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CHAPTER 22

TEACHERS’ DIGITAL COMPETENCE
AND THE DIMENSION OF CREATING AND USING
DIGITAL LEARNING MATERIALS

Abstract: Circumstances caused by the COVID-19 pandemic have posed
numerous challenges to the teaching profession, especially in the domain of digital
competences and ensuring the quality of teaching in a virtual environment. Digital
competences are an important segment of teachers’ professional development and
their ability to introduce innovations in teaching practice. One of the dimensions
of teachers’ digital competences is the ability to create and use digital learning
materials and online learning tools. The use of digital teaching content has become
an inevitable necessity in contemporary education, especially in the context of
achieving interactivity and encouraging student engagement in distance learning.
The aim of the paper is to consider the teachers’ digital competence as the basis
for enriching educational work by creating teaching content through technology.
The paper is focused on the definition and analysis of the key frameworks of dig-
ital competences, with a particular interpretation of the operational dimension or
teachers’ readiness to modernize the teaching process, which includes the aspects
of search, adaptation, creation, sharing of content and use of digital platforms. As
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the digital capability of teachers is a significant indicator of teaching efficiency;, it
is important to take measures for the continuous improvement of teachers in the
tield of digitalization of education.

Keywords: digital competences, digital learning materials, online tools, distance
learning, COVID-19.

INTRODUCTION

Digital transformation of education, caused by the intensive development of
modern society and technological innovations, has led to fundamental changes
in the education system. The integration of technology in education has become
more current with the emergence of the SARS-CoV-2 virus when distance learning
became a new reality for both students and teachers. The COVID-19 pandemic
presented many complex challenges for educators, requiring not only adaptation
to the new circumstances for health protection but also the implementation of
innovative pedagogical strategies to maintain the quality of teaching process in a
virtual environment. In other words, the transition from traditional to modern way
of teaching involved the didactic design of teaching activities so that ICT ensures
an adequate level of effectiveness and efficiency (Antonijevi¢ 2021). This primarily
refers to the use of digital technologies, online learning platforms and tools that
promote interactivity and student engagement. A teacher, as a “professional in
the field of education” (Nikoli¢ 2021: 130), should possess not only pedagogical,
psychological, didactical, subject-specific and communication competences, but
also digital competence, one of the key skills of lifelong learning.

Digital competences represent a crucial component of teachers’ profession-
al development. Despite the fact that citizens’ digital literacy has been discussed
for many years, as evidenced by numerous national strategies, frameworks and
regulations, this theme becomes even more significant with the declaration of a
pandemic. From an educational standpoint, our system faced numerous problems
that were caused by the insufficient or inadequate level of teachers’” readiness to
conduct classes in a digital environment. This primarily refers to the teacher’s ability
to present teaching content in an interactive manner by designing digital learning
materials and incorporating online tools into teaching practice. As digital compe-
tences represent a complex concept, the potential for creating and using modern
digital resources for teaching and learning stands out as one of the dimensions.

The aim of this paper is to consider the digital competence of teachers as a
basis for enriching educational work by creating learning material through tech-
nology. The focus of the study is directed towards the definition and interpreta-
tion of key frameworks of digital competences from an international and national
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perspective, with an analysis of the operational dimension or teachers’ readiness
to modernize the teaching process by searching, adapting, designing, sharing and
using digital learning content, platforms and tools in learning-teaching practice.

THEORETICAL CONCEPTUALIZATION
OF DIGITAL COMPETENCES

The successful functioning of an individual in all aspects of life and work,
in conditions where complex requirements are set due to increased digitalization,
is possible if continuous efforts are made to develop the necessary competences
for the 21st century through all forms of education. Globally, and in our country
as well, competences are becoming a key strategy for lifelong learning, so their
interpretation is given greater prominence.

