaciones que referencian algtin marco de CDD

Evolution in the Volume of Academic Contributions

To analyze the evolution of publications over the period of time analyzed, a table
(Table 8) and a graph (Figure 7) are drawn up in which the documentary references
analyzed (the number associated with each article in Table 6 is used) are represented
according to the year of publication reviewed and some common parameters presented
by the articles.

Table 8
Comparison of common parameters in the reviewed articles

2018 2019 2020 2021 2022 2023 2024
CDD frames 8,17,18 7,15,22,24 5 13 3,10, 11
Health crisis COVID-19 5 4,12,13,20 3,10,11
Gender variable 16 6,7,15
Age variable 16 6,7
TPACK Model 19 12 1
Technology applied to 25 12
Science in the Teacher
Education Degree
Digital tools 25 14,21
Communication 22,24 21 2,3 9
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Figure 8
Representative graph with common parameters in reviewed articles

2024
2023
2022
2021
2020
2019
2018

[Ii'“
ilh

o

iManngdeCDD(D@Coﬁ%JﬁnganmngRCDD)
M Crisis sanitaria COVID-19

M Variable de género

M Variable de edad

M Modelo TPACK

M Propuestas aplicadas a la didactica de las ciencias en Magisterio

M Herramientas digitales

M Uso de TIC para la Comunicacién/CDD en habilidades digitales comunicativas

During 2019, 2020 and 2023, increases in mentions of European and/or national
frameworks were observed, which coincides with peaks in publications in 2019 and 2020
(Figure 2). However, only 12 of the 25 studies analyzed since 2017 explicitly mention
these frameworks (Figure 7), which could reflect an underestimation of their importance
or lack of consideration of national and international standards in this field of study.

Another issue that is also very present in the academic contributions analyzed has
been the health crisis produced by COVID-19; from 2021 onwards, studies appear that
take this conditioning factor into account and analyze its impact on the CDD and in the
educational field.

These two parameters may have an impact on the significant increase in the
number of published studies that address the integration of DC in teacher education and
its impact on teaching. Martinez-Pérez et al. (2022) used the DigCompEdu Check-In on
prospective teachers, revealing a moderate level of digital competencies during the
COVID-19 pandemic. Suarez et al. (2022) or Larraflaga et al. (2023) highlight the
importance of these frameworks for structuring and evaluating digital competency
training for teachers.

Mention of National and International CDD Reference Frameworks

Several studies have used the DigCompEdu and MRCDD frameworks to measure
digital competencies (DC). Chabert (2021) analyzes the use of ICT during the school year
where the COVID-19 pandemic took place, highlighting deficiencies in digital and English
proficiency in students due to the scarcity of technological resources and access by
students, in contrast to Lores-Gomez et al. (2019) and Ciriza-Mendivil et al. (2022), who
point to the lack of CDD training for teachers.

Grande-De-Prado et al. (2020), Fombona and Pascual (2020), Larrafiaga et al.
(2023), Torres-Hernandez and Gallego-Arrufat (2023), Rojo-Ramos et al. (2020) and
Lores-Gomez et al. (2019) mention in their theoretical foundation CDD frameworks such
as DigComp, DigCompEdu and/or MRCDD. Specifically, in Colomo-Magafia et al. (2023)
evaluates the CD of teachers through a questionnaire based on the DigComp dimensions,
finding areas for improvement such as the integration of ICT in teaching and continuous
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training. On the other hand, Rodriguez-Garcia et al. (2019) also exposes insufficient
teacher training in terms of the CD level linked to the competency areas stipulated by the
DigCompEdu Framework.

Predominant Research Objectives, Methodologies and Results

The findings concerning the COVID-19 pandemic have had a profound impact on
the research analyzed, in relation to the CDD and the implementation of ICT in the
classroom. Chabert (2021) and Manrique and Garcia-Martin (2022), who differ in
methodological approach (qualitative and quantitative, respectively), but not in line of
research, highlight opportunities and challenges, including the improvement of
technological infrastructure and CD training.

