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Abstract: The COVID-19 pandemic changed the way education was conducted, not only at the time
when the face-to-face model was replaced by virtuality but also in the period of return to normality
because the digital skills of teachers are not the same as before. Digital competency frameworks
allow for assessment and comparisons between individuals and over time, so they can be used to
understand the transformation that may have occurred in teachers’ digital competencies following
the pandemic. This systematic literature review analyzes the competency frameworks that have been
used in Ibero-America up to the year 2022, with the purpose of defining a concept foundation as an
input on which to build a tool to assess digital competencies. The review was done following the
pathway proposed by the PRISMA methodology between 2018 and 2022. Results show that there is
no consensus or unification of the frameworks, and that there are five purposes in the research being
conducted on digital competencies with publications concentrated on two of them. Interest on digital
competence frameworks increased substantially in 2020.

Keywords: digital competence; digital literacy; systematic review; COVID-19

1. Introduction

In 2020, COVID-19 was declared a global pandemic, which changed the practices of
teachers at all levels of education. This prompted an abrupt transition to virtual class-
rooms [1] and revealed the shortcomings and challenges for teachers. Digital competency
frameworks are a useful tool for analyzing such gaps and challenges because they assess
competency development and provide common benchmarks for comparison. Although
between 2021 and 2022 teachers have been returning to their activities in face-to-face mode,
the development of digital competencies that accelerated due to COVID-19, is a fact.

Digital competencies in teaching are understood as the professional competences
that educators need to take advantage of via digital technologies in their practice [2,3]
it is necessary for optimal performance both among teachers and students [4] Despite
being the focus of so much attention, this concept is, however, not necessarily new; it
has evolved over the last 20 years, shifting from considering competence [2] from a more
instrumental point of view towards the concept of competence as a more holistic approach:
first, literacy was used as a major concept; after this, it changed to digital competence; and
nowadays it is usually referred to as digital competencies in the plural, due to its complexity.
Digital competences in teaching are a concept that is becoming increasingly essential as a
requirement for teachers at all levels of schooling, regardless of the area of performance,
the type of school, or the role played in the educational and pedagogical context. This
is because all trends point to the use of digital technologies (in relation to, among other
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possible activities, searching for information, computer security, dissemination purposes,
and creating or curating materials) that enable information to be processed, stored, and
disseminated [5].

Given the existence of different digital competence frameworks, and following the
recommendations provided in several of the studies selected, this literature review pre-
tends to describe the most important frameworks to deepen their definitions identifying
commonalities and differences between them, their fields, and their forms of application.
The aims are to provide a reference point for the construction and adaptation of new frame-
works, organizational policies, and infrastructure development [6], to understand how
these frameworks are used in particular contexts, and to understand how these frameworks
are used to promote the process of reflection and the use of digital competencies in order to
further depth of the notion of competence in relation professional development [7]. The
present paper focuses on the Ibero-American context; it is therefore relevant to inquire how
much progress has been made in this region.

In the contemporary educational context, especially after the beginning of the
COVID-19 pandemic, there is a need to analyze thoroughly this phenomenon of the in-
creasingly rapid emergence of digital technologies, which has led to the transformation
of traditional educative and the emergence of new ways of relating and interacting in the
pedagogical scenario. This has led to the development of an important field of research that
is increasingly gaining attention [8] currently referred to as “digital competence”, which is
related both to the information society [2] and to the capacity to appropriate technologies to
aid teaching, including the capacity to search for information [9] and the transfer of skills,
while also considering age [10] and gender [11].

According to [12], the development of inclusive knowledge societies is based on four
pillars: freedom of expression and freedom of information; universal access to information
and knowledge; quality learning for all; and respect for linguistic and cultural diversity. It
also refers to quality lifelong learning, which requires access to information and knowledge
and full participation in society, which can transform economies and societies. Digital
competencies grow in relation to the extent to which this digitality permeates different
aspects, including education. Teachers assume new functions, and new professional
pedagogies and methods are adopted [13] that enable barriers to be overcome and that
expand the coverage and availability of educational services [12], among other benefits.
This competence is uniquely complex and is considered to be more complex than any other
type of competence [14], precisely because of its comprehensiveness and transversality
in different dimensions, encompassing the search for, selection of, and classification of
information [15] all of which lead to much more complex processes. This competence
is recognized as one of the eight key competences for lifelong learning, according to the
European Union [16]. According to [2] it is required to translate and reconfigure ICT in
different contexts—we can no longer speak of just one type of digital competence, but of
several interconnected digital competencies. Post-COVID-19, improving Digital Literacy is
an urgent and alarming role for policymakers and education administrators to mitigate the
potential mental health and social capital crisis [17].

Given its importance, such competence has been the subject of various studies en-
compassing the technological and pedagogical dimensions [18]. There are approaches
regarding its conceptualization as the set of knowledge, skills and attitudes necessary
today to be functional in a digital environment, in addition to the ability to transfer this
ability to students [19]. However, authors, such as [20] have argued that, although there
is a need for digital teacher profiling, there is no agreement on the concept itself. In this
context, to improve understanding and facilitate implementation, various organizations
have developed several ways of understanding this phenomenon that allow for the creation
of training plans and organizational forms that enable the development of this competence
among teachers, referred to as reference frameworks for digital teacher competence.

Digital competence of teachers is a key aspect for education in the current socio digital
context [21], so it is essential for teachers to have these kinds of competences [22]. According
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to [23] referring to the fundamental competences declared by UNESCO, digital competence
is fundamental, and [24] refer to it as the most important competence for the 21st century.
It involves the critical and confident use of information society technologies [25]. Ref. [26]
referred to digital competence as a prerequisite for full and active incorporation into today’s
information economies, as digital knowledge and competencies have gained importance in
the development of society and the expectations placed on schools have increased [2]. In
this context, ref. [27] recognize the need to deepen the understanding of the development
of teachers’ digital competencies. The COVID-19 pandemic revealed that there are four
teacher kinds: (a) the enthusiast, (b) the skeptic, (c) the pessimist, and (d) the affirmative [1].

Some authors have highlighted that is necessary to move away from the definition of
“digital competence” as being related solely to technical knowledge and skills [2,13] The
term must also encompass concrete situations [2] as well as considering different types of
digital competence in teaching. Thus, digital competence must be related to different contexts
that go beyond the training scenario and transcend the everyday scenario [4,13,28]. Ref. [13]
drew attention to the evolution of this term and its passage through various conceptions
over (at least) the last 20 years. Therefore, given the diversity of interpretations of the
concept of digital competence, different competence frameworks have been developed [29]
that delimit this competence and describe it in terms of levels of development with different
levels of complexity [30] and different aspects, including the use of resources, production,
and security, among others [13] in such a way that teachers can recognize their performance
in an environment greatly enriched by the diversity of resources and computer media
that lead to an innovative praxis [10]. Ref. [10] identified that teachers mainly develop
competences only regarding communication and collaboration, leaving aside other areas
included in the frameworks that may be equally important.

This paper attempts to answer the following questions:

What are the purposes of competence frameworks?
What are the most relevant differences and convergences between digital
competence frameworks?

The above questions are intended to contribute to establish a concept base as input to
build tools to assess the digital competencies that teachers were able to develop within the
framework of COVID-19, as example.

2. Methodology

This study followed a systematic literature review methodology, understood as an
observational and retrospective research design that synthesizes the results of multiple
primary research studies [31]. In response to the questions formulated, following the
protocol for publishing reviews and meta-analyses, according to [32], a systematic review
is “the review of a clearly formulated question, which uses systematic and explicit methods
to identify, select and critically appraise relevant research and to collect and analyze data
extraction from the studies that are included in the review”. In principle, such reviews
follow the subjective criteria of the researcher; however, to make the process more rigorous,
the Cochrane Corporation designed a protocol for conducting these reviews, initially
oriented to the area of health (specifically clinical studies); however, it is now common for
this type of review to be carried out in other fields of knowledge, such as the education,
given that its contribution is of great value in understanding the current state of the artin a
particular subject by comparing and analyzing in detail research outputs that are related to
each other in a way that is structured and provides added value [33]. The rigorousness of
this type of review is ensured by adhering to the PRISMA _Preferred Reporting Items for
Systematic Reviews and Meta-Analyses_ statement, which is a protocol with 27 criteria in a
checklist (covering aspects from the title to the conclusions) that facilitates standardization
in how the analysis is conducted and how the results are presented [32].
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2.1. Literature Search Strategy

A search was carried out in the Scopus and Web of Science (WoS) databases because
both databases are the most recognized in research with high standards in its editorial
process, initially leading to the identification of 2140 documents using the query shown
in Table 1.