The European Commission (European Parliament and the Council of the
EU 2006) formulates competences as a combination of knowledge, skills and at-
titudes that individuals need for personal fulfillment and active participation in
knowledge society. A similar interpretation is defined by the Law on the National
Qualifications Framework of the Republic of Serbia (2018). Competences provide
the responsible use of knowledge and skills in leisure and learning (Ala-Mutka
2011), personal advancement (Guzman-Simén, Garcia-Jiménez & Lopez-Cobo
2017) and successful functioning in professional situations (Garcia-Sanz & Moril-
las 2011). They are not a static, unchanging category, but are acquired during life
and depend on genetic predispositions, psycho-physical and cognitive potentials,
individual experience and the environment (Pavkov & Zivéié 2013: 73). Certainly,
the greatest influence on the development of competences is attributed to formal,
non-formal and informal education.

Modern tendencies in educational policies are directed towards the popular-
ization of digital competences. It can be defined as “the set of knowledge, skills,
attitudes that are required when using ICT and digital media to perform tasks;
solve problems; communicate; manage information; collaborate; create and share
content; and build knowledge effectively, efficiently, appropriately, critically, crea-
tively, autonomously, flexibly, ethically, reflectively for work, leisure, participation,
learning, socializing, consuming, and empowerment” (Ferrari 2012: 3). Digital
competence entails a responsible, critical and creative approach to technology
and meaningful usage in order to achieve goals in all spheres of life. A digitally
proficient individual tends to analyze, systematize, synthesize, select and evaluate
new knowledge through digital resources (Calvani, Cartelli, Fini et al. 2018). This
competence includes understanding the working mechanisms and reliable use of
digital technologies, analyzing available information and data, achieving effective
communication, managing digital content, and reconsidering the possibilities,
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limitations and risks associated with technology in the context of self-development.
Such interpretation is presented in the European Digital Competence Framework
(DigComp), upon which strategic national documents have been constructed in
several countries (Carretero, Vuorikari & Punie 2017). It can be concluded that
the concept of digital competence implies the autonomous and functional use of
technology, as well as an open attitude and awareness of integrating technology in
all life and professional activities.

INTERPRETATION OF THE DIMENSIONS
OF TEACHERS’ DIGITAL COMPETENCES

The educational system is considered the most important sector for the de-
velopment and improvement of digital skills. Since teachers are the main initiators
of changes in the teaching process, it is clear that, in addition to the range of com-
petences they possess, they must also be digitally competent.

Along with the general definition of digital competences, from the perspective
of a modern teacher, this phenomenon contains certain specificities. Namely, the
teacher digital competence implies knowledge and skills related to the effective
use of technology in performing teaching tasks and activities. The crucial part is
reflected in his ability to analyze the pedagogical potential of using ICT to innovate
the teaching process. The teacher should recognize the values and limitations of
digital resources and use the technology for further professional development.

A digitally competent teacher applies learning methods and strategies that
strengthen students’ engagement and educational opportunities. This ability in-
cludes solving problems in class with the help of technology (Saluky, Riyanto &
Rahmah 2022) as well as creating a safe and secure digital learning environment
(Dedi¢ Bukvi¢ 2022). As teachers are role models for students, it is evident that
the students’ level of digital capability directly depends on the level of the teachers’
digital skills. In this sense, it is important to focus on the permanent improvement
of the digital competences of all participants in the teaching process.

Guidelines and strategies for the development of teachers’ digital competence
are outlined in the European Framework for the Digital Competence of Educators
(DigCompEdu). The framework describes elementary 22 competence segments
classified into six key areas (Redecker 2017: 16). The main reference points of these
dimensions are presented in a table (see Table 1).
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Table 1: Key areas of the European Framework for teachers’ digital competences

Professional
engagement

Using technology to develop communication strategies
and professional interactions with colleagues, parents and
students. Managing technology for sharing experience,
collaborative innovation of pedagogical practice, critical
evaluation of digital teaching strategies and permanent
professional development.

Digital resources

Selecting and applying digital resources that correspond to
the learning objective, pedagogical concepts and student
capacities. Creating new or modifying existing educational
digital content in accordance with the proclaimed learning
goals. Responsible use and protection of digital content,
and ensuring the availability of materials to stakeholders.

Teaching and
learning

The skill of planning and implementing technology in

all phases of teaching and learning. Managing digital
teaching strategies. Using technology to encourage
interaction, provide guidance, mentoring student
activities, initiate peer collaboration in group projects, and
support self-regulated learning.