The implementation of models such as TPACK in educational practice is
investigated by Ciriza-Mendivil et al. (2022) and Colomer-Rubio et al. (2018), who point
to positive results, but also deficiencies in content knowledge (CK). Ciriza-Mendivil et al.
(2022) concludes that there is a need to balance the dimensions of TPACK. Sanchez-Rivas
et al. (2024) also analyzes this model, highlighting a deficit in the knowledge of TPACK
and strategies for computational thinking, although teachers have a better understanding
of Universal Design for Learning and active methodologies. Finally, the need for updating
teaching practices in educational robotics and programming, and for ongoing training in
digital competence is highlighted (Colomer-Rubio et al.,, 2018; Suarez-Guerrero et al,,
2022; Fombona & Pascual, 2020; Pascual et al., 2019).

The variables of age and gender have been studied. Regarding gender, it is
indicated that men perceive themselves with a higher self-perception in CDD with respect
to women in Colomo-Magafia et al. (2023), Diaz-Barahona et al. (2020). However, the
studies of Rojo-Ramos et al. (2020) or Guillén-Gamez (2019) show that there is no
significant difference. On the other hand, CDD was negatively influenced the older the age
of the participants (Guillén-Gamez et al., 2019; Manrique & Garcia-Martin, 2022).

Regarding the use of digital tools for communication and teaching the research
reviewed underlines the importance of their use not only for teaching itself, but also for
effective communication between the different agents of the educational community
(Torres-Hernandez & Gallego-Arrufat, 2023; Guillén-Gamez et al., 2023; Robles-Moral &
Fernandez-Diaz, 2021; Fernandez-Diaz et al., 2021; Colomo-Magafa et al., 2023). The use
of digital resources for communication between these agents is highlighted, indicating
that the differences in the use of these resources depend on the teaching specialty and
gender (Guillén-Gamez et al., 2023). Tools such as blogs, websites or social networks such
as Instagram or Pinterest, were analyzed obtaining positive results in aspects associated
with communication and teaching, although the quality of learning depends largely on the
teacher's ability to integrate them effectively in their classes (Robles-Moral & Fernandez-
Diaz, 2021; Heredia et al. 2019). In Ortega-Carrillo et al. (2020) and Pérez-Garcia and
Hernandez-Sanchez (2020) analyzed a specific training program specialized in
communicative-digital competencies, providing favorable results in the development of
the CD of the participants.
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Discussion and Conclusions

Discussion and Conclusions

Much of the research reviewed contributes to respond to the social and
educational demand of identifying the training needs of teachers in the use of TD applied
to the classroom reality.

In relation to the evolution in the volume of publications (associated with
responding to IP1), an increase is observed since 2017. This increase may be due to
several factors such as the implementation of the European DigCompEdu Framework and
the MRCDD as well as the pandemic caused by COVID-19. Specifically, this situation has
led to an acceleration in the improvement of digital competencies in teaching staff at all
educational stages. However, the development of DC in teachers is enhanced through an
adapted plan of permanent training aimed at teachers and not so much with this situation
that exposed many needs and demands for emergency reasons, as exposed by Portillo-
Berasaluce et al. (2022).

The frequency of mention of the European DigCompEdu Framework and/or
MRCDD in the publications analyzed (related to IP2) indicates a trend towards
standardization in the study of CDD. However, the omission of these frameworks in
slightly more than half of the articles reviewed may indicate different realities. Therefore,
an apparent relationship can be established in the creation and impact of frameworks
such as DigCompEdu and MRCDD, but not enough.

As for the predominant research objectives (and linking it to the response to PI3),
the studies analyzed seek to achieve certain purposes related to the CDD and other
parameters or variables, the most common being: the evaluation of this competence, the
impact of the COVID-19 pandemic and the integration of digital technologies in the
classroom applied to the aspect of communication between the different educational
agents.

Regarding the methodologies used (related to [P4), the studies reviewed employ a
variety of quantitative, qualitative and mixed approaches. However, the tendency towards
quantitative (and mainly descriptive) studies may limit the analysis of more qualitative
and contextual aspects of the CDD.

Finally, in terms of the main findings (associated with IP5), the studies reviewed
present varied results, although similar in certain key aspects, which provide a
comprehensive view of the current state of the art in this field.

