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Digital teaching competence of university
teachers: A systematic review of the literature

Francesc M. Esteve-Mon, Maria Angeles Llopis-Nebot, Jordi Adell-Segura

Abstract—The digital teaching competence is an emerging
issue in scientific literature. However, despite existence of
different frameworks that define it, most of them are focused on
the pre-university level. This article presents the results of a
systematic review of the literature on the digital teaching
competence of university teachers, in the Web of Science and
Scopus scientific databases. According to the results, university
teachers must be competent enough to meet the new challenges of
today's digital society. This digital competence, both technical
and pedagogical, allows teachers to enrich their teaching, develop
the digital competence of their students and continue to develop
professionally. Regarding their level of digital teaching
competence, most university teachers seem to have adequate
technical digital competence. Nevertheless, the results regarding
the pedagogical use of technologies are different, with lower
levels being found in the use of technologies for their own
teaching development.

Index Terms—digital competence, teaching, higher education,
professional development, university teachers.

I. INTRODUCTION

NE of the most common competences included in

frameworks that outline recommended skills in the
educational field is digital competence. To be sufficiently
prepared for the challenges and demands of today’s society,
competence in technology is imperative [1]. According to the
European Commission's Joint Research Center [2],
competence in technology is: the combination of knowledge,
skills and attitudes required to use digital skills in an
appropriate, safe, decisive and responsible way in the
educational, professional and social sectors. It is also a
competence that includes different literacies: information,
communication and collaboration, media, security, intellectual
property, problem solving and critical thinking [3].

Despite these clear delineations, there is still no one,
definitive understanding of digital literacy. In fact, even
though a widespread concept is accepted in FEuropean
education, the term “digital literacy” is more common in other
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contexts. According to some authors, it does not always have
the same connotations or the same level of abstraction as in
European education, although it is often used synonymously.
For authors such as Bawden [5] or Martin [6], digital literacy
implies the awareness, attitude and ability to use technological
tools appropriately to identify, access, critically evaluate,
manage, integrate, and synthesize digital resources, build new
knowledge, express oneself in multiple media and formats,
and communicate in a regular and simple way.

In addition to this competence being so essential to every
citizen in the 21st century so that they are able to engage in
global platforms, it is especially important for teachers today
to integrate technology into their professional practices, and so
it is crucial that they update their digital skills to meet current
and future challenges [7]. This is why the concept of “digital
teacher competence” has emerged so strongly in recent years.

In English we find different denominations to refer to the
concept, using the terms “digital competence” or “digital
literacy” when applied to teachers [9], educators [10], faculty
[11], or professors [12], among others. For this study, “digital
teacher competences” can be understood to mean: the set of
skills, attitudes and knowledge required by educators to
support student learning in a technologically rich world,
design and transform classroom practices and enrich their own
professional development [13]. Krumsvik [9], distinguishes
between different levels in this competence: basic skills in
handling technology, didactic digital competence and lifelong
learning strategies. This distinction includes the competence
of teachers and teacher-trainers in general; in other words, not
just digital mastery, but their didactic choices as well.

Adding to the European DigCompEdu framework,
Redecker and Punie [10] insist that it is the teacher’s
responsibility to empower learners to develop their own
competences in technology, apart from what they, themselves,
have mastered. They stress that being a digitally competent
teacher means being able to help students to develop their own
digital competence, which certainly doubles the stakes for
resistant teachers in invest time in improving these skills.

Regardless of the existence of different frameworks and
models that define this competence [14, 15], most are focused
on the pre-university level for different reasons. Today's
universities - which are structured by different organizational
models and traditions - often give more importance to research
than to teaching methodologies. According to Mattila [16], the
result is that, in many cases, not enough attention is paid to the
didactic abilities of teachers, especially in including digital
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skills and resources in the designing of lessons, the creation of
materials, and monitoring and communication with students;
these are considered to be of less value than the publication of
scientific articles. In addition, most of the existing literature on
the implementation of digital technologies in higher education
environments focuses on student learning, rather than on
faculty teaching [17].