Table 1. Scopus and WoS search algorithms.

Scopus

WoS

Query

# Docs Query # Docs

(TITLE-ABS-KEY(“digital comp*”) OR
TITLE-ABS-KEY(“digital skill*”) OR
TITLE-ABS-KEY(“digital literacy”) AND

TITLE-ABS-KEY(“teacher*”) OR
TITLE-ABS-KEY(“professor*”)) AND
(LIMIT-TO (SUBJAREA,”SOCI”) OR

LIMIT-TO (SUBJAREA,”ARTS”)) AND
(LIMIT-TO (PUBYEAR,2022) OR LIMIT-TO

(PUBYEAR,2021) OR LIMIT-TO

(PUBYEAR,2020) OR LIMIT-TO

(PUBYEAR,2019) OR LIMIT-TO

(PUBYEAR,2018)) AND (LIMIT-TO
(LANGUAGE,”English”) OR LIMIT-TO

“digital comp*” (All Fields) or “Digital Skill*”
(All Fields) or “Digital literacy” (All Fields) and
“teacher*” (Author) or “professor*” (Author)
and 2022 or 2021 or 2020 or 2019 or 2018
1091 (Publication Years) and Article (Document 1050
Types) and English or Spanish or Portuguese
(Languages) and Social Sciences Citation Index
(SSCI) (Web of Science Index) and Article
(Document Types)

(LANGUAGE,”Spanish”) OR LIMIT-TO
(LANGUAGE, "Portuguese”)) AND
(LIMIT-TO (DOCTYPE,”ar”))

Grand total 2141

* We use comp* because the platform searches for any word starting with comp.

2.2. Inclusion and Exclusion Criteria

The aim was for the studies to include the application of at least one digital competence
framework for teachers and that they should be in the context of education, thus seeking to
identify the areas where digital competence frameworks for teachers are most relevant.

Frameworks encompass several categories based on different conceptions through
which the development of teachers’ digital competencies is conceived and which a sense of
pedagogical, social and professional development is evidenced [30,34]; however, there is
no consensus on the concept of digital competencies [2] and, consequently, there are varied
frameworks [3,30,35], which in turn makes them represent different uses and applications.
Thus, this has been a topic that has gained special relevance in research [36], and there
has been a significant increase in published studies. This trend (at the time of writing
this review) is represented in Figure 1, extracted from the Scopus database, and using the
following search criteria for the period 2001-2022: TITLE-ABS-KEY (“digital comp*”) OR
TITLE-ABS-KEY (“digital skill*”) OR TITLE-ABS-KEY (“Digital literacy”) a difference in
growth during the pandemic time is evident.

Taking into account the information in Figure 1, the search was limited from 2018,
being the year in which the beginning of the trend is evidenced and until 2022, being
the last two years where more than half of the articles found are located, which meet the
inclusion/exclusion criteria, with this information and the criteria already described, the
search was performed in Scopus and the Web of Science, finding a total of 2141 articles that
meet the inclusion/exclusion criteria described in Table 2. Since the search was carried out
in two different databases, the repeated articles were eliminated and then the screening
continued for the final selection using the title and abstract. The research was grouped in
pairs and the results were contrasted when they did not match between themselves the
files selected. Finally, we proceeded to read the full text to determine the n = 86 all of which
is summarized in Figure 2. Finally, with reading in full text, 9 papers were deleted from the
results because the studies were conducted outside of Latin America: two in Poland, one in
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England, two in Turkey, one in Germany and one in China, and the last two were reviews
of literature; that information was not in the title or abstract.

Documents by year

400
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Documents
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0 L
1963 1968 1973 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023

Year
Figure 1. Articles found in the Scopus database (as of November 2022).

Table 2. Inclusion and exclusion criteria for the review.

Inclusion Exclusion
1. Empirical articles, theoretical papers
2. Published from January 2018 to 2022

3. Papers published in Spanish, English and

Port 1 1. Repeated
ortuguese language 2. Notavailable in full text
4, Studies in Social Sciences and Arts and . . . .
e 3. Studies other than in the field of education
Humanities fields
5. Application of digital competency frameworks

for teachers
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Figure 2. Flowchart for document selection.
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3. Results

Using the 77 articles selected (see Figure 2 for details of the document selection), a
quantitative description of the observable data was made, such as the distribution by
country in Table 3, the number of researchers per article, and the year of publication, which
are described in Tables 46, respectively. The location of the study is relevant for the
purposes of the study, as the review aims to highlight the gap between the contexts of Spain
and Latin America. The identification of the date of publication reveals the research trend
based on the number of studies, while the number of authors per publication indicates
to some extent how research in this area is organized. Although competence frameworks
have applicability in different contexts, only isolated studies have identified countries other
than Spain and Portugal.

Table 3. Geographical distribution of the articles included.

Country Studies
Brazil 3
Chile 4

Colombia 2

Costa Rica 1

Ecuador 1
Spain 58

Mexico 2
Peru 6

Portugal 2

Other countries * 1
Grand total 90

* Where studies are carried out in more than one country, all countries are counted; in case the country is outside
of Latin America (Australia and New Zealand), it is listed in the category “other countries”.

Table 4. Number of authors per publication.

Ntll)mber Of. Au.t hors Total Number of Studies Percentage
er Publication

1 2 3%

2 17 22%

3 33 42%

4 23 29%

5 2 3%

7 1 1%

Grand total 77 100%

Table 5. Distribution by year of the selected articles.

Year Studies Included Percentage
2018 8 10%
2019 15 19%
2020 18 23%
2021 20 26%
2022 16 17%
Grand total 77 100%

As is evident from Table 4, 42% of the studies are written by a team of three researchers,
followed by four researchers (29%), two (22%), and one (3%). Table 5 shows that the year
of the COVID-19 pandemic was when the most articles were published about teachers’
digital skills.

Subsequently, the purposes of the related studies were identified, revealing a great
diversity, which were classified into five ad hoc categories: design and validation of a
new instrument; concept of digital competence; classroom experiences; assessment of
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digital competence; and validation, updating, comparison, or adaptation of competence

frameworks. Further details of these criteria are provided in Table 7, including each type of

study classification and the associated references.

Table 6. General characteristics of digital competence frameworks.

Framework References Country/Region Items No. of Dimensions Last Updated

DigCompEdu-CheckIn [37] European Union 22 6 2018
DIGIGLO [19] Spain 29 8 2020
INTEF (MCCDDD) [38] Spain 21 5 2017

ICT Teaching .
Competence Standards [14] Chile > 2011
ICT ComPetences for Teachers [39] Colombia 54 5 2013

Professional Development

TPACK [40] United States 7 3 2015
COMDID-C [41] Spain 44 4 2019
ICT Competence Framework [12] Global 18 6 2019

for Teachers

Table 7. Ranking of the purposes of the 77 studies analyzed.

Identified Purposes No. of Studies References

Design and validation of a new instrument: Studies related to the
validation, adaptation, translation, or updating of a digital 9 [35,36,41-47]
competencies framework for teachers.

Concept of digital competence: Broadening the understanding of the

concept of digital competence,

encompassing reflections arising from 8 [20,30,48-53]

the application of digital competence frameworks for teachers.

Validation, updating, comparison, or adaptation of competence
frameworks. Studies related to the testing or validity of frameworks or 13 [7,19,54—64]
evaluation instruments that make use of them.

Classroom experiences: Construction of classroom experiences and
analysis of the implementation of competency frameworks. Analysis 12 [65-76]
includes, for example, flipped learning

Assessment of teachers’ digital competence: Assessing teachers’ digital
competence in a specific context.

