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Abstract

The objective of this research was to develop a systematic review of the scientific literature between 2015 and
2022 on the relationship between digital competencies and critical thinking. In the methodological aspect,
the PRISMA methodology was taken as a starting point, having chosen the Scielo, Scopus, Ebsco, and Eric
databases, in English and Spanish. Neither language nor place was considered an element of exclusion. As for
the results: out of 30 sources, 13 correspond to Spain with 8 publications, the rest to different countries; 18 in
Spanish and 12 in English; the greatest number of publications have been in 2021 with 11; a third part has been
published in SciELO; the predominant methodological approach is quantitative; 60% have an indirect
relationship between the two categories; and in terms of linkage, 56% contribute to improving learning. In
the discussion and conclusions: it is in Spain that there is the greatest concern for publications of this type,
so most are in Spanish; it is inferred that the highest peak is 2021 due to the pandemic; the majority
quantitative approach is due to the preference for quantifiable statistical data especially for the digital
competencies category; the indirect relationship between the two categories is because both have different
methodologies; and finally the ability for digital competencies significantly improve learning and contribute
to providing solutions to different learning situations.
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1. Introduction
The rise of technology has had a significant impact on every aspect of human development, especially
in education. This is most noticeable in the teaching and learning processes at all levels of education.

In addition, the COVID-19 pandemic has been an important factor that has contributed to the
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influence of technology on teaching and learning processes. This impact has caused users (teachers
and students) to develop the necessary competencies for its use.

However, to use the tools coming from technologies focused on learning and developed in
digital competencies, it is necessary to start from criteria that help to discern the best use that can be
made of them, these criteria do not come from pedagogy, but from critical thinking. These criteria do
not come from pedagogy, but from critical thinking, which generates an adequate context for the
correct use of technologies for learning. Thus, critical thinking and digital competencies are closely
linked and it is the task of this research to find these links.

On the contrary, what does it mean to develop technological competencies? It means acquiring
deep knowledge and a constant and efficient adaptation to the management of technology (Bernate
et al., 2021; Harris, 2021). In other words, it is not just a matter of using the tools sporadically or for
basic issues, but using them efficiently in different tasks, the same ones that favor the learning
experience.

Competencies such as computerization and information literacy, communication and
collaboration, and problem-solving are considered vital for learning development, while digital
content creation and computer security are not highly valued (Martinez-Garcés & Garcés-Fuenmayor,
2020). As can be seen, there are two marked aspects in the use of technologies: the first is oriented to
their use, developed in different ways; and the second is oriented to creation and security, which has
not been prosperous, as it demands greater demands in more specific aspects.

When addressing the first dimension in the use of technologies, it is observed that there is a
particular level of reflection on the part of the students (De la Portilla Maya et al., 2019). There is the
ability to choose the tools they need to generate their learning. To this extent, it can be said that
there are four orientations: first, those who learn from individual digital resources; second, those who
are oriented from participation in videoconferences; third, those who work in collaborative
environments; and fourth, self-learning, those who use multiple resources such as web, blogs, and
articles (Sudrez-Guerrero et al., 2021).

The development of these digital skills generates positive aspects in the academic life of
students and provides them with better performance (Garcia Prieto, 2022), The use of these tools
allows them to reach the learning objectives in less time and, at the same time, to achieve the
expected knowledge optimally. On the teachers' side, greater difficulties are observed when it comes
to technology safety and lesser difficulties in problem-solving skills (Sanchez Trujillo & Rodriguez
Flores, 2021). It can be said that they are more successful in those oriented to design evaluation
systems incorporated in mobile devices and applications since these tools generate an immediate
feedback process (Rodriguez-Hoyos et al., 2021; Suyo-Vega et al., 2022).

This means that the use of technology in learning is not only benefiting students but also
teachers. For them to achieve their learning, they need to use them efficiently. Thus, the teacher's
learning to use technology and prepare class sessions is reflected in the student's use to capture the
information developed by the teacher. In this sense, it can be affirmed that there is a synergy between
teachers, technology for learning, and students.

Therefore, the benefits of the use of technology for learning generate a greater predisposition
for its use, both in students and teachers. In the latter, it is observed that they have a direct influence
on their digital competencies. (Sanchez Campos, 2016).

Now, at the beginning of these lines, reference was made to the link between digital
competencies and critical thinking, and after emphasizing the former, it is time to refer to critical
thinking.

Critical thinking is important in the development of problem-solving thinking and learning-
focused decision-making (Cabero-Almenara et al., 2022). Thus, when students need to use certain
digital tools, they are faced with situations that force them to make decisions about the use and
management of that tool, which can lead them to a good path or, in the worst case, to fall behind. To
this extent, critical thinking will generate improvements in the processes of inquiry and
understanding for adequate decision-making on the technological tool to use (Potzsch, 2019).
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As can be seen, critical thinking provides a north to the use of technology, which is put into
practice in digital competencies. Now it should be considered that digital competencies are
developed in online environments, while critical thinking requires another type of dynamic, it needs
face-to-face environments to develop much better, because direct contact with the other generates an
emotional impact that produces a significant learning in the student's consciousness (Dmitrievich,
2021).