Assessment

Using technology with the aim of effective and innovative
assessment of student achievement. Critical analysis and
data interpretation of student individual performance
and progress. Using digital resources to provide timely
feedback and enhance existing assessment strategies.

Empowering
learners

Encouraging learner-centered pedagogic strategies

and active participation of students in building their
knowledge. Creating conditions for the availability of
digital resources to all students. Ensuring individual
advancement, development of critical and creative
thinking, empowering students’ personal needs and using
technology to individualize and differentiate the teaching
process.

Facilitating
learners’ digital
competence

Developing and strengthening students’ digital
competences. Enabling students to use technology
adequately, to find and analyze information and to create
or modify digital content. Ensuring the conditions for safe
technology usage and solving technical problems.

Based on the presented areas of teachers’ digital competence, it is concluded
that it does not only involve the efficient implementation of technology in teaching
practice. Teachers should use technology for their professional development and
to enhance interaction with participants in the educational process. Also, digital
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competence requires a high level of creativity and innovative planning of teaching. It
is important to provide a holistic analysis of student achievements, which is possible
if the teacher uses tools and software to assess the acquired knowledge, summative
and formative evaluation (Stanojevi¢ & Dimitrijevi¢ 2022). An integrated approach
to the presented dimensions of teachers’ digital competences represents the basis
for the development of students’ information and media literacy, which is another
value of the analyzed European Framework.

Building on the DigCompEdu framework, the national Framework for the
Digital Competence of Teachers - Teacher for the Digital Age, was presented in
2017. This framework categorizes the elements of digital competences into eight key
areas. The document was revised and a new one was published in 2019 (Framework
for the Digital Competence of Teachers - Teacher for the Digital Age 2019 2019),
aligning teachers’ digital competences more closely with the European framework.
The framework includes 24 specific components which are organized into 6 cate-
gories. Within each category, three levels of complexity are proposed (basic, inter-
mediate and advanced level), which can be used for a more adequate assessment
of teacher digital competences. The areas defined by the framework are presented
in the following table (see Table 2).

Table 2: Categories of the national framework of teachers’ digital competences

Using the potential of digital technology to build an
effective civil society. Training students to use technology
safely, to behave cautiously in the online environment, to
understand ethical standards of digital products, to know
the principles of data protection and storage, to protect
their health and to use technology for contribution to
society.

Knowledge and skills for the effective use of digital
resources in teaching and learning. The ability to properly
use the Internet, search for data, select and use digital
learning content and tools, create and co-create new
multimedia content, download, manage and share digital
resources in online system.

Planning the use of technology, creating a stimulating
digital environment for learning, using learning

Teaching and management systems. Using technology to present
learning teaching content, achieve communication and create

an authentic atmosphere for learning adapted to the
individual student needs.

Digital
environment

Digital resources
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Utilizing modern approaches in assessing and monitoring
student progress. Using technology and digital tools for
summative and formative assessment, creating online
tests, delivering feedback, understanding the concept of
class and student e-portfolios and monitoring personal
development.

Using technology to provide the necessary and

additional educational support to students. Achieving
individualization and differentiation of teaching by
applying technology, especially assistive technology.
Ensuring equal availability of digital learning materials to
all participants in the teaching process, overcoming and
preventing the digital divide.

The ability to effectively exchange information with
Professional students, parents and colleagues in a digital environment.
engagement Participating in forms of professional training programs,
knowing the concept and development of own e-portfolio.

Assessment and
monitoring student
progress

Support for

students

The values of the framework are multiple. Based on the categories and level
of complexity, teachers can self-assess digital competences and think about fur-
ther improvement in certain areas. The contribution of this document is reflected
in the dimensions that focus on preserving the safety of students in the online
environment, managing digital resources as well as using interfaces and learning
management systems. Furthermore, aspects related to the individualization of
the teaching process and inclusion are very significant. This includes the use of
assistive technology, which provides specific pedagogical support to students with
developmental and learning difficulties, ensuring a high level of independence and
engagement in online learning (Arsi¢ 2023).