II. METHOD

The purpose of this study is to analyze the digital teaching
competence of university teachers. To this end, the results of a
systematic review of literature on digital teaching competence
of university teachers are hereby presented. This is a type of
exhaustive review that not only aims to synthesize empirical
results, but also to analyze and critically contrast the literature
selected on the basis of specific research questions [18].
Concretely, this review attempts to answer the following
questions: (1) What are the reasons used to justify the digital
teaching competence of university teachers; (2) What are the
areas or dimensions that make up this competence; and (3)
What is the level of the digital teaching competence of
university teachers?

The research was carried out through the databases Web of
Science (WoS) and Scopus scientific databases, using the
keywords: “digital competence”, “digital literacy”, “higher
education”, and “teaching”. No date restrictions were applied,
so the results include all articles published up to and including
July 2019. The search was conducted in English and all
articles published in English, Spanish and Portuguese were
collected. The initial scan produced 264 references (Figure 1).
To be included in this study, publications had to focus on
university level information and refer at least once to the
justification of the need for teaching digital competence, its
definition and/or the evaluation of the necessity for whose

competence.

In the first phase of research, all extracted articles were
reviewed, and duplicated references, or those not directly
related to the subject at hand, were eliminated, leaving a total
of 141 relevant sources. In the next phase, all the abstracts
were reviewed, eliminating publications not related to the
subject, which left 70 sources. These 70 articles were then
downloaded and read in their entirety for relevance, leaving a
total of 43 articles that would be analyzed in-depth. All of
these articles were then added to a database, which allowed for
a systemized extraction of relevant information based on
characteristics such as: geographical area, type of research,
instruments used, size of the sample and its contribution to the
subject (justification for the development of digital teaching
competences at the university, areas that make up the
university, and level of competence of university teachers). In
Table 1 we can see the characteristics of this study.

III. RESULTS

The results described below have been structured according
to the research parameters listed above.

A. Final stage reasons to justify digital teaching

competences of university teachers

One of the recurrent justifications regarding the insistence
that university teachers be “digitally competent” is based on
the importance placed on their requirement to be able to meet
the challenges posed by technology now on a global scale.
Higher education institutions and their educators have to
accept the changes in the world regarding technology [16] and
so consequently need to abide by a new set of educational
priorities [19]. According to Mendieta [20], nowadays,
educating oneself is more complex and varied than it has ever
been before. The new paradigm with its stress on technology,
requires new skills and practices, both for the student and the
teacher at all educational levels [21, 22, 23]; with this comes
the complexity and ambiguity that is now part of today's

TABLEI

CHARACTERISTICS OF THE STUDIES
Africa(n=1) South Africa (1)
Asia(n=2) India (1), Israel (1)
Spain (10), United Kingdom
(6), Romania (2), Croatia
(1), Finland (1), Germany
(1), Greece (1), Ireland (1),

Europe (n =25)

aGr‘Z‘;graphlcal Serbia (1), Ukraine (1)
North America (n = 5) i\i[;rxmo (4), United States
Oceania (n =2) Australia (2)
Ecuador (3), Brazil (2),
South America (n=8)  Argentina (1), Colombia (1),
Nicaragua (1).
Theoretical (17)
Tvpe Questionnaire (23),
P Experimental (26) Interview (7), Focus group
1)
Participants <50 (9), 51-100 (9), 101-200 (4), 201-500 (2), 501-

2000 (2)
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society in general [24]. The necessity for digital competences
also includes the imperative to respond to the demands of both
state administrations and international institutions—an added
complexity in the responsibility to develop these skills [25].

However, the reason most often given by the authors of
more than half the articles included in this systematic review
is that the overriding reason for being digitally competent is to
be able to enrich the teaching-learning processes. The digital
revolution has substantially changed the current educational
panorama [26]; educators not only need basic digital
knowledge, but they also have the responsibility of being able
to apply technological elements in their lessons, thus
expanding on their own pedagogical choices, and facilitating
learning processes for their students [27, 28, 29, 30].

One of the most transformative characteristics of
educational technology is its potential for communication,
interaction and promotion of collaborative work [31, 11].
Educators who are digitally competent should not only use the
communication possibilities that already exist in the learning
environment in their universities. Instead, they can take
advantage of and integrate the wide range of possibilities
offered by the social web and its networks [32, 33]. These
options provide new opportunities for how students can
interact with information and broaden efficiency in assessing
knowledge [34].

