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Abstract: This review aims to highlight how digital competence and English as a foreign
language were addressed in research and how the integration of digital tools in the teaching
and learning process was reflected in the pertinent research area. For that purpose, it
examines the studies published in notable journals between 2017 and 2022. Criteria-based
review approach was used to search the relevant articles. Following this approach, review
of 24 articles was categorized under five main themes; a) article distribution into years,
and according to the contexts, b) target groups as participants in the studies, c) focal points
of the relevant research, d) methodological tendencies in the studies and e) implications
drawn from studies. As a result of the analysis of the papers, the review suggests that digital
competence needs being inspected from different perspectives relating it to psychological
constraints. Further, longitudinal studies and action research can yield more fruitful results
to understand the dimensions of teacher digital competence.
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I ntroduction:

As technology has significant impacts on all walks of life, so does it on education.
It evolves day by day, and teachers are supposed to integrate cutting-edge tools
into their teaching practice to keep up with the digital era.

Digital competence has been approached from different aspects as a notion
so far. To this end, some concepts have been put forward as “media literacy,
digital literacy, technology literacy, ICT skills, information literacy, digital
competence” to refer to the ability of a person to use computer and technology
when reviewing the literature (Ala-Mutka, 2011; Engen et al., 2014; Illoméki,
Paavola, Lakkala & Kantosalo, 2016; Iskandar, Sumarni, Dewanti & Asnur,
2022). However, it appears that there is a consensus on referring to the skills
related to technology as ‘digital competence in the literature. Thisterm will be
used in the review, aligning with its common usage. It was observed that digital
competence originally emerged in papers and documents as a notion pertai ning
to policy, as well as in more contemporary policy papers (Ilomiki et al., 2016).
Some of the researchers asserted that it was hard to define the concept of digital
competence asit was closely linked with an issuethat wasevolving initsnature:
technology (Ala-Mutka, 2011; Chabert, 2021; lloméki et al., 2016). Digital
competence wasrecognized by the European Union asone of the eight important
competences for lifelong learning with the 2006 European Recommendation
on Key Competences. The use of ICT to accomplish objectives relating to
employment, employability, learning, leisure, inclusion, and/or involvement in
society could be broadly characterized as digital competence (Ferrari, 2012).
In a similar vein, Redecker (2017, p. 90) makes a definition as follows: “ The
confident, critical, and creative use of ICT to accomplish objectives relating to
employment, employability, learning, leisure, inclusion, and/or participation in
society isreferred to as digital competence’.

Digital competence is a novel concept which is composed of a diversity of
abilitiesand knowledge and ismade up of several disciplinesranging frommedia
and communication, technology and computing, to literacy and information
science. It pertainsto political goal sthat aim to be compatible with technol ogical
developments on the part of citizens (Ilomiki, Kantosola & Lakkala, 2011).

Society is increasingly becoming digital as technology advances. As noted
earlier, the concepts related to digital competence first appeared in policy-related
papers. Intending to raise more digitally competent or literate citizens, The
European Union attempted to present several frameworks, including various
competencies related to lifelong learning (Lee, Thayer & Madyun, 2008). In
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one of the most pioneering frameworks, Ferrari (2012) laid an emphasis on
the necessity of classifying the competence levels according to age of target
groups, the breadth or depth of the application-related material, and the level
of cognitive complexity. For this purpose, she divided the definition of digital
competence into multiple constituent parts as follows:

Digital competence is the set of
knowledge, skills, attitudes,
strategies, values and awareness

Learning domains

that are required when using ICT

and digital media Tools

to perform tasks; solve problems;
communicate; manage
information; collaborate; create
and share content; and build
knowledge

effectively, effidently,
appropriately, critically,
creatively, autonomously,
flexibly, ethically, reflectively

for work, leisure, participation, learning,
socialising, consuming & empowerment.