Hence, it is necessary to empower teachers to independently create new digital
learning materials and use available content through digital tools. In this regard,
the focus of this paper is the analysis of this complex dimension of teachers’ digital
competence.

ANALYSIS OF THE OPERATIONAL
DIMENSION - CREATION AND USE OF DIGITAL
LEARNING MATERIALS AND TOOLS

The implementation of ICT in education includes several aspects, among
which the potential of technology in the modernization of learning content stands
out. The use and creation of digital learning materials is an integral part of the
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teaching profession and its digital competence. This dimension can rightly be
considered one of the most complex, as it represents a combination of teachers’
practical or operational IT skills and pedagogical-didactic knowledge in the field
of their subject expertise. Presenting the key elements of the teaching topic in a
multimedia and creative way will ensure teaching clarity and its adaptation to the
needs of students, digital natives.

The dimension contains several key categories: search and selection, ad-
aptation and creation, sharing and management of digital learning material and
platforms. As each of these groups involves different digital skills of teachers, it is
necessary to provide their overview.

1. Search and selection of digital learning material - This aspect includes var-
ious strategies for searching and selecting appropriate internet resources, from
simple use of browsers through defining keywords, accessing forums and portals,
open educational resources, free digital tools and software, to the use of innova-
tive search techniques. The pedagogical value of this category is reflected in the
teacher’s ability to critically approach the selection of digital learning materials
and consider the nature of learning goals and outcomes, students’ prior knowledge
and the educational context in which these teaching contents can be used. So, it is
important to choose digital learning materials in a way that stimulates students’
curiosity, motivation and activity, as well as interaction with the teacher.

2. Adaptation and creation of digital learning material - This category primarily
encompasses the modification and combination of existing, available digital re-
sources, but also the ability to create digital learning materials, starting from simple
components such as text, images, presentations, multimedia content, interactive
quizzes, digital worksheets to educational games and applications using software
tools. The didactic value is reflected in the creation of dynamic learning contents
that are harmonized with the students” individual needs and learning styles, which
encourage student engagement and enable a more creative approach to the imple-
mentation of the curriculum.

3. Sharing and management of digital learning material and platform - This
segment represents the access of relevant digital material to learners and other
stakeholders using online services for communication and interaction (emails,
links, websites), platforms and learning management systems. Also, this category
contains the knowledge of teachers to download digital resources from the net-
work using software licenses. It is important to ensure a high level of protection
for confidential student data such as test results, reports, formative and summative
assessments. The educational value is reflected in the accessibility and flexibility of
digital learning material, which allows students to work and learn at their own pace.

During the COVID-19 pandemic, the primary goal of the education sector
was to provide access to the teaching process for all students, without exception.
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Online and hybrid learning, as modern didactic systems (Arsi¢ & Jovanovi¢ 2023),
have been recognized as dominant models, and the main role in ICT implemen-
tation is assigned to practitioners. Autonomy in choosing teaching strategies that
involve the use of digital tools has become a key factor in the success of teaching.
In other words, learning material had to be didactically designed and presented
in electronic form. Although initiatives for the development of this teacher skill
existed before the declaration of the pandemic, during that period, teachers had the
opportunity to self-assess this competence and take concrete steps to strengthen
and improve it.

Creating digital learning material using web tools and digital platforms is a
real challenge for many teachers. This statement is confirmed by research findings
in which teachers assess their skills in this domain as insufficiently developed com-
pared to other dimensions such as selection of information, online communication
and protection of sensitive data (Portillo, Garay, Tejada et al. 2020; Saluky, Riyanto
& Rahmah, 2022; Cebi & Reisoglu 2020).

The specificity of online teaching imposed the task on teachers to access
independent use of digital resources. As many tools were available for use during
the pandemic crisis, this period provided a good basis for their exploration, combi-
nation and practical application. Even after the pandemic, many digital tools have
remained accessible to teachers, whether they are free or as a trial version. Available
tools offer a wide range of possibilities for creating quality multimedia teaching
content. Creating digital material is related to the intrinsic motivation and initi-
ative of teachers, however, this process cannot be achieved without the necessary
infrastructure of educational institutions. In this regard, school management and
educational leaders must recognize the need to ensure technical conditions and
access to various applications that will be available to all teachers without exception.