Finally, after the presentation of these elements and some ideas that link them, the problem of
their relationship arises, especially how this is presented, since, from the literature reviewed, it is
clear that there is a relationship, but it is not presented how this linkage is shown. Therefore, the
objective of this systematic literature review will be to expose the main ideas linking digital
competencies and critical thinking in the sources published between 2015 and 2022.

2. Methodology

The strategy used in this review is based on the adaptation of the PRISMA [Preferred Reporting Items
for Systematic Reviews and Meta-Analyses] methodology, as it can be applied to different types of
meta-analysis of research texts and not only to clinical analyses (Urrutia & Bonfill, 2010). Based on
this methodology, we have chosen the databases for the search of the sources for this research and
established the inclusion and exclusion criteria used to choose the sources with which this systematic
review was carried out.

Concerning the information search process, four international access databases were
considered: Scopus, Ebsco, Eric, and Scielo.

To find the required information, first of all, the following search formula was used to find the
information required:

(Digital competency) and (critical thinking)

To complete the information selection process, the terms were broadened to focus on a wider
spectrum, the formula was:

(critical thinking) and (digital literacy) or (communication and collaboration) or (digital
content creation) or (digital safety) or (problem-solving)

(Critical thinking) and (digital content creation)

Secondly, for the SciELO search process, given its regional origin, only the Spanish search
formula was considered.

“Competencia digital” y “pensamiento critico”

"pensamiento critico” y "alfabetizacion digital”

“pensamiento critico” y “comunicacion y colaboracion”

“pensamiento critico” y “creaciéon de contenido digital”

From these search equations, the year was established as the first exclusion, in that sense, 2015
and 2022 were established as an interval since a greater age could lead the research to collect
information that is not very relevant to meet the objectives that follow. On the other hand, it was
taken into consideration, in the context of the research units that are the subject of this study, that it
should be presented in the university environment so that the study would focus exclusively on the
relationship between critical thinking and digital competencies in higher education classrooms.

On the other hand, to include the texts in the research, they should have both critical thinking
and digital competencies or some of their dimensions as fundamental elements. In this sense, we did
not consider texts that only had one of the research units or one of its dimensions; both needed to be
present.

Finally, neither language nor place was considered an element of exclusion to be able to cover as
many sources as possible.

Therefore, the information obtained was as follows:
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Identified Exclusion criteria Inclusion criteria

Eligible for time Eligible for
and context content
(n=1294) (n=30)

General search

(n=19400)

3. Results

After the search process in the four digital databases used (Scopus, Ebsco, Eric, and Scielo), based on
the search equations and having considered the exclusion and inclusion criteria mentioned above, 30
sources were obtained, from which the following results were obtained:
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Figure 1: Countries of publication

Figure 1 shows that, of the 30 publications that relate the variables digital competencies and critical
thinking, 8 are produced in Spain, while in countries such as Mexico, Peru, and Chile, 3 each. And in
countries such as India, Russia, Indonesia, etc., it is only 1, for each country.
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Figure 2: Language of publication

Figure 2 shows that, of the 30 publications that relate the variables of digital competencies with
critical thinking, 18 are written in Spanish, while 12 are in English.
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Figure 3: Year of publication

Figure 3 shows that, of the 30 articles that relate the variables of digital competence and critical
thinking, 12 of them were published in 2021. Between 2015 and 2021 the production was increasing;
however, 2022 has decreased.
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Figure 4:

Figure 4 shows that, of the 30 publications considered in this research, one-third (10) correspond to
the SciELO database, while 8 correspond to EBSCOhost and 6 to both ERIC and Scopus, which
indicates that the database where most of this type of research is published in SciELO.
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Figure 5: Methodological approach to publications
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Figure 5 shows that, of the 30 publications, 25 have a quantitative approach and only 4 have a
qualitative approach, as well as one in which it is not specified, which reveals that research on digital
competencies and critical thinking is quantitative.

Total

M Directa
M Indirecta

m No existe relacion

Figure 6: Relationship between research categories

Figure 6 shows that the relationship between the two categories, digital skills, and critical thinking, is
indirect (60%), only 33% is direct and 7% is not precise, which indicates that very few studies show a
direct relationship between the two categories.

B Mejoran el aprendizaje

B Mejoran la presentacion de
las tareas

M Presentar problemas para
desarrollar el pensamiento

Figure 7: Main linkage elements

Figure 7 shows that the link between digital competencies and critical thinking is based on three
elements, the first, and the one with the strongest relationship, is the possibility of improving
learning in people who present these competencies, since this link is found in 56% of the sources
studied. In second place, the relationship is found in the possibility of improving the presentation of
tasks, with 25%, and, in third place, is the possibility of proposing different solutions to problems
based on these competencies, with 19%.