Many articles highlight the need for continuous and specific training in CDD for
teachers (Guerrero-Elecalde et al. 2024; Suarez-Guerrero et al., 2022; Fombona & Pascual,
2020; Pascual et al, 2019), noting that, although the majority present a basic-
intermediate level in their self-perception of CDD, there are specific areas such as
information management, monitoring and knowledge of the digital footprint or safety in
the appropriate use of technologies related to mental health problems, which require
special attention, coinciding with the contributions of Cantén-Mayo et al. (2016).

The effective integration of educational technology has been a recurring theme to
be considered in research by authors from 2021 (Martinez-Pérez et al., 2022; Suarez-
Guerrero et al, 2022; Larrafiaga et al,, 2023). This situation prompted the need for
training in CDD, based on the contributions of Rodriguez-Jiménez et al. (2022), which
requires adaptation to emerging technological demands and the integration of:

different pedagogical models that are currently producing favorable results and

that rely, many of them, on ICT (e.g., the inverted classroom, gamification, just-in-

time teaching, peer instruction), and not limiting themselves only to the
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acquisition of technological equipment or the simple management of the same,

since this is not enough to achieve a true integration of ICT in teaching. (p. 16)

Finally, the gender and age variable is also taken into consideration in the studies
reviewed. In Colomo-Magaiia et al. (2023), Grande-de-prado et al. (2020) and Barahona
et al. (2020) established a relationship between male gender and a higher self-perception
in their level of CDD. However, this is not supported by the studies Manrique and Garcia-
Martin (2022), Rojo-Ramos et al. (2020) and Guillén-Gamez et al. (2019), who conclude
that there is no obvious relationship between self-perceived level of CDD and the gender
variable.

Ultimately, taking all these variables into account, it is concluded that the digital
transformation has not only redefined the way students and teachers interact with
technology, but has also expanded the concept of literacy beyond basic skills. In this
context, the concept of transmedia literacy arises, which according to Scolari (2018),
refers to the ability of individuals to interact, interpret and create content across multiple
platforms and media. This approach recognizes that young people not only passively
consume information, but actively participate in the production and creation of digital
content. These practices that students perform in an "informal” way are considered a
learning opportunity that should be enhanced and incorporated within classrooms
(Scolari et al,, 2018). This perspective is particularly relevant in the context of the CDD,
as teachers in Spain must be prepared not only to use digital tools, but also to guide
students in the development of critical and creative skills necessary for navigating
complex media environments. As the results of this systematic review show, there is still
a gap in CDD training, particularly with regard to the integration of transmedia literacy
school intervention programs and the teaching of competencies related to production and
active participation in digital platforms. This underscores the need to update teacher
training programs to incorporate these emerging competencies, ensuring that teachers
can foster in their students a critical and creative use of technologies in the classroom.

Limitations

This study has several limitations: the sample of studies analyzed (n=25) is small,
which limits the generalizability of the findings. Data extraction and evaluation by a single
person can introduce biases, affecting reliability (Mortico, 2022).

Another limitation of the study is that the systematic review was carried out in
only two databases: WoS and Scopus. These databases are widely recognized for their
prestige and the quality of the articles indexed, which guarantees the inclusion of studies
of high impact and scientific relevance. However, it is important to recognize that the
exclusion of other databases may limit the diversity and scope of the studies considered,
especially those whose publications are mainly in Spanish (as is the case of Dialnet), as
they could offer relevant perspectives on the CDD in the Spanish territory.

In addition, the exclusive focus on Spain limits the international applicability of the
results.

Future lines of research

The limitations identified open up opportunities for future research in CDD.
Broadening the sample of studies, extending the time range and including research not
indexed in major databases, would capture a greater diversity of approaches. It is crucial
to deepen the application of European and state frameworks in CDD and compare
international studies to enrich global understanding. In addition, investigating variables
such as age, gender and professional experience could improve personalized and effective
teacher training programs.

137
(2024) MLSCJ, 2(2), 119-141



Bonilla del Rio

References

Aparici, R., & Osuna, S. (2010). Educomunicacion y cultura digital. In F. T. Afafios (Ed.).
Educomunicacién: mds alla del, 2.0 (pp. 307-320). Gedisa Editorial.