Competence areas

Modes

[T

Purpose

Figure 1. Parts of the definition of digital competence (Ferrari, 2012, p. 30)

Later on, Redecker (2017) presented a framework, especialy for teachers
in association with the European Union. DigCompEdu framework offers
enlighteningguidelinesfor educatorstofollow inorder toguidepalicy throughout
the European context. With a total of 22 competencies, the DigCompEdu
framework separates educators digital competency into six distinct domains
(see Figure 2).

Figure 2. DigCompEdu Competences and Their Connections
(Redecker, 2017, p.16)
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According to this framework, a teacher’s digital competence is identified by areas
2-5 asthese areas not only demonstrate hisor her digital pedagogic competence,
but they also help them realize to what extent they require to stimulate efficient,
innovative teaching and learning strategies.

As noted earlier, teachers must keep up with the most recent developments in
technology and education in order to maintain their professional development.
Asthey serve as mentors for the younger generation as well as educators of the
students, Redecker (2017) emphasizes the significance of teachers having digital
competence. Over the past 20 years, agreat deal of research has been conducted
on the subject. Most of these studies have used the DigCompEdu framework,
which offers educators a clear overview, as a research tool or as a guide (Al
Khateeb, 2017; Benali, Kaddouri & Azzimani, 2018; Chabert, 2021; Del-Moral-
Pérez, Villalustre-Martinez & Neira-Pineiro, 2019; Maiier & Koval, 2021;
Smagulova, Sarzhanova & Tleuzhanova, 2021; Solomakha & Kosharna, 2020;
Wong & Moorhouse, 2021). The literature is not only composed of empirical
and theoretical research on digital competence, but a vast number of review
studies are also evident (Basilotta- Gomez-Pablos, Matarranz, Casado-Aranda
& Otto, 2022; Hidalgo, Parra & Abril, 2020; Rekenes & Krumsvik, 2014).
The current study addresses the target groups in the studies, the distribution of
articlesaccording to their contextsand year of publishing. Alongwith that it also
examines the implications drawn from those studies and the factors mentioned
above which have been the focus of previous research.

This review aims to present how digital competence and English as a foreign
language were addressed in research and how the integration of digital toolsin
the teaching and learning process was reflected in the pertinent research area.
For that purpose, the following research questions are listed:

RQL What isthearticledistribution relating to digital competence and language
teaching

3 by years?

b) according to contexts?
RQ2. In which demographic was the research conducted?
RQ3. Which research methodologies were used in the studies?

RQ4. What are the emerging key themes regarding digital competence in the
reviewed studies?

RQ5. What are the implications drawn from the relevant studies
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M ethodology

Theprimary objectiveof thisstudy wasto review theexisting digital competence
study respecting the research distribution by years and based on their contexts,
thetarget groupsin the research, focused research topics, research methodol ogy,
and implications drawn from the relevant research. To thisend, a criteria-based
review approach, which was defined as a research approach underlining the
most appropriate codes in the scope of the research questions (Aufschnaiter &
Rogge, 2012) was employed.

Inclusion and Exclusion Criteria
The criteriafor selecting the articles can be listed as follows in Figure 3;

Figure 3. Criteriaused in search of articlesin this study

The following procedure was used to determine the studies to be examined.
To reach the digible journals, the database of VETIS was utilized. Initialy,
the search was limited to Eric, SSCI, DOAJ, and Science Direct journals by
clicking on the index. For the second criteria, “digital competence”, “language”
and “teachers’ were used as keywords to find relevant papers. Thirdly, to find
out morerecent studies, the publication date waslimited between 2017 and 2022.
Fourthly, only research papers were included in the review. As a consequence
of the initial search, 36 articles were found related to digital competence and
language teaching. However, as the digital competence in English language
study was of magjor interest in this review, research studies and only the ones
focusing on the English language and ICT in education were included in this
study. Therefore, irrelevant themes covered in the papers were excluded, and 24
articles made up of the scope of this review.
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The list of the names of the journals which published the articles in the study
was shown in detail in Appendix A.