4. Discussion and Conclusions
From the systematic review of the articles, it is found that the publication on digital competencies

and critical thinking have a higher production in Spain and Mexico (40%); while in countries such as
Peru, Colombia, and Chile it is 26%j; it is also observed that the publication decreases in countries in
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Asia and Europe. From this information, it can be inferred that in Spain there is a greater concern for
variables such as digital competencies and critical thinking, as their research shows that since 2015,
they have been publishing on these topics.

Concerning language, 60% have been published in Spanish and 40% in English. As shown in
Figure 1, Spain and Mexico are the countries with the highest number of publications. From these
results, it can be understood that there is a greater concern for topics related to critical thinking and
digital competencies in Spanish-speaking countries.

About the year of publication, we have that between 2015 and 2019 the production was only
23%, the same that increased notably in 2020, being the highest peak in 2021 with 36%, for 2022 this
production was 23%. It can be understood from this data reading that the pandemic influenced the
production on the subject of digital competencies more than critical thinking.

Concerning the database, it can be observed that one-third of the research reviewed comes from
SciELO, which shows that there is significant interest, at the Latin American level, in the publication
of works that analyze the link between digital competencies and critical thinking. It is also observed
that a significant number of these publications are found in EBSCOhost. Concerning the ERIC and
Scopus databases, it can be indicated that the publication of papers shows a growing interest in these
topics.

About the methodological approach, the main protagonist is the quantitative approach, since 26
of the 30 studies developed it, this is because, traditionally, this approach has been considered more
accurate, since the data obtained are statistically measurable, which allows greater objectivity in the
information. That is to say, the information that comes from the statistical analysis has been better
received by researchers, as they do Cabero-Almenara et al., (2022) by using the partial least squares
method to demonstrate the consistency of the variables studied in this research.

However, in recent years the qualitative paradigm has also been gaining importance since the
analysis of critical thinking can also be developed from focus groups, as was done by Qablan et al.,
(2019) who considered the Miles-Huberman model for the analysis of these data, an analysis that
allowed them to demonstrate that habits of reflection and questioning are fundamental for the
development of critical thinking and digital competencies

One of the very important results found in this research is that the predominant relationship
between digital competencies and critical thinking is indirect, equivalent to 60%, while the direct
relationship is only 33%. From these lines, it can be deduced that there are very few investigations
that find immediate links between these two categories, so digital competencies are more of a
technological nature, while critical thinking is more analytical, reflective, critical, and consequently
digital competencies are very little directly related to critical thinking. However, it is important to
emphasize that adequate use of technologies cannot be purely mechanical, but must contribute to
the development of critical thinking, as expressed by Harris (2021). On the other hand, adequate use
of technologies should contribute to achieving a certain level of particular reflection by students, an
aspect that is highlighted by De la Portilla Maya et al (2019).

The link found between digital competencies and critical thinking in the articles reviewed
shows that there are three main characteristic elements: They improve people's learning, they can
better develop their tasks and they can problematize different situations from critical thinking.
Regarding the first one, the linking of these competencies is of utmost importance, because thanks to
the use of the dimensions of critical thinking and technological tools it is possible to achieve that
students enhance their knowledge (Bernate et al., 2021; Mshayisa & Basitere, 2021), in addition,
considering critical thinking as the axis of the development of thinking it can be achieved that the
formative processes of students improve their structures of formal thinking (De la Portilla Maya et al.,
2019). As for the second, students improve the development of their academic tasks, since the
competencies studied provide them with the necessary technological tools for better time
management (Jamila, 2020).

Also, this linkage can be observed in the use of different information synthesis strategies, as
indicated by Sirgnano & Moddalena, (2019), who state that for some years there has been a growing
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use of concept maps and diagrams, as metacognitive tools used by students to reflect on and manage
their knowledge. And thirdly, and no less important, is the relationship that seeks to present
solutions to problems of different kinds, especially when it comes to adapting to different learning
situations (Garcia Prieto, 2022). This situation is also observed in aspects related to social
responsibility since decision-making implies ethical conduct in favor of society, conduct that can
have a short or medium-term impact (Barragan Codina et al., 2021).

Finally, the relationship between "digital competencies” and "critical thinking" is linked to the
type of approach, since digital competencies have been developed under the quantitative approach
and critical thinking is eminently qualitative, which has allowed research and publication in various
countries, especially in Spain and Mexico, under the quantitative approach. Regarding the benefits of
digital competencies and critical thinking, it can be pointed out that they improve the learning of
university students; favor the development of their academic tasks; and allow them to adapt to
different learning situations.
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