Buitrago-Alonso, A. Garcia-Matilla, A, & Gutiérrez-Martin, A. (2017). Perspectiva
historica y claves actuales de la diversidad terminolégica aplicada a la educacién
mediatica. EDMETIC, 6(2), 81-104. https://doi.org/10.21071/edmetic.v6i2.7002

Cassany, D., & Ayala, G. (2008). Nativos e inmigrantes digitales en la escuela. Participacion
educativa: revista del Consejo Escolar del Estado, 9(4). 57-75.
http://hdlLhandle.net/10230/21226

Chabert, A. (2021). Account of a Foretold Death: Analysing the Response to the Pandemic
in Spanish Schools. jJournal of Language and Education, 7(4), 42-52.
https://doi.org/10.17323/jle.2021.11677

Ciriza-Mendivil C. D., Lacambra, A. M., & Hernandez-de-la-Cruz J. M. (2022). Technological
Pedagogical Content Knowledge: Implementation of a Didactic Proposal for
Preservice History Teachers. Frontiers in Education, 7.
https://doi.org/10.3389/feduc.2022.852801

Colas-Bravo, M. P., Conde-Jiménez, ., & Reyes-de-Cézar, S. (2019). El desarrollo de la
competencia digital docente desde un enfoque sociocultural. Comunicar, 27, 1-14.
https://doi.org/10.3916/C61-2019-02

Colomer-Rubio, J. C., Saiz-Serrano, ]., & Bel-Martinez, ]. C. (2018). Competencia digital en
futuros docentes de Ciencias Sociales en Educacion Primaria: analisis desde el
modelo TPACK. Educatio Siglo XXI, 36(1), 107-128.
https://doi.org/10.6018/j/324191

Colomo-Magania, E., Gabarda-Méndez, V., Civico-Ariza, A., & Cuevas-Monzonis, N. (2023).
Analisis de la competencia digital de futuros profesionales de la educaciéon en
tiempos de pandemia. Educ. Pesqui, 49, 1-19. https://doi.org/10.1590/S1678-
4634202349267866€esp

Diaz-Barahona, J., Molina-Garcia, J., & Monfort-Pafiego, M. (2020). El conocimiento y la
intencionalidad didactica en el uso de TIC del profesorado de educacion fisica. Retos,
38, 497-504. https://doi.org/10.47197 /retos.v38i38.74370

Fernandez-Diaz, M., Robles-Moral, F. ]., & Ayuso-Fernandez, G. E. (2021). Una propuesta
para trabajar la competencia digital docente a través de Instagram y el Pensamiento
Visual: el estudio de la sostenibilidad. RELATEC: Revista Latinoamericana de
Tecnologia Educativa, 20(1), 87-102. https://doi.org/10.17398/1695-288X.20.1.87

Ferrari, A. (2013). DIGCOMP: A Framework for Developing and Understanding Digital
Competence in Europe. Publications Office of the European Union.
http://digcomp.org.pl/wp-content/uploads/2016/07 /DIGCOMP-1.0-2013.pdf

Fombona, J., & Pascual, M. A. (2020). Percepcion de los estudiantes de Maestro de
Educacion Primaria sobre su competencia digital, urgencias formativas detectadas.
Educatio Siglo XXI, 38(3), 105-128. https://doi.org/10.6018/educatio.425691

Gallardo-Echenique, E. E., Marqués-Molias, L., & Jan-Willem Strijbos, M. B. (2016).
Hablemos de aprendices digitales en la era digital. Revista Mexicana De Bachillerato
a Distancia, 8(15), 148-182.
https://doi.org/10.22201/cuaed.20074751e.2016.15.57385

Garcia-Matilla, A. (2010). Publicitar la educomunicacion en la universidad del siglo XXI. En
F. T. Afafos (Ed.). Educomunicacion: mds alld del, 2.0 (pp. 307-320). Gedisa
Editorial.