Data Analysis

A grounded method was used for the analysis and synthesis of the selected
studies. Grounded theory can be best characterized as a research technique
aimed at deriving theory from data (Punch, 1998, p. 163, as cited in Khan,
2014) and this review followed open coding, axial coding and selective
coding respectively (Williams & Moser, 2019). Each study’s pertinent topic,
methodology, and conclusions were taken out and given respective codes in
open coding. In axial coding, similar themes and categories were identified.
As for the final step of analysis, namely selective coding, the themes elicited
through axial coding were refined to form a theme.

Findings and Discussion

Article Distribution: Yearly Trends

Thearticleswhich werereviewed in this study were published between 2017 and
2022 as noted earlier. The databases were also restricted to four, namely DOAJ,
SSCI, Eric, and ScienceDirect; as a result, the scope of this review included
twenty-four articles. The same number of articles was published in 2017 and
2018, and in 2021 and 2022 with the number of 1 and 7 respectively. As for the
other publications, 3 out of 24 articles (12,5% per year) were published in 2019,
and 5 out of 24 articles (18,5%) were published in 2020.

8
7

=]

Article Numbers
%) [#5] N (&,

2017 2018 2019 2020 2021 2022
Years

Chart 1. Article distribution into years
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Chart 1 above demonstrates the number of studies according to the years. It
can be implied from this data that much research was not conducted in 2017 as
integrating digital technologies into teaching might be in its crawling period.
Digital competence and the integration of technology into classes appeared to
have garnered much attention from researchersin recent years, especially after
2019. In this regard, some authors pinpointed the influence of the development
of the European Framework for Digital Competence and the outbreak of
COVID-19 as a milestone of the research trend on digital competence. There
were controversial views concerning this. The amount of research on the digital
competence of university teachers increased in the years 2012, 2014, and 2017,
however 2017 was the year in which the mgjority of the research was carried out
because the most fundamental TDC document - the European Framework for
TeachersDigital Competence, waspublishedinthat year by Redecker (Basilotta-
Gomez-Pablos, Matarranz, Casado-Aranda & Otto, 2022). To Kassymova,
Tulepova and Bekturova (2023), the publication of DIGCOM P by the European
Union in 2013 marked the beginning of the first discussions on the concept of
digital competence, and this theme has gained much interest since then. On
the other hand, Yilmaz-Ergiil and Tasar (2022) assert that digital competence
has garnered much attention since the beginning of 2020 with the outbreak
of COVID-19 in the whole world. Nonetheless, the scope of this review was
restricted to much recent years, a considerable amount of research highlighted
that the COVID-19 outbreak caused a significant shift from traditional to online
teaching (Fauzi, 2021; Meirovitz, Russak & Zur 2022; Nugrohoa, Trianab &
Zulaiha, 2022; Scanni, 2022; Tomczyk et al., 2021; Wong & Moorhouse, 2021).
That's why the integration of technology in teaching and learning process, and
digital competence seem to appeal to the interests of researchers during and
after the pandemic. Additionally, COV1D-19 outbreak was regarded asacall for
training in-service or pre-service teachers according to the demands of current
digital eraand for being equipped with the requisite knowledge to keep up with
the tech-savvy learners (Meirovitz, Russak & Zur, 2022; Nugrohoa, Trianab &
Zulaiha, 2022; Wong & Moorhouse, 2021)

Article Distribution: Contextual Trends

When reviewing the literature, it was noticed that the mgjority of the studies
was conducted in Spain and Indonesia, based on the research articles obtained
for this study. The distribution of the articlesin relation to the settings in which
they were conducted is shown in Chart 2 below:
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Chart 2. Article distribution according to the contexts