35 [24,36,43,63,77-107]

In the same vein, the type of study approach was identified in the methodology
(Table 8), with quantitative studies being the most common, which is not surprising given
that the main use for competence frameworks is the development of digital competence
assessment processes and the characterization of populations through statistical data. In
the Table 6 are the eight-framework identified; this described—a few dimensions or areas
that analyze the digital competences and the number of items that in total evaluate, each
area/dimension have some items.

Table 8. Type of study.

Type of Study No. of Studies Percentage
Qualitative 7 9%
Quantitative 60 78%
Mixed 6 8%
Theoretical 4 5%

Grand Total 77 100%
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Subsequently, a more detailed reading, first of the summaries and then of the method-
ological aspects, identified 8 the frameworks used in the 77 studies (Table 6). The original
source was consulted to identify the most relevant features that account for the differences
in structure and organization. In the year the COVID-19 pandemic was declared, only one
of the competence frameworks was updated.

4. Discussion

The main aim of this review has been to describe the existing digital competence frame-
works, establishing comparisons between the conceptions and dimensions they address,
looking for the points of theoretical and methodological convergence, and also seeking to
identify how the studies that make use of one or several competence frameworks have been
carried out, thus establishing the strongest lines of research and presenting suggestions for
the undertaking of new research to further refine and broaden the conceptions of digital
competence, in the post-pandemic period.

4.1. Dimensions Analysis

Due to the important differences in the frameworks and the diversity of aspects
in which they differ, the comparative analysis is presented by contrasting them with
DigCompEdu, because it is the most widely used and the most comprehensive.

It is worth mentioning that in some frameworks the concept of dimensions is used,
in others of areas and in others of competencies, so this is how it will be used in the
following analysis.

The dimensions used by the frameworks vary; however, some of these frameworks
have been inspired by previous ones. For example, the DigCompEdu is considered the
European Framework for Digital Competences, recognized by the European Union, which
means that some of the dimensions are shared with the Spanish frameworks, such as
DIGIGLO [19] and the Common Digital Teaching Competence Framework [38]. In these
three frameworks, the competencies of digital content creation, security, and problem
solving are identified.

The Colombian framework is unique as it presents a dimension related to research,
although some of the aspects related to it, such as creativity and innovation with digital
technologies, are presented as a descriptor of digital competence in other frameworks.
Similarly, the competence related to management exists as an independent dimension in
the UNESCO ICT Competency Framework for Teachers, as well as in the Chilean and
Colombian frameworks; in the other frameworks it is not present, although aspects related
to other dimensions are mentioned.

The only dimension common to all the frameworks Is the pedagogical dimension,
referring in each case to the teacher’s ability to make use of digital technologies in a way
that supports students’ learning processes.

4.2. DigCompEdu, DIGIGLO, Intef (MCCDDD)

These frameworks have much in common because DIGIGLO and INTEG are based
on DigCompEdu.

The difference between DIGIGLO and DigComEdu is that the former incorporates
two more areas of analysis: Digital environment and Extrinsic digital engagement. The
other six areas remain identical: Professional engagement, Digital resources, Teaching and
learning, Assessment, Empowering learners and Facilitating learners’ digital competence.
The form of evaluation of the competencies is the same as that proposed by DigComEdu.

The INTEF framework concentrates “n on’y one of the six areas of dIgCompEdu,
which is the development of students’ Digital Competence. The competencies it assesses in
that area are also almost identical (see Table 9).
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Table 9. Competencies assessed by the frameworks.

DigCompEdu INTEF
Information and media literacy Information and information literacy
Communication Communication and collaboration
Content creation Creation of digital content
Responsible use Security
Troubleshooting Troubleshooting

The INTEF framework uses the DigCompEdu levels Al, A2, Bl, B2, C1 and C2,
but associates five possible sub-levels to each, which makes it much more specific in
the assessment.

4.3. DigCompEdu and COMDID

COMDID proposes an evaluation in four dimensions that [41] assessed and found to
articulate with the six dimensions of DigCompEdu (see Table 10).

Table 10. Articulation of COMDID with DigCompEdu.

COMDID Dimensions DigCompEdu Areas

A3. Digital pedagogy

A4. Evaluation and feedback

Ab5. Students” empowerment

Ab. Facilitate students’ digital competence

D1. Didactic, curricular, and methodological aspects

D2. Planning, organization and management of digital

. A2. Digital
technological resources and spaces 1gital resources

Al. Professional commitment
D3. Relational aspects, ethics, and security Ab. Students” Empowerment
Ab6. Facilitate students’ digital competence

D4. Personal and professional aspects Al. Professional commitment

4.4. DigCompEdu and ICT Competences for Teachers’ Professional Development—Chile

The Chilean digital teacher competencies framework proposes five dimensions and
in DigCompEdu, as mentioned above, six areas. The main differences are in the social,
ethical, and legal dimension that is explicit in COMDID, but in DigCompEdu it is not so
relevant. On the other hand, the areas related to students” willingness to transform that are
in DigCompEdu but have no equivalent in COMDID. Table 11 shows the comparison of
the dimensions with the areas.

Table 11. Comparison of Chile and DigCompEdu framework.

Chile Framework Dimensions

DigCompEdu Areas

Pedagogical dimension

Technical dimension
Management dimension

Teaching and learning area

Evaluation and feedback area

Digital content area

Does not articulate with any dimension

Social, ethical and legal dimension Copyright issues in the digital content area
Dimension of professional development and responsibility Area of professional commitment

There is no dimension that articulates with the areas

Student empowerment area
Area of development of students’ digital competence

4.5. DigCompEdu and MEN

There are convergences and divergences between the two frameworks. The most
notorious are: (1) the MEN’s framework values the competency of research, generation
and dissemination of knowledge and the DigCompEdu does not, and (2) the DigCompEdu
strives to value the competencies of the teacher based on the results achieved by the student,
while the MEN'’s framework focuses on what the teacher does.
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Table 12 presents an analysis of divergences and convergences. The former are pre-
sented in one column for each of the competency frameworks and the latter in a single
column for the two frameworks.

Table 12. Divergences and convergences between DigCompEdu and the MEN framework.

DigCompEdu MEN

The digital content area of DigCompEdu is very close to the technological competence of the MEN framework. Both are oriented to the
identification, use, modification, integration, creation, and exchange of digital content for teaching; in addition, they consider the proper use of
copyrights.

The communicative competence of the MEN refers to the ability to express oneself, establish contact and relate in virtual and audiovisual spaces
(MEN, 2013). The above is very close to two sub-levels of assessment of the DigCompEdu areas, specifically: Learning orientation and support
(within the Teaching and Learning area) and Organizational communication (within the professional engagement area).

The pedagogical competence of the MEN framework coincides in topics, such as the design of virtual environments and didactic strategies,
autonomous learning, assessment, and collaboration, with areas 3, 4, 5 and 6 of the DigCompEdu framework.

There are two possible evaluation results, but not of the students, but
You have 18 possible outcomes for student assessment related to the implementation of the ICT strategies and the benefit they
bring to the institution’s needs.

It has a specific area for the assessment of the development of students’

digital competences, with a total of 30 possible evaluation results. Does not value the development of digital skills by the student.

It has a specific area for the assessment of student empowerment, with a

total of 18 possible evaluation results. Does not value empowerment on the part of the student.

The research competency of the MEN framework is related to some of the competencies of the professional engagement area of DigCompEdu.
Specifically with respect to the reflective attitude, participation in digital communities and the use of self-designed resources.

It includes a specific competency for research in which the development

It does not value the production of knowledge from research. and dissemination of knowledge with 9 possible outcomes is assessed.

4.6. DigCompEdu and DiKoLAN

This framework does not coincide with those used in the selected studies; however, it is
a proposal for the year 2022, so it was considered of interest to include it in the comparison
because it is new and knowledge-related. In the DiKoLAN framework, seven competencies
are evaluated, five dimensions are proposed and in the DigCompEdu six areas. The
main differences are two: the simulation and modeling competency does not appear in
DigCompEdu and the areas related to student transformation are not in DiKoLAN. Table 13
shows the comparison of the competencies with the areas.

Table 13. Comparison of DiKoLAN and DigCompEdu.