138

(2024) MLSCJ, 2(2), 119-141


https://doi.org/10.21071/edmetic.v6i2.7002
http://hdl.handle.net/10230/21226
https://doi.org/10.17323/jle.2021.11677
https://doi.org/10.3389/feduc.2022.852801
https://doi.org/10.3916/C61-2019-02
https://doi.org/10.6018/j/324191
https://doi.org/10.1590/S1678-4634202349267866esp
https://doi.org/10.1590/S1678-4634202349267866esp
https://doi.org/10.47197/retos.v38i38.74370
https://doi.org/10.17398/1695-288X.20.1.87
http://digcomp.org.pl/wp-content/uploads/2016/07/DIGCOMP-1.0-2013.pdf
https://doi.org/10.6018/educatio.425691
https://doi.org/10.22201/cuaed.20074751e.2016.15.57385

Competencia digital docente en Educacion Primaria: Una revision sistemdtica de la literatura

Garcia-Ruiz, R., Buenestado-Fernandez, M., & Ramirez-Montoya, M.S. (2023). Evaluacién
de la Competencia Digital Docente: instrumentos, resultados y propuestas. Revision
sistematica de la  literatura. = Educacion  XX1, 26(1), 273-301.
https://doi.org/10.5944/educxx1.33520

Garcia-Ruiz, R. Ramirez-Garcia, A., & Rodriguez-Rosell, M. (2014). Media literacy
education for a new prosumer citizenship. Comunicar, 43, 15-23.
https://doi.org/10.3916/C43-2014-01

Gisbert, M., Gonzalez, ]., & Esteve, F. (2016). Competencia digital y competencia digital
docente: una panoramica sobre el estado de la cuestion. RIITE. Revista
Interuniversitaria de Investigacion en Tecnologia Educativa, 0, 74-83.
https://doi.org/10.6018/riite2016/257631

Granado, M. (2019). Educacién y exclusion digital: los falsos nativos digitales. Revista
de Estudios socioeducativos, 7, 27-41.
http://dx.doi.org/10.25267/Rev estud socioeducativos.2019.i7.02

Grande-de-Prado, M., Cafion, R., Garcia-Martin, S., & Canton, 1. (2020). Digital Competence
and Gender: Teachers in Training. A Case Study. Future Internet, 12(11).
https://doi.org/10.3390/fi12110204

Guerrero-Elecalde, R., Contreras-Garcia, J., Bonilla-Martos, A.L., & Serrano-Arnaez, B.
(2024). Digital and Social-Civic Skills in Future Primary Education Teachers: A Study
from the Didactics of Social Sciences for the Improvement of Teacher Training in
Competences. Educ. Sci., 14(2), 211. https://doi.org/10.3390/educsci14020211

Guillén-Gamez, F. D., Colomo-Magaiia, E., Ruiz-Palmero, J., & Tomczyk, L. (2023). The
digital competence of the rural teacher of primary education in the mentoring
process: a study by teaching speciality and gender. Journal of Research in Innovative
Teaching & Learning. https://doi.org/10.1108/JRIT-05-2023-0050

Guillén-Gamez, F. D., Lugones, A., Mayorga-Fernandez, M. ]., & Wang, S. (2019). ICT use by
pre-service foreign languages teachers according to gender, age and motivation.
Cogent Education, 6(1). https://doi.org/10.1080/2331186X.2019.1574693

Haz-Gomez, F. E. H., Lopez-Martinez, G., & Manzanera-Roman, S. (2024). La exclusién
digital como una forma de exclusion social: una revision critica del concepto de
brecha digital. Studia Humanitatis Journal, 4(1), 6.
https://doi.org/10.33732/shj.v4i1.112

Heredia-Ponce, H., Romero-Oliva, M. F., & Alvarez-Ramos, E. (2019). El blog en la
formacién inicial de los futuros maestros del Grado de Educacion primaria. Un
estudio de caso. El Guiniguada. Revista de investigaciones y experiencias en Ciencias
de la Educacion, 28, 93-109.
https://ojsspdc.ulpgc.es/ojs/index.php/ElGuiniguada/article/view/1021

Kennedy, G., Judd, T., Dalgarno, B., & Waycott, J. (2010). Beyond natives and immigrants:
exploring types of net generation students./ournal of computer assisted
learning, 26(5), 332-343. https://doi.org/10.1111/j.1365-2729.2010.00371.x