Considering therelation between context and thefoci of the studiesregarding the
Spanish context, the foci of the studies could be categorized asin the following.
Forty-two percent of the studies (3 out of 7) was conducted to scrutinize how
effectively teacher training programs prepare pre-service teachers to implement
digital toadls into their future teaching practices (Guillén-Gamez, Lugones &
Mayorga-Fernandez, 2019; Kopinska, 2020; Rahimi & Tafazoli, 2022), whereas
forty-two percent of them (3 out of 7) was carried out to examine teachers
perceptions and practices (Chabert, 2021; Del-Moral-Pérez et al ., 2019). Therest
was looking for alink between students foreign language development and the
incorporation of digital genresinto the teaching process (Pascual, 2019).

Taking the number of studies based on their settings into account, Indonesia
followed Spain in terms of the core of the research, which aimed to inspect
digital competence. It was apparent that perceptions and practices of teachers
were of mgjor interest to the research in the Indonesian context. In this regard,
two out of four research were in an attempt to reveal the digital competence of
teachers (Ladli, Setiawan & Anam, 2020; Nugrohoa, Trianab & Zulaiha, 2022).
One of them sought the relation among autonomy level, writing performance,
and digital competence of EFL learners (Andina, Cahyono & Widiati, 2020),
while the other focused on finding out the impacts of online learning during
COVID-19 pandemic on both teachers and learners (Fauzi, 2021).

In Ukrainian context, there were two studies conducted and both of them
concentrated on pre-service readiness to utilize digital tools in their teaching
practice (Maiier & Koval, 2021; Solomakha & Kosharna, 2020).

Tomczyk et al. (2021) conducted a cross-cultural study to measure perceptions
of teachers about the key components of new digital tools from various
countries working in Europe, Latin America, the Caribbean regarding the use
of the aforementioned tools in learning and teaching process. Teachers from
Bolivia, Brazil, the Dominican Republic, Ecuador, Finland, Poland, Turkiye,
and Uruguay were involved in this study.
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There was no further research conducted in the same setting; however,
surprisingly, there was only one study carried out in Italy, and it was acclaimed
as the first study on distance education during the pandemic period (Scanni,
2022). While Italy was among the countries most affected by the lockdown
(Natilli et al., 2022), research regarding digital competence and the constraints
teachers and learners encountered during online teaching was limited.

Population of Interest: Inclusion in the Studies
When the population of interest included in the studies was reviewed, it was
observed that the target groupsin the studies were listed as in-service teachers,
pre-service teachers, language learners, and both learners and teachers in
general. The number of the studies according to the population of interest is
illustrated in a table below:

Table 1. Population of Interest

Population of Interest n %
In-service teachers 10 41,66%
Pre-service teachers 7 29,16%
Language learners 5 20,83%
Both language learners and teachers |2 8,33%

When closely examining research articles, the primary themes in the studies
typicaly revolved around the attitudes, knowledge, and practices of EFL
teachers. These themes were followed by discussions on the constraints of
using digital tools in education, digital awareness, digital competence, and
self-efficacy. Thirty percent of the studies including teachers as participants
concentrated on examining experiences of English language teachers during
remote teaching (Ladi et a., 2020; Meirovitz et a., 2022; Tomczyk et a.,
2021; Wong & Moorhouse, 2021). Twenty percent of the studies focused on
the obstacles teachers encountered during distance education (Chabert, 2021;
Scanni, 2022). The key themes of the rest of the studies were based on digital
competence of teachers and their readiness of implementing digital tools into
teaching (Al Khateeb, 2017), the relation of digital competence of teachers to
self-efficacy and their years of teaching experience (Benali et al., 2017).