DiKoLAN Competencies DigCompEdu Areas
Documentation Not covered in DigCompEdu areas
Presentation Selection and creation skills in the digital content area

Two competencies from the area of professional engagement
Communication/collaboration (organizational communication and professional collaboration) and one
competency from the area of teaching and learning (collaborative learning).

Digital content area selection competency

Information, research, and evaluation .
Evaluation and feedback area

Data acquisition Digital content area selection competence

Selection competency in digital content

Dat. i . . .
ata processing Learning analytics competency in assessment and feedback.

Simulation and modeling There is no area in the DigCompEdu framework.

Area of student empowerment

No competencies related to the DigCompEdu areas. Area of development of students’ digital competence

In general, all digital competency frameworks for teachers have points in common.
There are more coincidences than divergences in all cases. However, there are some
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elements that are only seen in one of the frameworks, so it would be necessary to reflect on
whether they should be maintained or not:

Extrinsic digital engagement;

Management dimension;

Research and knowledge production;

Simulation and modeling;

Student empowerment area;

Area of development of students’ digital competence.

The last two have to do with the assessment of student transformation and only appear
in DigCompEdu, which evidences a disinterest in the result and a greater emphasis on the
teacher’s action.

In this analysis, the dimensions that make up the competence frameworks have been
integrated. We have analyzed the architectures [18,68] the perceptions of the concept of
digital competence in teaching [20,43] comparing some of the elements that make them
up, such as age and gender [10] the diversity of dissimilar interpretations shown to exist
between frameworks is striking.

On one hand, it can be established that, despite the different efforts to integrate the
concepts of digital competence, there is no consensus or unification of the frameworks,
despite the fact that some frameworks are based on previous ones [8]. The definitions of
digital competence are diverse, which shows the enormous complexity involved; although
there are common elements, such as a pedagogical dimension and the production of content,
there are other dimensions that some frameworks contemplate and others do not, such as,
for example, the appropriation of institutional resources [19]. The challenge of establishing
a common framework for assessing the development of teachers” digital competencies is
more urgent in post-pandemic times because the period of remote work could promote or
degrade them.

Clearly, the dissemination and use of teacher digital competence frameworks is
widespread in Spain. In contrast, although there are competence frameworks in Latin
America, few studies have been carried out using them, and none of the studies in this
review made use of Latin American competence frameworks (Chile and Colombia), despite
having a solid foundation. This confirms the observation made by [8] about the low use of
the competency frameworks developed in Latin America.

5. Conclusions

This study has used a comparative analysis of these frameworks, which has made it
possible to define similarities and differences in terms of dimensions, and to delve into
the origin of some of them. Therefore, this article contributes to offering a global vision
of the subject of teachers’” digital competencies before and after COVID-19, which allows
for establishing a baseline for new developments that take advantage of the strengths and
weaknesses of the competency frameworks known so far considering what it derived from
it. In addition, this study was able to identify the different purposes of research on this topic,
which makes it clear that most of the research is oriented to the use of frameworks, while a
much smaller amount of research is oriented to the design and validation of instruments.

Although there are studies on teachers’ digital competencies, none have managed to
demonstrate that there are significant differences; however, they do demonstrate prefer-
ences for the type of devices used to access them [95]. It is important therefore to carry out
further studies comparing, for example, the differences that may exist by area in relation to
teacher training and performance [42,73,97], as well as the level of schooling in which they
are applied [50].

The studies reviewed in this paper are mainly quantitative because they are mostly
oriented towards the assessment of teachers’ digital competencies and the characterization
of populations; however, qualitative analysis would allow for other types of analysis that
would strengthen the research on digital competence frameworks and the concept itself.
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It is suggested that scholars undertake studies that demonstrate the relationship
between teachers’ and students” digital competencies; notably, only one such study was
found in this review [102].

In 2020, more studies about teacher digital competency frameworks were published,
evidence that the COVID-19 pandemic spurred interest in the topic (Figure 1). In the
same year, papers were published on the five purposes defined in Table 9. However,
most of them were oriented to describe classroom experiences and assessment of teachers’
digital competence.

It can be stated from this review “hat,’In the Ibero-American context, the development
of research related to teachers’ digital competencies is still insufficient. Given the conditions
and training needs of teachers in the post-pandemic period, this is an area of research that
should be deepened, in addition to seeking the adaptation or development of contextu-
alized instruments that allow clear routes to be traced for the development of teachers’
digital competencies.

In all cases, the competence frameworks have related aims among which are the recog-
nition of digital competence and its potential scope for teachers, the assessment of compe-
tence from a multidimensional viewpoint, the organization of training and competence-
strengthening plans, the establishment of academic programs, and the design of learning
experiences. However, although the purposes are similar, they conceive of different di-
mensions of competence, levels of depth, and categories for assessment; there are even
important differences between the same descriptors for apparently similar categories. Co-
herence and consistency in these definitions can be observed in the European frameworks
as they are derived from the those that are most important (UNESCO and DigCompEdu);
however, those that are not similarly derived respond to different logics, and there is less
consensus with respect to the other definitions.

Author Contributions: Conceptualization, C.A.V.R,, S.T. and A.EM.-G.; methodology, C.A.V.R.
and A.EM.-G.; validation, S.T. and E.L.-M., formal analysis, C.A.V.R.,, AFEM.-G,, S.T. and E.L.-M.;
investigation, C.A.V.R. and A.FM.-G.; resources, C.A.V.R.; data curation, C.A.VR,, A EM.-G,, S.T. and
E.L.-M.; writing—original draft preparation, C.A.V.R. and A.EM.-G; writing—review and editing,
C.AVR, AEM.-G,, S.T. and E.L.-M,; visualization, C.A.V.R,; supervision, S.T. and E.L.-M. All authors
have read and agreed to the published version of the manuscript.

Funding: This research was funded by Corporaciéon Universitaria Minuto de Dios, Bogotd, Colombia
grant number C121-200-015 and the APC was funded by U$2500.

Informed Consent Statement: Not applicable.

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

References

1. Willermark, S.M.].; Gellerstedt, M. Digitalization, Distance education, Virtual classroom, High school, Digital competence,
COVID-19, Ideal-type analysis. J. Educ. Comput. Res. 2022, 60, 1351-1372. [CrossRef]

2. Engen, B.K. Understanding social and cultural aspects of teachers’ digital competencies. Comunicar 2019, 27, 9-19. [CrossRef]

3.  Padilla-Hernandez, A.L.; Gamiz-Sanchez, V.M.; Romero-Lépez, M.A. Niveles de desarrollo de la Competencia Digital Docente:
Una mirada a marcos recientes del ambito internacional. Innoeduca. Int. J. Technol. Educ. Innov. 2019, 5, 140-150. [CrossRef]

4. Reyes Pérez, ].].; Cardenas Zea, M.P,; Diaz Ocampo, E. Las Competencias Digitales: Una necesidad del docente Ecuato-riano del siglo
XXI (Digital Competences: A Need for the Ecuadorian Teacher of The XXI Century); EBSCO Industries, Inc.: Birmingham, AB, USA,
2018; pp. 1-17. (In Spanish)

5. Villarreal-Villa, S.; Garcia-Guliany, J.; Herndndez-Palma, H.; Steffens-Sanabria, E. Competencias Docentes y Transformaciones en
la Educacion en la Era Digital. Form. Univ. 2019, 12, 3-14. [CrossRef]

6.  Pettersson, F. On the issues of digital competence in educational contexts—A review of literature. Educ. Inf. Technol. 2017, 23,
1005-1021. [CrossRef]

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

8.  Perdomo, B.; Gonzalez-Martinez, O.A.; Barrutia Barreto, I. Competencias digitales en docentes universitarios: Una revi-sién
sistematica de la literatura. Edmetic 2020, 9, 92-115. [CrossRef]

9. Redecker, C.; Punie, Y. Digital Competence of Educators; Joint Research Centre-JRC: Luxembourg, 2017; p. 95.


http://doi.org/10.1177/07356331211069424
http://doi.org/10.3916/C61-2019-01
http://doi.org/10.24310/innoeduca.2019.v5i2.5600
http://doi.org/10.4067/S0718-50062019000600003
http://doi.org/10.1007/s10639-017-9649-3
http://doi.org/10.1111/ejed.12345
http://doi.org/10.21071/edmetic.v9i2.12796

Int. |. Environ. Res. Public Health 2022, 19, 16828 13 of 16

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

Lépez-Belmonte, J.; Moreno-Guerrero, A.J.; Pozo-Sanchez, S.; Lopez-Nufiez, ].A. Efecto de la competencia digital docente en el
uso del blended learning en formacién profesional. Investig. Bibl. 2020, 34, 187-205. [CrossRef]

Garcia, D.A ; Villarreal Ferndndez, ].E.; Cuéllar Rojas, O.A.; Echeverri Gutiérrez, C.; Andrés Henao Villa, C.F.; Botero Grisales,
M.A. Competencia digital en docentes universitarios: Evaluacion de relacién entre actitud, formacién y alfabetiza-cioén en el uso
de TIC en entornos educativos—ProQuest Central—ProQuest. Rev. Ibérica Sist. E Tecnol. Inf. 2020, 29, 538-553.