Another characteristic highlighted by the authors included
in this study, is that technology allows for innovation in the
roles of teachers and students, facilitating the path for more
student-centered learning. The teacher can take on the role of a
guide and mentor [35, 26, 24], while students become
transformers, producers and disseminators of knowledge [36].
This competence, necessary for the improvement of the
teaching-learning process, is even more indicated in online
training [12, 17].

A third reason highlighted by various authors for educators
to become proficient in the digital world is the relatively high
level of competence students already possess upon entering
the university environment. Some authors emphasize how
necessary it is, at least to some extent, for university
professors to rise to the needs of their students, though often
named “digital natives” [37, 38, 11]. Nevertheless, regardless
of how university students might be characterized (and some
say that assumptions regarding their technological proficiency
is inaccurate), digital proficiency is an imperative competence
that requires to be embedded in lesson planning throughout
their university experience [39]. For instance, educators
should be able to promote research skills that their students do
not already possess [40], so that they can more efficiently
search for, select and share information, and manipulate
technology in order to gain a measure of autodidactism [41].
Other authors go further, saying that university teachers must
have the skills to train “digital citizens” [42, 43, 38], and to
empower them to use digital tools both in their current studies
and in their future professions [32, 35].

Finally, though less recurring in the literature analyzed for
this study, another of the reasons included in the justifications
for the need for technological proficiency at the university

level has to do with continuous professional development. As
digital competences can help university teachers to acquire
new skills and update their own professional skills [16, 37]
(including activities as diverse as, for example, participating in
virtual and face-to-face courses, using portfolios to collect and
reflect on their own learning, and critically evaluating their
own teaching practices [20], they ought to be a standard
training point the continuing development of educators.

B. Areas or dimensions that make up digital teaching
competence for university teachers

According to most of the literature reviewed, we can divide
the areas that make up the digital teaching competences for
university teachers into four groupings: (1) basic digital skills;
(2) the pedagogical application of digital technologies; (3) the
use of technology for continuous professional development;
and (4) the ability to further digital competences for university
students.

Let's begin with the first of these. For some of the authors in
the study, digital competences for teachers imply acquiring
basic digital skills or skills of a technical nature [37]. This
suggests the use of digital tools for searching, selecting,
analyzing and processing information [12, 43, 19] either in a
personal or professional context [44]. A related practice is
known as “content curation” [24]. It also includes
development of communication and social skills [45, 32, 11]
which involves: the use of technology, social networks for
collaborative work, and personal communication and
interaction among colleagues, the student body and the
community in general [46, 44, 45]. Furthermore, it entails the
ability to create documents and content using multimedia
language in multiple and open formats [43, 47, 19, 11, 48, 35].
In addition to these basic digital skills at the informational,
communicative or multimedia level, several of the selected
authors point to the crucial importance of being familiar with
the ethical, legal, safety and ergonomic aspects of the use of
technologies [46, 49, 37].

The second grouping includes all the skills related to the
application of digital technology that are found in the
teaching-learning processes, covering the design of activities
and learning experiences both in face-to-face and virtual
environments [21, 49, 50]. There are mentions of the techno-
pedagogical knowledge necessary for an appropriate selection
of resources, didactic objectives, chronological sequencing,
and their uses [12, 32, 41, 47, 37]. Activities should be
inclusive and personalized, according to the characteristics of
the student body and their needs [46, 49, 50]. Assessment is
also linked to the design of activities and learning situations -
both the monitoring, facilitating and feedback between teacher
and student [49, 51], as well as evaluation of activities and
teaching practices that involve technology [21, 44].

The application of technology in an educator’s professional
development is the focus of the third grouping. This contains
the ability to explore the possibilities technologies offer,
experimenting in their own teaching practices [21], and
keeping up to date of current trends in the technological field
[51]. Tt also refers to research, critical analysis and reflection
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on one's own practice [49, 47], plus improving and
transforming one’s skills and abilities [46, 44] on a continuous
basis [45, 50]. This grouping touches on the development of a
digital professional identity, as well as the use of technology
to communicate with other teachers and establish
improvement networks [48].

The fourth grouping presents the idea that the responsibility
for the development of digital competences for students lies
with the teacher [48, 43, 39, 34]. More concretely, this refers
to teachers having the ability and drive to facilitate technical
information, communication and multimedia skills, and to
embed these skills in their lessons [21].