A considerable amount of the relevant studies recruited pre-service teachers as
participants, and they dealt with the readiness of future teachers about teaching
English digitally competent enough in general (Smagulova, 2019; Solomakha &
Kosharna, 2020). Examining perceptions, attitudes and motivation of pre-service
teacherswas a popular themein the relevant papers, aswell. Gudmundsdottir et
al. (2020) examined student teachers perceptions of privacy, cyberbullying and
evaluation of thedigital contentinlinewiththeir professional digital competence.
Maiier and Koval (2021) investigated pre-service teachers’ willingness to use
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digital resources for foreign language instruction, aswell astheir views toward
developing their digital competence and the methods for doing so. In another
study, the integration of digital tools in education by pre-service teachers was
investigated to determine whether the factors such as age, gender, motivation
had an impact on their use (Guillén-Gamez et al., 2019). Cebi and Reisoglu
(2022) intended to shed light on the connections between the metaphors pre-
service teachers devel oped for atechnology-savvy teacher and the motivations
behind them, aswell asto makeit easier to come up with meaningful metaphors
in the study they carried out in a Turkish context. Belda-Medina and Calvo-
Ferrer (2022) aimed to evaluate pre-service teachers attitudes and digita
competence in order to integrate augmented reality (AR) into the teaching of
foreign languages.

On the other hand, few studies looked into the factors influencing digital
competence of language learners. The effectiveness of implementing digital
genres into EFL learning was investigated in an experimental study (Pascual,
2019). In asmilar study by Andina et al. (2020), it was concluded that as the
level of learner autonomy increased, so did the writing performance. It was
assumed that the learners who made use of technology in their writing were
likely to accomplish greater writing performance. The relationship between
their digital competence and approaches to learning was examined in order
to provide insights about learners by evaluating language learners academic
scores (Niu et a., 2022).

Research including both teachersand learnersas participantswasréatively rare,
there were only two studies when reviewing the studies on digital competence
and language teaching. One of the studies gauged the perceptions of teachers
about digital storytelling, and itsimpact on digital competence of learners (Del-
Moral-Pérez et al., 2019). The other study by Fauzi (2021) aimed to determine
the relationship among students learning outcomes and their perceptions,
knowledge, attitudes, and motivationswhen learning English utilizing an online
learning system based on WhatsA pp during the Covid-19 pandemic.

Methodological Tendencies

Upon examining 24 articlesto determinethe prevailing research methodology in
digital competence studies, it was found that quantitative studies outhumbered
other research methodologies, comprising 12 papers. Eight of the studies used
a qualitative approach, whereas the remaining 4 studies had a mixed-method
research design. It could beinferred from thisresult that there was atendency to
utilize quantitative and qualitative research methodologies rather than mixed-
method research.

Regarding research designs, correational study, descriptive quantitative
method, and non-experimental method designs were utilized most in
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quantitative studies. Grounded theory, case study and narrative inquiry designs
were utilized in qualitative studies. In the studies adopting a mixed-method
approach, experimental designs were used mostly.

As for the data collection, surveys and questionnaires were mostly employed
in quantitative studies and students scores, students GPAs, and checklists
made up the other data collection tools in these studies, while open and close-
ended surveys, interviews, observations, document analysis, and students
scores were used as data tools in qualitative studies. Surveys, open and closed-
ended questionnaires, practical observations, pre-tests and post-tests, and group
discussions were utilized as data collection tools in the mixed-method studies.

Anillustration for methodological tendencies is shown below (see Figure 4).

Figure 4. Research Methodology Illustration

Key Themes of the Reviewed Studies
The findings of the analysis pointed to six main themes in this regard:

« the importance and impact of digital competence,

» teachers approach and perceptions of digital technology,

« digital competence and language learning performance of learners,
» teacher education and digital competence development,

» therole and future of digital technology in education, and

« digital inequality and digital divide.

A graphto demonstrate the statistical distribution of the articlesinto key themes
is shown below (see Chart 3), and then the key themes are discussed in detail.
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Chart 3. Statistical distribution of key themesinto articles

Belda-Medinaand Calvo-Ferrer (2022), Wong and M oorhouse (2021), and Scanni
(2022) highlighted theimportance of teachers and learners digital competences
in educational processes and noted that teachers’ confidence levels increased as
they gained more experience with digital tools. They also emphasized the need
of teachers digital competences being enhanced, particularly for emerging
crises, and the significance of positive attitudes and high digital competences
in language education. All of this research demonstrates the need for teachers
to become more digitally competent in order to improve the effectiveness and
efficiency of educational processes.