UNESCO. Marco de Competencias de los Docentes en Materia de TIC; UNESCO: London, UK, 2019.

Falloon, G. From digital literacy to digital competence: The teacher digital competency (TDC) framework. Educ. Technol. Res. Dev.
2020, 68, 2449-2472. [CrossRef]

Elliot, J.; Gorichon, S.; Irigoin, M.; Maurizi, M.R. Competencias y Estandares TIC para la Profesion Docente. Available online:
https:/ /issuu.com/Iredlich/docs/competencias_y_est_ndares_tic_para_la_profesi_n_do (accessed on 20 October 2022).
Rodriguez, C.A.V. Gestion de la Informacion I; Fundacion Universitaria del Area Andina: Bogota, Colombia, 2018. [CrossRef]
Ala-Mutka, K. Mapping Digital Competence: Towards a Conceptual Understanding; Publications Office of the European Union:
Luxembourg, 2011. [CrossRef]

Gunathilaka, C.; Wickramasinghe, R.S.; Jais, M. COVID-19 and the Adaptive Role of Educators: The Impact of Digital Literacy
and Psychological Well-Being on Education—A PLS-SEM Approach. Int. J. Educ. Reform 2022, 31, 397-421. [CrossRef]
Cabero-Almenara, J.; Palacios-Rodriguez, A. Metareflexion Sobre la Competencia Digital Docente: Analisis de Marcos Competen-
ciales. Rev. Panordmica 2020, 32, 32-48.

Alarcon, R; Jiménez, E.D.P,; de Vicente-Yagiie, M.I. Development and validation of the DIGIGLO, a tool for assessing the digital
competence of educators. Br. J. Educ. Technol. 2020, 51, 2407-2421. [CrossRef]

Fernandez, ].T.; Pérez, K.V.P. Nuevos escenarios y competencias digitales docentes: Hacia la profesionalizaciéon docente con TIC.
(Re) Defin. Prof. Docente Desde Divers. Miradas Monogrdfico 2018, 22, 25-51. [CrossRef]

Marimon-Marti, M.; Romeu, T.; Ojando, E.S.; Gonzélez, V.E. Competencia Digital Docente: Autopercepcion en estudiantes de
educacion. Pixel-Bit Rev. Medios Educ. 2022, 65, 275-303. [CrossRef]

Ghomi, M.; Redecker, C. Digital Competence of Educators (DigCompEdu): Development and Evaluation of a Self-assessment
Instrument for Teachers’ Digital Competence. In Proceedings of the 11th International Conference on Computer Supported
Education, CSEDU 2019, Crete, Greece, 2-4 May 2019; pp. 541-548. [CrossRef]

Cabero-Almenara, J.; Gutiérrez-Castillo, J.J.; Palacios-Rodriguez, A.; Barroso-Osuna, J. Comparative European DigCompEdu
Framework (JRC) and Common Framework for Teaching Digital Competence (INTEF) through expert judgment. Texto Livre Ling.
Tecnol. 2020, 14, €25740. [CrossRef]

Corréa, I.A,; Nunes, S.G.D.C.; Dias-Trindade, S. A digital proficiency level analysis of high school teachers from state public
schools in Palmas-TO. Rev. Obs. 2020, 6, alOen. [CrossRef]

European Council. Recommendation of the European Parliament and the Council on key competencies for lifelong learning. Off.
J. Eur. Union 2002, 30, 2006.

Reisoglu, I.; Cebi, A. How can the digital competences of pre-service teachers be developed? Examining a case study through the
lens of DigComp and DigCompEdu. Comput. Educ. 2020, 156, 103940. [CrossRef]

Padilla-Hernandez, A.L.; Sanchez, VM.G.; Lopez, M.A.R. Seleccion de categorias para el estudio de la evolucion de la competencia
digital docente del profesorado en Educacién Superior. RiiTE Rev. Interuniv. Investig. Tecnol. Educ. 2018. [CrossRef]

Miralles Martinez, P.; Gémez Carrasco, C.; Arias Gonzalez, V.; Fontal Merillas, O. Recursos digitales y metodologia didactica en
la formacién inicial de docentes de Historia. Comunicar 2019, 61, 45-56. [CrossRef]

Cabero-Almenara, J.; Barroso-Osuna, J.; Palacios-Rodriguez, A.; Llorente-Cejudo, C. Marcos de Competencias Digitales para
docentes universitarios: Su evaluacién a través del coeficiente competencia experta. Rev. Electron. Interuniv. Form. Profr. 2020, 23,
1-18. [CrossRef]

Padilla-Hernandez, A.L.; Gamiz-Sanchez, V.M.; Romero-Lépez, M. A. Evolucion de la competencia digital docente del profesorado
universitario: Incidentes criticos a partir de relatos de vida. Educar 2020, 56, 109-127. [CrossRef]

Beltran, O. Jordan and the Refugee Crisis: Missteps and Missed Opportunities; Asociaciones Colombianas de Gastroenterologia,
Endoscopia Digestiva, Coloproctologia y Hepatologia: Bogota, Colombia, 2005; Volume 1, pp. 60-69.

Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: The PRISMA statement. PLoS Med. 2009, 6, e€1000097. [CrossRef] [PubMed]

Van Wee, B.; Banister, D. How to Write a Literature Review Paper? Transp. Rev. 2015, 36, 278-288. [CrossRef]

Mezentceva, D.A.; Dzhavlakh, E.S.; Eliseeva, O.V.; Bagautdinova, A.S. On the Question of Pedagogical Digital Competence. Vys$
Obraz. Ross 2020, 29, 88-97. [CrossRef]

Barragan-Sanchez, R.; Corujo-Vélez, M.-C.; Palacios-Rodriguez, A.; Roméan-Gravén, P. Teaching Digital Competence and Eco-
Responsible Use of Technologies: Development and Validation of a Scale. Sustainability 2020, 12, 7721. [CrossRef]
Rodriguez-Garcia, A.-M.; Fuentes-Cabrera, A.; Moreno-Guerrero, A. Competencia digital docente para la busqueda, seleccion,
evaluacion y almacenamiento de la informacion. Rev. Interuniv. Form. Prof. 2019, 33, 235-249.