The demand for increased digitalization and more frequent use of digital
learning materials has not bypassed the educational process in our country, howev-
er, the findings of the conducted research do not provide encouraging results. The
research findings show that, before the official declaration of the pandemic, teachers
did not use LMS systems for content exchange and communication with students,
neither independent online classrooms nor educational institution network services
(Nikoli¢ & Milojevi¢ 2020). Also, the study results indicate the low prevalence of
digital platforms such as Zoom and Moodle (Pordi¢, Simonji Cernak & Beljanski
2021). Such results are surprising due to the fact that strategies for strengthening
teachers’ digital competences existed even before the global pandemic.

During distance learning, teachers mostly used programs from the Microsoft
Office suite, Google Forms and prepared presentations and documents (Survey
results: What 15,000 educators think about the implementation of the education-
al process through distance learning 2020), and one of the assumptions for such
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practice can be a low level of competences in selection, adaptation and creation
of digital learning materials. The least used types of digital materials were edu-
cational games, interactive quizzes, associations (Pordi¢, Cvijeti¢ & Damjanovi¢
2021), interactive multimedia posters, digital comic books and glogsters (Mohoric,
Smojver-Azi¢ & Mocibob 2020). In fact, the results of regional research show that
less than half of teachers created digital learning materials using web tools, and
only a third of them created their own digital content combining text, images, and
video materials (Nikoli¢ & Milojevi¢ 2020). So, it can be discussed to what extent
teachers used the available resources and how online teaching was truly adapted
to the needs of students.

As online applications can influence students” achievements, increase their
motivation and facilitate learning process (Vasilijevi¢, Bojovi¢ & Semiz 2022), it
is extremely important to train teachers to integrate online resources into their
teaching practice. Digital online tools are easy to use and can contribute to the
development of convergent and divergent thinking, self-confidence, autonomy
and full mental engagement (Dimitrijevi¢ 2021). Although their representation in
practice is not at a satisfactory level, analyzing available resources, it is concluded
that our teachers most often used innovative tools such as Prezi, Emaze, Pixton,
Canva, Kahoot!, Quizizz, Edpuzzle, WordWall, Socrative, etc. As they enable cre-
ation of digital learning materials, and also requiring a certain level of teachers’
digital competence, it is important to provide a brief overview of their purpose
and basic functions.

Prezi is online tool for creating multimedia presentations. Its value is reflected
in the possibility that information represented by image, text, audio or video can
be displayed in form of a network, while their presentation is dynamic and partial,
beyond the established order, as is the case when using the Microsoft PowerPoint.

The digital tool Emaze is also used for creating dynamic presentations. Slide
presentation is similar to the Microsoft PowerPoint and Google Slide, however, a
significant advantage is the possibility of selection of 3D animations and visual effects,
which makes the presentation aesthetically appealing and interactive for students.

Pixton is a digital tool that allows teachers to present educational content in
comic form. The tool offers a range of options, including character selection, scenar-
ios and environments, allowing the creation of dialogues and the addition of symbols
to visually convey educational content to students. A particular advantage of this
tool is its simplicity and adaptability to the educational needs of younger students.

The digital tool Canva can be used for visualization and graphical representa-
tion of learning content in the form of posters, presentations, brochures, mind
maps, infographics, etc. Canva offers a wide range of fonts, images, graphic symbols,
themes and graphic elements that teachers can combine in their digital learning
materials.
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Kahoot! and Quizizz are tools suitable for monitoring student achievement. In
quiz form, with simple handling, teachers are enabled to ask questions regarding the
selected content. The advantage of these tools is that, in addition to the standard,
textual format, questions and answers can be presented in form of images or videos,
which increases interactivity in the classroom. On the other hand, students can
individually or in teams assess their knowledge in real time. A tool that can also
be used for formative assessment of students is Socrative, which works similarly
to the mentioned tools.