In their investigations of teachers approaches and perceptions toward digital
technology, Meirovitz et al. (2022), Nugrohoa et al. (2022), Cebi and Reisoglu
(2022), and Maiier and Koval (2020) collectively highlighted the crucial role
of these factors in the ongoing digital transformation within education. They
stressed the importance of developing teachers digital competences and
ensuring the effective utilization of educational technologies.

On the other hand, the significance of digital competence was not only linked
with teachers’ effective educational processes; students were also added to
the equation in the reviewed studies. Kopinska (2020), Niu et al. (2022), and
Solomakha and Kosharna (2020) reported how the level of digital competence
influenced language learners in terms of the learners’ psychological wellbeings
and language learning performance.

Naturally, in-service and pre-service teachers were the subject of the calls
for digital competence development. Meirovitz et al. (2022), Nugrohoa et al.
(2022), Solomakha and Kosharna (2020), Al Khateeb (2017), Gudmundsdottir
et a. (2020), Rahimi and Tafazoli (2022), and Wong and Moorhouse (2021)
addressed the need for optimizing teacher education programs in terms of
digital competence development and ensuring teachers integration of digital
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tools into their teaching. Thus, a support mechanism was recommended for
the development of teachers and the enrichment of the language education
process.

Discussing the role and future of digital technology in education, Tomczyk et
al. (2021) suggested the positive impact of digital technologies on increasing
student achievement by providing interactive learning opportunities, fostering
independent and authentic learning, and making the learning process more
effective and enjoyable. Smagulova et al. (2021), on the other hand, discussed
the evolving role of digital technologies in future education systems, which
would provide customized learning processes, flexible and diversified learning
experiences, and data-based decision-making. It was at this point that the digital
inequality and digital divide theme came to the fore. The studies by Chabert
(2021) and Simdes (2021) excavated this issue by pointing out insufficient
infrastructure, limited internet access, and the absence of appropriate devices
that contributed to students disengaging from education and widening the
digital divide. The impact of residence context was also reported to exacerbate
the inequality and divide among educators.

Implications from the Studies. Practical and
Theoretical Considerations

As far as the relevant studies on digital competence and English language
teaching were reviewed, the researchers appeared to suggest pedagogical
implications mostly in addition to research-oriented implications. Most
of the authors suggested that teachers should be trained according to the
demands of the current era, and there was a call for revising teacher training
programs accordingly. While training student-teachers, underpinning the
importance of ICT was crucial to improve their professional digital competence
(Gudmmundsdottir et al., 2020). Further, they suggested not only integrating
ICT into teacher training programs but they also proposed providing student-
teacherswithampleopportunitiesof seminars, coursesand activities. Apart from
the pedagogical implications suggested, they addressed the gap in investigating
the responsible use of ICT and how it emerged in different contexts of different
teacher education programs. Khateeb (2017) proposed that along with providing
instructors and teacher educators with access to various technology toadls,
the relevant departments should also provide learners with enough training,
knowledge, and skills. Regarding keeping up with the latest technological
developmentsin education, Nugrohoaet al. (2022) alsoinformed the stakeholders
about the necessity to equip teachers of the twenty-first century with requisite
knowledge and skills of technology integration in teaching practice. Similarly,
Solomakha and Kosharna (2020) suggested that the use of digital technologies
in education would satisfy the needs of the child of the twenty-first century, so
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university programs that prepare students for pedagogical specialties must be
updated. Digital tools must be used extensively throughout the learning process
in order to increase students communicative ability in a foreign language and
their willingness to employ them in future pedagogical activities.