Redecker, C. European Framework for the Digital Competence of Educators: DigCompEdu; Publications Office of the European Union:
Seville, Spain, 2017. [CrossRef]

INTEE. Digital Docente. Available online: Chrome-extension:/ /efaidnbmnnnibpcajpcglclefindmkaj/https:/ /aprende.intef.es /sites/
default/files /2018-05/2017_1020_Marco-Com%C3%bAn-de-Competencia-Digital-Docente.pdf (accessed on 20 October 2022).


http://doi.org/10.22201/iibi.24488321xe.2020.83.58147
http://doi.org/10.1007/s11423-020-09767-4
https://issuu.com/lredlich/docs/competencias_y_est_ndares_tic_para_la_profesi_n_do
http://doi.org/10.33132/9789585462076
http://doi.org/10.13140/RG.2.2.18046.00322
http://doi.org/10.1177/10567879221113546
http://doi.org/10.1111/bjet.12919
http://doi.org/10.30827/profesorado.v22i1.9917
http://doi.org/10.12795/pixelbit.93208
http://doi.org/10.5220/0007679005410548
http://doi.org/10.35699/1983-3652.2021.25740
http://doi.org/10.20873/uft.2447-4266.2020v6n1a10en
http://doi.org/10.1016/j.compedu.2020.103940
http://doi.org/10.6018/riite/2018/327881
http://doi.org/10.3916/C61-2019-04
http://doi.org/10.6018/reifop.413601
http://doi.org/10.5565/rev/educar.1088
http://doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pubmed/19621072
http://doi.org/10.1080/01441647.2015.1065456
http://doi.org/10.31992/0869-3617-2020-29-11-88-97
http://doi.org/10.3390/su12187721
http://doi.org/10.2760/159770
Chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://aprende.intef.es/sites/default/files/2018-05/2017_1020_Marco-Com%C3%bAn-de-Competencia-Digital-Docente.pdf
Chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://aprende.intef.es/sites/default/files/2018-05/2017_1020_Marco-Com%C3%bAn-de-Competencia-Digital-Docente.pdf

Int. |. Environ. Res. Public Health 2022, 19, 16828 14 of 16

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Ministerio de Educacién Nacional de Colombia. Competencias TIC para el Desarrollo Profesional Docente. Available online:
Chrome-extension:/ /efaidnbmnnnibpcajpcglclefindmkaj/https:/ /www.mineducacion.gov.co/1759/articles-339097_archivo_
pdf_competencias_tic.pdf (accessed on 20 October 2022).

Koehler, M.].; Mishra, P.; Michigan, E.D.E.; Unidos, E. ;Qué son los Saberes Tecnoldgicos y Pedagégicos del Conte-nido (TPACK)?
Virtualidad Educ. Cienc. 2015, 6, 9-23.

Lazaro-Cantabrana, J.L.; Usart-Rodriguez, M.; Gisbert-Cervera, M. Assessing Teacher Digital Competence: The Construction of
an Instrument for Measuring the Knowledge of Pre-Service Teachers. ]. New Approaches Educ. Res. 2019, 8, 73-78. [CrossRef]
Colas-Bravo-Bravo, P.; Conde-Jiménez, J.; Reyes-De-Cozar, S. The development of the digital teaching competence from a
sociocultural approach. Comunicar 2019, 27, 21-32. [CrossRef]

Garita-Gonzalez, G.; Gutierrez-Duran, ].-E.; Godoy-Sandoval, V. Percepciéon docente sobre las competencias digitales y la
mediacion pedagoégica aplicadas en la elaboracion de materiales didacticos de la Cétedra de Administracion de la Universidad
Estatal a Distancia (UNED). Rev. Electron. Calid. Educ. Super. 2019, 10, 125-159. [CrossRef]

Guillén-Gamez, ED.; Mayorga-Fernandez, M.J. Design and validation of an instrument of self-perception regarding the lecturers’
use of ICT resources: To teach, evaluate and research. Educ. Inf. Technol. 2021, 26, 1627-1646. [CrossRef]

Marcano, B.; fﬁigo, V.; Ramirez, ].M.S. Validacion de rubrica para evaluacion de e-actividades disefiadas para el logro de
competencias digitales docentes. Apunt. Univ. 2020, 10, 115-129. [CrossRef]

Saavedra, L.E.P,; Cervera, M.G.; Rodriguez, M.U. Competencia digital docente, actitud y uso de tecnologias digitales por parte de
profesores universitarios. Pixel-Bit Rev. Medios Educ. 2022, 63, 91-130. [CrossRef]

Rodriguez, M.U.; Cantabrana, J.L.L.; Cervera, M.G. Validation of a tool for self-evaluating teacher digital competence. Educ. XX1
2020, 24, 353-373. [CrossRef]

de Aragjo, A.C.; de Carvalho, M.E.P,; Ovens, A.P.; Knijnik, J. Competéncias digitais, curriculo e formagao docente em Educagao
Fisica. Rev. Bras. Ciénc. Esporte 2021, 43, e002521. [CrossRef]

Pascual, M.A; Carrillo, ].A.O.; Pérez-Ferra, M.; Fombona, J. Competencias Digitales en los Estudiantes del Grado de Maestro de
Educacion Primaria. Caso Tres Univ. Espafiolas 2019, 12, 141-150. [CrossRef]

Llorente, P.A ; Iglesias, E.C. Desarrollo de la competencia digital en la formacién inicial del profesorado de Educacion Infantil.
Pixel-Bit Rev. Medios Educ. 2018, 52, 97-110. [CrossRef]

Gomez-Trigueros, I.M. Digital Teaching Competence and Space Competence with TPACK in Social Sciences. Int. J. Emerg. Technol.
Learn. (IJET) 2020, 15, 37-52. [CrossRef]

Gomez, B.L.; Thevenet, P.S.; Bellido, M.R.G. La formacién de la competencia digital en los docentes. Prof. Rev. Curric. Form. Prof.
2019, 23, 234-260. [CrossRef]

Espinosa, M.P.P; Porlan, I.G.; Sanchez, FM. Competencia digital: Una necesidad del profesorado universitario en el siglo XXI.
Rev. Educ. Distancia 2018. [CrossRef]

Almenara, J.C.; Gimeno, A.M. Las TIC y la formacién inicial de los docentes. Modelos y competencias digitales. Prof. Rev.
Curriculum Forma-Cidn Prof. 2019, 23, 247-268. [CrossRef]

Riquelme-Plaza, I.; Cabero-Almenara, J.; Marin-Diaz, V. Validacién del cuestionario de Competencia Digital Docente en profeso-
rado universitario chileno. Educare 2022, 26, 165-179. [CrossRef]

Parraga, L.M.; Cejudo, C.L.; Osuna, J.B. Validation of the DigCompEdu Check-in Questionnaire through Structural Equations: A
Study at a University in Peru. Educ. Sci. 2022, 12, 574. [CrossRef]

Cabero-Almenara, J.; Gutiérrez-Castillo, J.-J.; Palacios-Rodriguez, A.; Barroso-Osuna, J. Development of the Teacher Digital
Competence Validation of DigCompEdu Check-In Questionnaire in the University Context of Andalusia (Spain). Sustainability
2020, 12, 6094. [CrossRef]

Cabero-Almenara, J.; Palacios-Rodriguez, A. Marco Europeo de Competencia Digital Docente «DigCompEdu». Traduccion y
adaptacion del cuestionario «DigCompEdu Check-In». Edmetic 2020, 9, 213-234. [CrossRef]

Llorente-Cejudo, C.; Barragan-Sanchez, R.; Puig-Gutiérrez, M.; Romero-Tena, R. Social inclusion as a perspective for the validation
of the “DigCompEdu Check-In" questionnaire for teaching digital competence. Educ. Inf. Technol. 2022, 1-22. [CrossRef]
Cabero-Almenara, J.; Barroso-Osuna, J.; Llorente-Cejudo, C.; Palacios-Rodriguez, A. Validacién del Marco Europeo de Competen-
cia Digital Docente Mediante Ecuaciones Estructurales. RMIE 2022, 27, 185-208.