Krumsvik, R. ]J. (2008). Situated learning and teachers’ digital competence. Education and
Information Technologies, 13(13), 279-290. https://doi.org/10.1007/s10639-008-
9069-5

Larraflaga, N., Jiménez, E., & Garmendia, M. (2023). Oportunidades y necesidades
percibidas entre los docentes de Educacion Primaria para el uso educativo de las
TIC. Educar, 59(2), 301-314. https://doi.org/10.5565/rev/educar.1618

Lazaro, J. L., Usart, M., & Gisbert, M. (2019). La evaluacion de la competencia digital
docente: construccién de un instrumento para medir los conocimientos de futuros
docentes. Journal of New Approaches in Educational Research, 8(1), 75-81.
https://doi.org/10.7821 /naer.2019.1.370

139

(2024) MLSCJ, 2(2), 119-141


https://doi.org/10.5944/educxx1.33520
https://doi.org/10.3916/C43-2014-01
https://doi.org/10.6018/riite2016/257631
http://dx.doi.org/10.25267/Rev_estud_socioeducativos.2019.i7.02
https://doi.org/10.3390/fi12110204
https://doi.org/10.3390/educsci14020211
https://www.emerald.com/insight/search?q=%C5%81ukasz%20Tomczyk
https://doi.org/10.1108/JRIT-05-2023-0050
https://doi.org/10.1080/2331186X.2019.1574693
https://doi.org/10.33732/shj.v4i1.112
https://ojsspdc.ulpgc.es/ojs/index.php/ElGuiniguada/article/view/1021
https://doi.org/10.1111/j.1365-2729.2010.00371.x
https://doi.org/10.1007/s10639-008-9069-5
https://doi.org/10.1007/s10639-008-9069-5
https://doi.org/10.5565/rev/educar.1618
https://doi.org/10.7821/naer.2019.1.370

Bonilla del Rio

Lores-Gomez, B., Sanchez-Thevenet, P., & Garcia-Bellido, M. R. (2019). La formacién de la
competencia digital en los docentes. Profesorado, Revista De Curriculum Y Formacion
Del Profesorado, 23(4), 234-260.
https://doi.org/10.30827 /profesorado.v23i4.11720

Manrique, ]., & Garcia-Martin, J. (2022). La competencia digital del profesorado de
Educaciéon Primaria durante la pandemia (COVID-19). Profesorado, Revista De
Curriculum Y Formacion Del Profesorado, 26(2), 125-140.
https://doi.org/10.30827 /profesorado.v26i2.21568

Martinez-Pérez, S. Cabero-Almenara, ], Barroso-Osuna, ], & Palacios-Rodriguez, A.
(2022). T-MOOC for Initial Teacher Training in Digital Competences Technology and
Educational Innovation. Frontiers in Education, 7.
https://doi.org/10.3389 /feduc.2022.846998

McKenzie, ]. (2007). Digital nativism, digital delusions, and digital deprivation. From now
on: the educational technology journal, 17(2).
http://www.fno.org/nov07/nativism.html

Ministerio de Educaciéon y Formacion Profesional (2022, de 02 de marzo). Real Decreto
157/2022, de 1 de marzo, por el que se establecen la ordenacién y las ensefianzas
minimas de la Educaciéon Primaria. Boletin Oficial del Estado n.2 52.
https://www.boe.es/eli/es/rd/2022/03/01/157 /con

Moher, D., Liberati, A., Tetzlaff, ]., & Altman, D.G. (2009). Preferred reporting items for
systematic reviews and meta-analyses: The PRISMA statement. PLoS medicine, 6(7),
e1000097. https://doi.org/10.1371 /journal.pmed.1000097

Mora-Cantallops, M., Inamorato-dos-Santos, A., Villalonga-Gémez, C., Lacalle-Remigio, ].R.,
Camarillo-Casado, J., Sota-Eguzabal, ].M., Velasco, ].R., & Ruiz-Martinez, P.M. (2022).
Competencias digitales del profesorado universitario en Espaiia: un estudio basado en
los marcos europeos DigCompEdu y OpenEdu, Publications Office of the European
Union. https://data.europa.eu/doi/10.2760/448078