Several paperssuggestedthat thechallengesencounteredduringonlineandremote
teaching should be taken into account. In this respect, Wong and Moorhouse
(2021) put forward that teacher training programs and additional training should
be offered to the teachers so as to improve their digital competence based on
the challenges and constraints they encountered during remote teaching during
Covid-19. Some of them proposed that future research was required. Regarding
this, Scanni (2022) suggested that future research on distance education and
COVID-19 could utilize these findings to assess methodologies and approaches
employed in different countries. This could enhance our understanding of the
context surrounding the progress of distance education during and after the
pandemic. Meirovitz et al. (2022) also stated that further research was needed
as the technology itself was an ever-growing area constantly, as a result, they
suggested that it would be crucial to identify constraints and opportunities
arisen in online education. Chabert (2021) addressed the problems that arose
during online teaching as a call for an up-to-date integration of technology.

With respect to further research, Tomczyk et a. (2021) pose the following
guestionsintheir study to beinvestigated i n futureresearch: what isthe backdrop
of the differences among countries, is it related to their cultural differences or
the availability of the technological facilities? Laeli et al. (2020) asserted that
the examples of instruction for the literacy of finding and critically evaluating
information had to be addressed in future studies. Conducting a study in Kyiv,
Maiier and Koval (2021) suggested that novel research needed conducting in
different contexts to gain insights into the professional development of pre-
service teachers.

Conclusion and futuredirections

Inthecurrent study, 24 publicationson digital competence and English language
education that were published in reputable journals between 2017 and 2022
were examined in order to determine how the articles were distributed by years
and contexts, their focal points, research methodologies, and implications. Asa
conseguence of the current review, these implications are suggested:

 Highlighting the Significance of Teacher Training
Numerous authors (Al Khateeb, 2017; Gudmonsdottir et al., 2020; Meirovitz
et a., 2022; Rahimi & Tafazolli, 2022; Wong & Moorhouse, 2021) expressed
similar views on the importance of enhancing the digital skills of teachers and
providing them with ample opportunities through both pre-service and in-
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service training programs. Based on their findings, these authors concluded that
current teacher training programs did not effectively support future teachers
in improving their digital competence and keeping pace with the ongoing
technological advancesin education.

» Exploring Multidimensional Aspects of Digital Competence

To begin with, the relevant studies examined the digital competence from
one aspect generally, that is to say, the digital competence level of teachers
and learners tended to be investigated through tools rather than relating it to
other factors which may have a significant impact on their digital competence
or actual classroom practices. There were few studies comparing competence
levels and actual practices. In addition, thisissue was generally examined from
only one perspective, as digital competence; however, it needs being inspected
from different perspectives relating it to other possible factors contributing
to or inhibiting development of digital competence. For instance, the degree
to which the level of teachers’ autonomy and their efficacy determine their
digital competence can be investigated to gain a deeper insight. In this regard,
psychological constraints can be included in further research.

 Broadening the Sampling Frame

Moreover, the participants tended to be teachers, and there were fewer studies
including both learners and teachers as participants. Conducting empirical
studies with both groups as control and experimental groups could provide a
fruitful insight into education so that the challenges and advances of integration
of digital tools into learning process could be detected. Further, digital
competence of teacher educators can be investigated in order to gain a better
understanding about teachers.

» Expanding Research methodology tendencies
Benali et al. (2018) suggested that that DigCompEdu Checkln tool could be
utilized to investigate the current needs of teacher training professionaly.
Additionally, longitudinal studieswere more likely to highlight thorough results
about the learning process; however, they were rarely found when reviewing
the literature. Although employing alongitudinal study is harder, it is better in
terms of providing comprehensive outcomes.

As some of the relevant studies suggested (Gudmundsdottir et al., 2020; Maiier
& Koval, 2021), cross cultural studies can be conducted. Examining different
groups from different contexts could give an understanding about professional
development of teaching.
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