Iglesias-Rodriguez, A.; Hernandez-Martin, A.; Martin-Gonzalez, Y.; Herraez-Corredera, P. Design, Validation and Implementation
of a Questionnaire to Assess Teenagers’ Digital Competence in the Area of Communication in Digital Environments. Sustainability
2021, 13, 6733. [CrossRef]

Cabero-Almenara, J.; Guillén-Gamez, F.D.; Ruiz-Palmero, J.; Palacios-Rodriguez, A. Digital competence of higher educationrofe-
sorr according to DigCompEdu. Statistical research methods with ANOVA between fields of knowledge in different age ranges.
Educ. Inf. Technol. 2021, 26, 4691-4708. [CrossRef] [PubMed]

Cabero-Almenara, J.; Barroso-Osuna, J.; Gutiérrez-Castillo, J.-J.; Palacios-Rodriguez, A. The Teaching Digital Competence of
Health Sciences Teachers. A Study at Andalusian Universities (Spain). Int. ]. Environ. Res. Public Health 2021, 18, 2552. [CrossRef]
[PubMed]

Cabero-Almenara, J.; Barroso-Osuna, J.; Palacio-Rodriguez, A.; Llorente-Cejudo, C. Evaluaciéon de t-MOOC universitario sobre
competencias digitales docentes mediante juicio de expertos segtin el Marco DigCompEdu. Rev. Educ. A Distancia (RED) 2021, 21, 2.
[CrossRef]


Chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.mineducacion.gov.co/1759/articles-339097_archivo_pdf_competencias_tic.pdf
Chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.mineducacion.gov.co/1759/articles-339097_archivo_pdf_competencias_tic.pdf
http://doi.org/10.7821/naer.2019.1.370
http://doi.org/10.3916/C61-2019-02
http://doi.org/10.22458/caes.v10i1.2181
http://doi.org/10.1007/s10639-020-10321-1
http://doi.org/10.17162/au.v10i2.451
http://doi.org/10.12795/pixelbit.91652
http://doi.org/10.5944/educxx1.27080
http://doi.org/10.1590/rbce.43.e002521
http://doi.org/10.4067/s0718-50062019000600141
http://doi.org/10.12795/pixelbit.2018.i52.07
http://doi.org/10.3991/ijet.v15i19.14923
http://doi.org/10.30827/profesorado.v23i4.11720
http://doi.org/10.6018/red/56/7
http://doi.org/10.30827/profesorado.v23i3.9421
http://doi.org/10.15359/ree.26-1.9
http://doi.org/10.3390/educsci12080574
http://doi.org/10.3390/su12156094
http://doi.org/10.21071/edmetic.v9i1.12462
http://doi.org/10.1007/s10639-022-11273-4
http://doi.org/10.3390/su13126733
http://doi.org/10.1007/s10639-021-10476-5
http://www.ncbi.nlm.nih.gov/pubmed/33758572
http://doi.org/10.3390/ijerph18052552
http://www.ncbi.nlm.nih.gov/pubmed/33806483
http://doi.org/10.6018/red.476891

Int. |. Environ. Res. Public Health 2022, 19, 16828 15 of 16

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.
76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Ciriza-Mendivil, C.D.; Lacambra, A.M.; de la Cruz, ]. M.H. Technological Pedagogical Content Knowledge: Implementation of a
Didactic Proposal for Preservice History Teachers. Front. Educ. 2022, 7, 852801. [CrossRef]

Gordillo, A; Barra, E.; Garaizar, P; Lopez-Pernas, S. Use of a Simulated Social Network as an Educational Tool to Enhance
Teacher Digital Competence. IEEE Rev. Iberoam. Tecnol. Aprendiz. 2021, 16, 107-114. [CrossRef]

Trigueros, LM.G.; Vera, ].R.M. Nuevas didacticas geograficas: El modelo TPACK, los MOOCs y Google EarthTM en el aula.
Edmetic 2018, 7, 146-165. [CrossRef]

Cabero Almenara, J.; Romero Tena, R.; Palacios Rodriguez, A. Evaluacién de los Marcos de Competencias Digitales Docentes
mediante juicio de experto: Utilizacion del coeficiente de competencia experta. J. New Approaches Educ. Res. 2020, 9, 275-293.
[CrossRef]

Romero-Garcia, C.; Buzén-Garcia, O.; Cristobal, M.S.S.; Navarro-Asencio, E. Evaluaciéon de un programa para la mejora del
aprendizaje y la competencia digital en futuros docentes empleando metodologias activas. Estud. Sobre Educ. 2020, 39, 179-205.
[CrossRef]

Romero-Garcia, C.; Buzén-Garcia, O.; de Paz-Lugo, P. Improving Future Teachers’ Digital Competence Using Active Methodolo-
gies. Sustainability 2020, 12, 7798. [CrossRef]

Rosero, J.E.R,; Dominguez, FI1R.; Gonzalez-Pérez, A. Modelo de integracion de la competencia digital del docente universitario
para su desarrollo profesional en la ensefianza de la matematica—Universidad Tecnolégica Equinoccial de Ecuador. EDMETIC
2018, 7, 196-224. [CrossRef]

Ortega-Sanchez, D.; Gomez-Trigueros, .M. Didactics of Historical-Cultural Heritage QR Codes and the TPACK Model: An
Analytic Revision of Three Classroom Experiences in Spanish Higher Education Contexts. Educ. Sci. 2019, 9, 117. [CrossRef]
Jiménez-Hernandez, D.; Gonzalez-Calatayud, V.; Torres-Soto, A.; Mayoral, A.M.; Morales, J. Digital Competence of Future
Secondary School Teachers: Differences According to Gender, Age, and Branch of Knowledge. Sustainability 2020, 12, 9473.
[CrossRef]

Celaya, L.A.A.; Campion, R.S.; Eguizabal, ].M.S. ;Estamos técnicamente preparados para el flipped classroom? Un analisis de las
competencias digitales de los profesores en Espafia. Contextos Educativos. Rev. Educ. 2020, 22, 275-311. [CrossRef]

Trigueros, LM.G. New Learning of Geography with Technology: The TPACK Model. Eur. |. Geogr. 2018, 9, 11.

Fuentes, A.; Lopez, ].; Pozo, S. Analysis of the digital teaching competence: Key factor in the performance of active pedagogies
with augmented reality. REICE 2019, 17, 27-42. [CrossRef]

Soto, RM.H.; Avalos, M.G.; Albornoz, ].LE; Aguilar, S.J.T. Competencias digitales de los profesores universitarios durante la
pandemia por covid-19 en el Peru. Rev. Electron. Interuniv. Form. Prof. 2022, 25, 49-60. [CrossRef]

Sanchez-Caballé, A.; Esteve-Mon, EM. Digital teaching competence of university teachers: A comparative study at two European
universities. Australas. |. Educ. Technol. 2022, 38, 50-61. [CrossRef]

Barzabal, M.L.T.; Gimeno, A.M.; Martinez, A.].; Rodriguez, ].M.H. La percepcién del profesorado de la Universidad Pablo de
Olavide sobre su Competencia Digital Docente. Pixel-Bit Rev. Medios Educ. 2022, 63, 35-64. [CrossRef]

Rodriguez, R.L.P; Avila, C.M.A. Competencias digitales en estudiantes y docentes universitarios del area de la educacién fisica y
el deporte (Digital competences in university students and teachers in the area of Physical Education and Sports). Retos 2021, 43,
1065-1072. [CrossRef]

Nufiez-Canal, M.; Obesso, M.d.L.M.d.; Pérez-Rivero, C.A. New challenges in higher education: A study of the digital competence
of educators in Covid times. Technol. Forecast. Soc. Chang. 2022, 174, 121270. [CrossRef]

Fernandez-Sanchez, M.R.; Quiroz, J.S. Evaluacién de la competencia digital de futuros docentes desde una perspectiva de género.
Ried 2022, 25, 327-346. [CrossRef]

Dias-Trindade, S.; Albuquerque, C. University Teachers’ Digital Competence: A Case Study from Portugal. Soc. Sci. 2022, 11, 481.
[CrossRef]

Martin, 5.C.; Gonzalez, M.C.; Penialvo, E].G. Digital competence of early childhood education teachers: Attitude, knowledge and
use of ICT. Eur. J. Teach. Educ. 2019, 43, 210-223. [CrossRef]

Alburqueque, C.M.A; Vicente, ].Y. Factores personales en la percepcién hacia las tecnologias de informacién y comunicacién que
influyen en la competencia digital en docentes de posgrado. Rev. Electrén. Interuniv. Form. Prof. 2022, 25, 105-116. [CrossRef]
Cabezas-Gonzalez, M.; Casillas-Martin, S.; Garcia-Pefialvo, F. The Digital Competence of Pre-Service Educators: The Influence of
Personal Variables. Sustainability 2021, 13, 2318. [CrossRef]

Domingo, M.; Bosco, A.; Carrasco, S.; Sanchez, ].-A. Fomentando la competencia digital docente en la universidad: Percepcion de
estudiantes y docentes. Rev. Investig. Educ. 2020, 38, 167-182. [CrossRef]

Lucas, M.; Dorotea, N.; Piedade, J. Developing Teachers’ Digital Competence: Results From a Pilot in Portugal. IEEE Rev. Iberoam.
Tecnol. Aprendiz. 2021, 16, 84-92. [CrossRef]

Cateriano-Chévez, T.].; Rodriguez-Rios, M.L.; Patifio-Abrego, E.L.; Araujo-Castillo, R.L.; Villalba-Condori, K.O. Compe-tencias
digitales, metodologia y evaluacion en formadores de docentes. Campus Virtuales 2021, 10, 153-162.