Motrico, E. (2022). Revision bibliografica: una aproximacion a la revision sistematica. In
C. Rodriguez-Dominguez y S. Dominguez-Salas (Eds.) Guia para la elaboracién de
trabajos de fin de grado y trabajos de fin de mdster en psicologia y ciencias afines (pp.
49-56). Dykinson y Trabajos Fin de Master en Psicologia y Ciencias Afines (pp. 10-
33). Dykinson. https://bit.ly/3VLFOjP

Ortega-Carrillo, ]. A., Rendon-Lépez, L. M., Fuentes-Esparrell, ]. A, & Ortega-Maldonado, A.
(2020). Eficacia de un programa de formacion en competencias digitales aplicado a
estudiantes del grado de magisterio en educacién primaria basado en el modelo
Affective elearning+. Educatio Siglo XXI, 38, 81-104.
https://doi.org/10.6018/educatio.432421

Page, M. ]., McKenzie, ]. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C. D, ... &
Alonso-Fernandez, S. (2021). Declaracién PRISMA 2020: una guia actualizada para
la publicacion de revisiones sistematicas. Revista espanola de cardiologia, 74(9),
790-799. https://doi.org/10.1016/j.recesp.2021.06.016

Pascual, M. A,, Ortega-Carrillo, ]. A., Pérez-Ferra, M., & Fombona, ]. (2019). Competencias
Digitales en los Estudiantes del Grado de Maestro de Educacion Primaria. El caso de
tres Universidades Espafiolas. Formaciéon universitaria, 12(6), 141-150.
https://dx.doi.org/10.4067/S0718-50062019000600141

Pérez-Garcia, A, & Hernandez-Sanchez, A. M. (2020). Efectos del programa affective e-
learning en el desarrollo de la Competencia Digital en estudiantes del Grado en
Educacion Primaria. Educatio Siglo XXI, 38, 129-150.
https://doi.org/10.6018/educatio.416431

140

(2024) MLSCJ, 2(2), 119-141


https://doi.org/10.30827/profesorado.v23i4.11720
https://doi.org/10.30827/profesorado.v26i2.21568
https://doi.org/10.3389/feduc.2022.846998
http://www.fno.org/nov07/nativism.html
https://www.boe.es/eli/es/rd/2022/03/01/157/con
https://doi.org/10.1371/journal.pmed.1000097
https://data.europa.eu/doi/10.2760/448078
https://bit.ly/3VLF0jP
https://doi.org/10.6018/educatio.432421
https://doi.org/10.1016/j.recesp.2021.06.016
https://dx.doi.org/10.4067/S0718-50062019000600141
https://doi.org/10.6018/educatio.416431

Competencia digital docente en Educacion Primaria: Una revision sistemdtica de la literatura

Portillo-Berasaluce, ]., Romero, A., & Tejada, E. (2022). Competencia Digital Docente en el
Pais Vasco durante la pandemia del COVID-19. Revista Latinoamericana de
Tecnologia Educativa- RELATEC, 21(1), 57-73. https://doi.org/10.17398/1695-
288X.21.1.57

Prensky, M. (2001). Nativos digitales, inmigrantes digitales. On the horizon, 9(5), 1-7.
https://www.murciaeduca.es/cpanitaarnao/aula/archivos/repositorio/0/85 /nati
vos-digitales-partel1.pdf

Robles-Moral F. |., & Fernandez-Diaz M. (2021). Future Primary School Teachers’ Digital
Competence in Teaching Science through the Use of Social Media. Sustainability,
13(5). https://doi.org/10.3390/su13052816

Rodriguez-Garcia, A. M., Fuentes-Cabrera, A., & Moreno-Guerrero, A. J. (2019).
Competencia digital docente para la busqueda, seleccion, evaluacién y
almacenamiento de la informacion. Revista Interuniversitaria De Formacion Del
Profesorado, 94(33), 235-250
https://recyt.fecyt.es/index.php /RIFOP /article /view/73200/68659