C. Level of digital teaching competences of university

teachers

Finally, in keeping with the categories delineated above, the
results of the empirical studies regarding the level of digital
competences in the teaching field have been analyzed —
though they have been collected through different tools and
strategies, often based on teachers’ self-perception.

In general, the selected sources maintain that the majority of
teachers have no more than a medium or medium-to-high level
proficiency level with regard to digital mastery [32, 52, 53,
51]. Those skills specifically related to office duties, such as
word processing, presentation software, e-mail and file
management, are considered to be at an acceptably high level
by a large number of teachers [31, 52]. Other skills related to
the use of more social media, such as blogs, wikis, or more
sophisticated usages, such as audio or video editing, seem to
be largely absent in the technical skill set of educators [31].
The teachers analyzed often expressed reticence in adding
digital tasks in the planning of their lessons [43]. Familiarity
with security, data protection and intellectual property
management were also lacking to a large extent [43, 52].
Furthermore, a subset of the selected articles emphasizes that,
despite having acceptable technical skills, to the detriment of
the students’ advancement in technology, many teachers do
not have more experience than undergraduates [21]. For
example, although teachers may regularly use basic
technology - such as emails -, students are more confident in
using it [12]. In any case, many of the authors in the study
recognize that educators are not a homogeneous group, as
there are differences in age, gender and/or area of expertise in
basic digital skills [54, 55, 40], so definitive conclusions ought
not to be made.

As to digital competences of educators in regard to
pedagogy, the results were more disparate. Bennett [21] states
that teachers who participated in the study have adequate
competences in the design of activities that include technology
or online learning. However, the pedagogical aspect covers the
ability of teachers to explore the didactic capabilities of
technologies, design activities adapted to the level of their
students, and facilitate learning by using digital tools in an
innovative way. Similarly, Montoro, Hinojo-Lucena and
Sanchez [29] state that while most teachers consider their
mastery of digital technologies as a pedagogical resource to be
high, the ability to use ICTs for student assessment and

monitoring teaching practices, was determined to be low or
very low. Pozos and Tejada [50] confirm this by highlighting
the low level of skill of the teachers who participated in their
studies. For example, they found deficiencies in teachers'
abilities to plan and design learning opportunities that include
technology for their students, carry them out in a collaborative
manner, and facilitate, guide and assess student learning. In
the same way, Wheeler and Vlachopoulos [56] point out the
low capacity of teachers to implement technology in their
practice. All of this based on a holistic model of teacher
competence, beyond planning and curriculum development,
but also reflective and critical aspects.

In any case, authors in different studies agree that the level
of competences related to technical skills is higher than that of
any digital skills comprised in pedagogical practices [32, 37,
50, 51]. Likewise, some of the authors point to gender and age
differences in the pedagogical use of technologies, with
women and intermediate age groups showing higher scores
[55]. But, as noted in the previous section, there is no single
way of understanding what it means to make appropriate
educational use of ICT. This entails the use or creation of
digital resources, knowledge of pedagogical possibilities in
relation to the addition of technology, the design and
implementation of learning activities enriched by ICTs, the
management of spaces and technological environments for
teaching-learning, and the assessment and monitoring of
students through digital means. Nevertheless, not all research
focuses on all of these aspects, nor do the studies evaluate
these elements using similar methods or strategies.

In terms of competences in the use of digital tools for
professional development, the research suggests that teachers
have a low-to-medium level of skill sets. Aspects such as their
participation in professional forums or networks, the use of
educational platforms and repositories, membership in
innovation groups and the dissemination of experiences with
technology, all received negative results [52]. Montoro,
Hinojo-Lucena and Sanchez [29] also point to the creation and
maintenance of teachers' personal learning environments
(PLE) is an element that is still largely unexplored.

Finally, the research involves the exploration of the ability
of educators to aid in the development of digital competences
in their students. In this respect, Rodriguez, Restrepo and
Aranzazu [55] suggest that most of the teachers in the study do
indeed promote digital technologies in their lessons, especially
with regard to consulting bibliographic databases or preparing
papers and reports, and to a lesser extent, in collaborative
work. But, Deumal and Guitert [43] noted that most of the
teachers were skeptical about the necessity to include digital
elements in their lessons as students already have strong
digital skills upon entering university.