Napal, M.; Pefialva, A.; Mendidéroz, A.M. Development of Digital Competence in Secondary Education Teachers’ Training. Educ.
Sci. 2018, 8, 104. [CrossRef]

Gallego-Arrufat, M.-].; Torres-Hernandez, N.; Pessoa, T. Competence of future teachers in the digital security area. Communicate
2019, 61, 57-67. [CrossRef]


http://doi.org/10.3389/feduc.2022.852801
http://doi.org/10.1109/RITA.2021.3052686
http://doi.org/10.21071/edmetic.v7i2.9547
http://doi.org/10.7821/naer.2020.7.578
http://doi.org/10.15581/004.39.179-205
http://doi.org/10.3390/su12187798
http://doi.org/10.21071/edmetic.v7i1.6910
http://doi.org/10.3390/educsci9020117
http://doi.org/10.3390/su12229473
http://doi.org/10.18172/con.4218
http://doi.org/10.15366/reice2019.17.2.002
http://doi.org/10.6018/reifop.500481
http://doi.org/10.14742/ajet.7408
http://doi.org/10.12795/pixelbit.91943
http://doi.org/10.47197/retos.v43i0.86401
http://doi.org/10.1016/j.techfore.2021.121270
http://doi.org/10.5944/ried.25.2.32128
http://doi.org/10.3390/socsci11100481
http://doi.org/10.1080/02619768.2019.1681393
http://doi.org/10.6018/reifop.506921
http://doi.org/10.3390/su13042318
http://doi.org/10.6018/rie.340551
http://doi.org/10.1109/RITA.2021.3052654
http://doi.org/10.3390/educsci8030104
http://doi.org/10.3916/C61-2019-05

Int. |. Environ. Res. Public Health 2022, 19, 16828 16 of 16

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Rodriguez-Hoyos, C.; Gutiérrez, A.F; Artime, LH. Competencias digitales del profesorado para innovar en la docencia universi-
taria. Analizando el uso de los dispositivos méviles. Pixel-Bit Rev. Medios Educ. 2021, 61, 71-97. [CrossRef]

Otero, L.C.; Cerqueiras, E.M.B.; Fernandez, R.M.; Antelo, B.G. Competencia Digital Docente del profesorado de FP de Galicia.
Pixel-Bit Rev. Medios Educ. 2021, 61, 165-196. [CrossRef]

Moreno-Guerrero, A .-J.; Lopez-Belmonte, J.; Pozo-Sanchez, S.; Lépez-Nufiez, J.-A. Usabilidad y prospectiva del aprendizaje a
distancia en Formacion Profesional determinado por la competencia digital. Aula Abiert. 2021, 50, 471-480. [CrossRef]
Grande-De-Prado, M.; Canioén, R.; Garcia-Martin, S.; Canton, 1. Digital Competence and Gender: Teachers in Training. A Case
Study. Future Internet 2020, 12, 204. [CrossRef]

Hinojo-Lucena, E-J.; Aznar-Diaz, I.; Caceres-Reche, M.-P,; Trujillo-Torres, J.-M.; Romero-Rodriguez, ].-M. Factors Influencing the
Development of Digital Competence in Teachers: Analysis of the Teaching Staff of Permanent Education Centres. IEEE Access
2019, 7, 178744-178752. [CrossRef]

Calderon, J.5.D.O,; Jara, V.J. Competencia digital de docentes de Ciencias de la Salud de una universidad chilena. Pixel-Bit Rev.
Medios Educ. 2019, 56, 193-211. [CrossRef]

Lorenzo, M.D.L.S.; Abad, EM. Las Competencias Informacionales Observadas y Auto-percibidas en el Profesorado Iberoameri-
cano. Rev. Interuniv. Form. Prof. 2021, 96, 163-184. [CrossRef]

Garcia, ].M.G.-V.; Garcia-Carmona, M.; Torres, . M.T; Fernandez, PM. Analysis of digital competence of educators (DigCompEdu)
in teacher trainees: The context of Melilla, Spain. Technol. Knowl. Learn. 2021. [CrossRef]

Cabero-Almenara, J.; Guillen-Gamez, F.D.; Ruiz-Palmero, J.; Palacios-Rodriguez, A. Classification models in the digital com-
petence of higher education teachers based on the DigCompEdu Framework: Logistic regression and segment tree. J. E-Learn.
Knowl. Soc. 2021, 17,49-61. [CrossRef]

Miguel-Revilla, D.; Martinez-Ferreira, ] M.; Sanchez-Agusti, M. Assessing the digital competence of educators in social studies:
An analysis in initial teacher training using the TPACK-21 model. Australas. ]. Educ. Technol. 2020, 36, 1-12. [CrossRef]
Rojas-Oballe, V.R.; Zeta-Vite, A.; Regina, ].C. Competencias Digitales en Una Universidad Publica Peruana. Rev. Conrado 2020, 16,
125-130.

Sanchez, R.B.; Cejudo, C.L.; Gavira, S.A.; Gavira, R.B. Autopercepcion inicial y nivel de competencia digital del profesorado
universitario. Texto Livre Ling. Tecnol. 2021, 15, €36032. [CrossRef]

Rojo-Ramos, J.; Carlos-Vivas, ].; Manzano-Redondo, F.; Fernandez-Sanchez, M.R.; Rodilla-Rojo, J.; Garcia-Gordillo, M.; Adsuar,
J.C. Study of the Digital Teaching Competence of Physical Education Teachers in Primary Schools in One Region of Spain. Int. |.
Environ. Res. Public Health 2020, 17, 8822. [CrossRef] [PubMed]

Rodriguez, M.D.M.; Méndez, V.G.; Martin, A.M.R.M.R. Alfabetizacién informacional y competencia digital en estudiantes de
magisterio. Form. Educ. Super. Monogrifico 2018, 22, 253-270. [CrossRef]

Esteve-Mon, EM.; Llopis-Nebot, M.A.; Vifioles-Cosentino, V.; Adell-Segura, J. Digital Teaching Competence of University
Teachers: Levels and Teaching Typologies. Int. ]. Emerg. Technol. Learn. 2022, 17, 200-216. [CrossRef]

Sanchez-Trujillo, M.D.L.A; Rodriguez-Flores, E.A. Competencia digital en docentes de Ciencias de la Salud de una universidad
privada de Lima. Educ. Médica Super. 2021, 35, 16.


http://doi.org/10.12795/pixelbit.86305
http://doi.org/10.12795/pixelbit.87192
http://doi.org/10.17811/rifie.50.1.2021.471-480
http://doi.org/10.3390/fi12110204
http://doi.org/10.1109/ACCESS.2019.2957438
http://doi.org/10.12795/pixelbit.2019.i56.10
http://doi.org/10.47553/rifop.v96i35.1.81358
http://doi.org/10.1007/s10758-021-09546-x
http://doi.org/10.20368/1971-8829/1135472
http://doi.org/10.14742/ajet.5281
http://doi.org/10.35699/1983-3652.2022.36032
http://doi.org/10.3390/ijerph17238822
http://www.ncbi.nlm.nih.gov/pubmed/33261068
http://doi.org/10.30827/profesorado.v22i3.8001
http://doi.org/10.3991/ijet.v17i13.24345

	Introduction 
	Methodology 
	Literature Search Strategy 
	Inclusion and Exclusion Criteria 

	Results 
	Discussion 
	Dimensions Analysis 
	DigCompEdu, DIGIGLO, Intef (MCCDDD) 
	DigCompEdu and COMDID 
	DigCompEdu and ICT Competences for Teachers’ Professional Development—Chile 
	DigCompEdu and MEN 
	DigCompEdu and DiKoLAN 

	Conclusions 
	References