Rodriguez-Jiménez, F. J., Pérez-Ochoa, M. E., & Ulloa-Guerra, 0. (2022). Competencias
digitales docentes y retos durante la pandemia COVID-19. Revista Internacional de
Investigacion en Educacidn, 15, 1-23. https://doi.org/10.11144 /]Javeriana.m15.cddr

Rojo-Ramaos, |., Carlos-Vivas, ]., Manzano-Redondo, F., Fernandez-Sanchez, M. R, Rodilla-
Rojo, J., Garcia-Gordillo, M. A,, & Adsuar, J. C. (2020). Study of the digital teaching
competence of physical education teachers in primary schools in one region of
Spain. International Journal of Environmental Research and Public Health, 17(23),
8822. https://doi.org/10.3390/ijerph17238822

Scolari, C. A., Winocur, R, Pereira, S., & Barreneche, C. (2018). Alfabetismo transmedia.
Una introduccion. Comunicacién y sociedad, (33), 7-13.
https://www.scielo.org.mx/pdf/comso/n33/0188-252X-comso-33-7.pdf

Scolari, C. A. (Ed.). (2018). Adolescentes, medios de comunicacion y culturas
colaborativas. Aprovechando las competencias transmedia de los jovenes en el aula.
1-24. https://perio.unlp.edu.ar/catedras/hdelconocimiento/wp-
content/uploads/sites/42/2020/06/Scolari Teens es-1-26.pdf

Sanchez-Rivas, E., Ruiz-Roso, C., Ruiz-Palmero, J. (2024). Teacher Digital Competence
Analysis in Block Programming Applied to Educational Robotics. Sustainability,
16(1), 275. https://doi.org/10.3390/su16010275

Suarez-Guerrero, C., Lloret-Catala, C. & Lizandra, ]J. (2022). Imagen educativa de la
tecnologia en la COVID-19. La mirada del alumnado de Magisterio con mencién TIC.
Teknokultura. Revista de Cultura Digital y Movimientos Sociales, 19(2), 177-188.
http://dx.doi.org/10.5209/TEKN.77951

Torres-Hernandez, N. & Gallego-Arrufat, M.-]. (2023). Pre-service teachers’ perceptions of
data protection in primary education. Contemporary Educational Technology, 15(1),
ep399. https://doi.org/10.30935/cedtech /12658

Valverde-Crespo, D., Pro-Bueno, A. D. & Gonzalez-Sanchez, J. (2018). La competencia
informacional-digital en la ensefianza y aprendizaje de las ciencias en la educacién
secundaria obligatoria actual: una revisién tedrica. Revista Eureka sobre Ensefianza
y Divulgacién de las Ciencias, 15(2). 1-15.
https://doi.org/10.25267 /Rev Eureka ensen divulg cienc.2018.v15.i2.2105

141

(2024) MLSCJ, 2(2), 119-141


https://doi.org/10.17398/1695-288X.21.1.57
https://doi.org/10.17398/1695-288X.21.1.57
https://www.murciaeduca.es/cpanitaarnao/aula/archivos/repositorio/0/85/nativos-digitales-parte11.pdf
https://www.murciaeduca.es/cpanitaarnao/aula/archivos/repositorio/0/85/nativos-digitales-parte11.pdf
https://doi.org/10.3390/su13052816
https://recyt.fecyt.es/index.php/RIFOP/article/view/73200/68659
https://doi.org/10.11144/Javeriana.m15.cddr
https://doi.org/10.3390/ijerph17238822
https://www.scielo.org.mx/pdf/comso/n33/0188-252X-comso-33-7.pdf
https://perio.unlp.edu.ar/catedras/hdelconocimiento/wp-content/uploads/sites/42/2020/06/Scolari_Teens_es-1-26.pdf
https://perio.unlp.edu.ar/catedras/hdelconocimiento/wp-content/uploads/sites/42/2020/06/Scolari_Teens_es-1-26.pdf
https://doi.org/10.3390/su16010275
http://dx.doi.org/10.5209/TEKN.77951
https://doi.org/10.30935/cedtech/12658
https://doi.org/10.25267/Rev_Eureka_ensen_divulg_cienc.2018.v15.i2.2105