In addition to results focused on assessing the digital
competences of university teachers, some research also
examined aspects such as frequency of use or perception of
usefulness. In line with the previous results, Catalano and
Catalano [57], Garcia, Dungay, Elbeltagi and Gilmour [32]
and Rodriguez, Restrepo and Aranzazu [55] show that
teachers frequently use technology above all for personal and
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office communications, and to a lesser extent for social use. In
addition, most of the teachers in the study showed respect for
the use and application of technology, both in general [42, 37]
and in specific areas, such as educational resources and open
data [35]. Age-differences were influential with regard to
perspectives of educators toward the importance of including
technological skill sets in lessons [33].

IV. DiscusSIiON

The goal of this study has been to give an in-depth analysis
of digital teaching competences for educators at the university
level based on available literature. For this purpose, a
systematic review has been carried out, analyzing the
conclusions reached through research of digital skills at the
university level. These sources were found in and extracted
from the scientific databases of Web of Science and Scopus.
The focus involved determining the areas or profile that make
up digital competences, and the level of development that now
exists in the online environment.

The justifications for the analyses in the literature identified
regarding the importance of digital competences at the
university level are divided into four main groupings: (1) those
meeting the new challenges of the digital society, being able to
confidently confront the challenges in this sector, and respond
to its social demands; (2) those enriching the teaching-learning
process, being able to take advantage of the informational and
communicational possibilities (especially in online training)
and making the change of role of the teacher more effective;
(3) developing the digital competence of students as a key
competence, as well as empowering them and training them as
digital citizens; and (4) promoting either content or
professional development by using digital technologies in
either face-to-face or virtual venues. According to Selwyn
[58], beyond the external and internal justifications for the
introduction of digital technologies in higher education, their
use seems to have become an accepted and expected inclusion
in the curriculum today. In addition to contributing to the
modernization of educational institutions, digital technologies
have great potential for transforming the teaching-learning
processes and providing new learning opportunities [59].
Today, educators at tertialy level need to adapt to these
changes and become more deliberately competent in
technology, in order to respond to new challenges and
demands - something that has been a recurrent theme since the
turn of the century [60].

In reference to the second question, digital teaching
competences appear to be composed of (1) a series of
technical skills, (2) didactic application in the teaching-
learning processes, (3) inclusion in professional development,
and (4) the ability to develop the digital competences of
students. Technical skills include the informational dimension
(search, access, selection, storage and management of
information), communication skills, interaction and
collaboration with others, the ability to create documents and
objects with different supports and formats, as well as all
ethical and legal aspects derived from them. Didactic use

comprises the design of digital environments, activities and
learning experiences, implementation, monitoring and
assessment of the student, as well as the educational practices
themselves, along with elements such as the design of
inclusive activities that attend to diversity.

In terms of professional development, the analysis focused
on the ability to explore the possibilities of technology,
research and reflect on their own practice in the classroom,
transform it, and share it with others through networks. These
areas or dimensions coincide with those proposed by
Krumsvik [9] in his Norwegian model of digital teacher
competence. In addition to these, Duran, Gutiérrez and
Prendes [61] also add professional dimensions such as
research, innovation and dissemination in online communities.

A part of the research gathered suggested the development
of digital competences of students as part of teachers’
responsibility and competence. In this sense, the European
DigCompEdu model [10] - more oriented towards pre-
university teachers - also includes this element, along with the
importance of empowering students, a factor that is not always
present in the models analyzed for this specific study.
According to Castafieda, Esteve and Adell [62], digital
teaching competence models often propose the use of
technologies in the “classical” aspects of the teaching profile,
i.e., teachers in the classroom, forgoing the inclusion of such
elements as empowerment or social commitment.

Finally, to answer the third research question, the articles -
generally of an empirical nature — have been analyzed with
respect to the assessment of the teaching digital competence of
university teachers. Taking into account the multiple and
varied assessment instruments (most of which should be more
accurately identified as “self-assessment”), it can be
concluded that most of the teaching staff show an adequate
digital competence at a basic level, especially in relation to
technology used in daily routines, as opposed to in more social
contexts.

As for the pedagogical use of digital technologies, there
appear to be more disparate results. Some authors in the study
[21, 29] suggest that teachers possess a high level of
competences with respect to the design of learning activities in
which technology plays a substantial role, while other authors
[50, 56] state that there are important training gaps in this
regard. In any case, there appear to be a general conclusion
that technical skills are superior to sound pedagogical ones.
The level is also medium-low with regard to the use of
technologies  included in  continuous  professional
development, and there is little evidence regarding the
capacity of teachers to increase the digital competence of their
students. According to Almerich, Orellana, Suarez-Rodriguez
and Diaz-Garcia [63], technological skills are the basis of
sound pedagogical methodology, and are a valid model for
both pre- and university education. However, pedagogical
training is crucial for adequate digital competence of
university teachers [42]. As stated by Prendes and Gutiérrez
[64], familiarity with a certain methodology does not
presuppose its use. Teachers need to be aware of the
possibilities that technologies offer, as well as knowing and
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sharing examples of good practices with their students and
peers.

V. CONCLUSION

In the coming years, advances in technology will continue
to influence and transform the different aspects of teaching-
learning processes. In fact, there is no single model that can be
used definitively in training, either for university classes or for
educators. Higher education institutions are faced with new
hybrid models, which integrate face-to-face and virtual classes
thanks to the possibilities technology offers [65]. This became
even more evident in this first half of 2020, due, unfortunately,
to the Covid-19 health pandemic. More than ever, education
systems must be able to prepare their students to function in
this new reality, as well as to be prepared for the next
technological revolution [66].

Opverall, this study has shown that educators need adequate
digital competences to meet the challenges of the
technological world. It is a competence that enables them to
enrich their teaching and their own professional development,
beyond basic digital skills. This review of the literature
complements others carried out previously, such as that of
Rodriguez-Garcia, Raso and Ruiz-Palmero [67], which
focused on teacher-training, and which showed that this
subject has become a growing research topic, as it has incited
great interest in the international scientific community.
Despite the various analyses, not all definitions of the digital
competent teacher share the same vision of the profile of a
teacher in today’s world. Based on Williamson's ideas [68], it
is a construct built from a mixture of ideas produced for
different purposes and at different times, so that although
digital competence and technologies are part of many of the
current discourses, they differ substantially in other respects.

As with all research, this report has its limitations. The
literature focusing on the digital competence of university
teachers is still scarce and, in many cases, based on the
analyses of the participants' own self-perception. Furthermore,
in the first phase of the review many researchers focused on
the competences of Pre-School and Primary teachers, and
these studies were therefore discarded. The relative dearth of
literature centered on higher education, the wvariety of
frameworks and dimensions that comprise this competence, as
well as the predominance of skewed results because of
elements of self-perception, has meant that the present review
of the literature, even though it has followed a process of
systematic and rigorous analysis, has not been able to go
beyond a descriptive and integrated examination of the
literature. Taking into account the growing trend of this
subject, it would be appropriate to explore in future studies the
possibility of using meta-analysis techniques that would enrich
and provide statistical validity to the results.

A further challenge is that there is no single term in English
to refer to digital teaching competences, and it is difficult to
include all the literature that addresses this subject. In fact, it is
important to stress the large number of articles analyzed from
South America. As already mentioned, some of these

limitations may consequently lead to the impetus for future
research, with new names being included in the review, and
the number of researchers extended, to avoid possible biases.

Another important future line of work is to delve deeper
into the possibilities of training and evaluation of teaching
competences, something that seems to be more common at
pre-university levels [69]. In addition to the statistical analysis
mentioned above, and beyond the exploration of self-
perception, it would be advisable to go further into the
analysis of this competence through qualitative research
methods, such as case studies or ethnographic methods. Thus,
one could analyze, for example, real cases in the use of
technology in the teaching-learning processes, what
pedagogical approaches are underlying in such uses, the
importance teachers attribute to the performance of this digital
teaching competence, and to what extent the context favors or
determines its performance. All of this would provide a
broader perspective. In this sense, this study forms part of an
investigation in which, in the future, it will continue to deepen
the analysis of the digital teaching competence of university
teachers.

Finally, it may also be useful to analyze the role that
universities, as institutions, should play. As Pettersson states
[70], this is a very important competence that should not be
the exclusive responsibility of the teacher. Higher education
institutions need to be able to respond to these new demands
with adequate digital training for their educators. According to
Marin, Vazquez, Llorente and Cabero [71], this is something
that is still the exception in teacher-training programs.
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