EdPuzzle allows teachers to create original educational videos to introduce
specific content. Additionally, this tool enables the modification of available videos
to align with the goals and outcomes of the lesson. The use of this tool gives teachers
the opportunity to add questions, observations, short notes in the video itself, and
the significant benefit of learning video materials is reflected in their accessibility.
Video lessons can be saved and shared with students, allowing them to replay the
content as many times as needed for comprehension.

Wordwall is a tool for presentation of educational content and assessment of
achieved knowledge through simple word games. Namely, WordWall offers differ-
ent types of games such as Missing word, Matching pairs, Crossword, Hangman,
Flash cards, etc. which encourages interactivity, so students can join the game
during class. The tool is easy to use, and its advantage is reflected in the ability to
use and modify already created material by other teachers. It can be concluded that
educational significance of reviewed online tools is enormous, especially in the
domain of student engagement, teamwork and interactive, purposeful presentation
of learning content. In this regard, it is necessary to ensure the conditions for their
more frequent application in teaching practice.

The priority of contemporary education is the development of students’ digital
competences, especially those related to the use of digital tools in learning. In order
to achieve this trend, teachers have the most significant role in that process. The
extent to which teachers will use innovative online tools in their work primarily
depends on their implicit theories of learning, prior experiences, attitudes and
beliefs about the effectiveness of ICT in the teaching process. This statement is
confirmed by research in which teachers with positive attitudes towards the ap-
plication of technology in practice recognize the value of digital resources so they
use digital learning materials more frequently (Van Acker, Van Buuren, Kreijns et
al. 2011). Teachers who acquired an optimal level of digital competences during
initial education were more prepared to approach the creation of digital material,
thus the educational factor is considered crucial for preparation for the teach-
ing profession. Great importance is attributed to the exchange of experiences and
teaching materials with colleagues, as well as providing support to teachers through
professional associates (Peri¢ 2021). Undoubtedly, the school environment that
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promotes digital technologies will influence teachers to innovate their teaching
work more adequately. Nonetheless, various forms of professional development in
the field of educational technology have the greatest impact on the improvement
of digital competences. As a conclusion, the necessity of organizing an increasing
number of different forms of professional development is emphasized, because in
this way, teachers will permanently work on developing their digital competences
and follow trends in the field of digitalization of education.

CONCLUSION

The benefits of implementing technology in education are evident in all seg-
ments of teaching work, especially in achieving learning goals and outcomes, plan-
ning teaching activities, choosing interactive methods and adapting the curriculum
to the student needs. Use of new technologies is one of the requirements that a
teacher needs to fulfill in order to successfully enhance the quality of the teaching
process. So, teachers’ digital competences are essential for the popularization of
the concept of digital education.

The primary goal of this paper is to analyze the characteristics of teachers’
digital competence for the pedagogical use of digital technologies in teaching prac-
tice. The paper presents the national and international frameworks of teachers’
digital competences, with a special interpretation of the operational dimension - the
readiness of teachers to create and use digital learning materials and tools. As the
main conclusion, it is emphasized that the creation of digital educational content
and the use of available tools and platforms are of fundamental importance for
improving the quality of the teaching process. Digitally competent teachers will
use technology to individualize teaching work by designing content that, with its
multimedia and interactive features, arouses students’ interests, making the gained
knowledge applicable in new situations. The value of applying digital content is
recognized in encouraging active learning and adapting teaching work to students
with different educational capacities, talented children and children with a need
for special social support. In addition to the context focused on the well-being
of students, the potential for the development of digital competences is reflected
in the further personal development of teachers - through the creation of digital
learning materials, teachers can express their identity, critical attitude and their
creative ideas.

Through theoretical analysis, it was determined that teachers prefer to use
simple digital resources and tools to create or adapt existing content rather than
more complex ones that require a higher level of digital skills, independence, ad-
ditional engagement and time. As the actualization of this topic is reflected in the
growing tendency that teachers must be the initiators of the development of stu-
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dents’ digital literacy, it is crucial to identify and define the directions for further
development of teachers’ digital competences.

General recommendations for teachers’ professional empowerment in this
domain include the possibility of acquiring and developing digital competences in
formal, initial teacher education by attending modern courses and study programs,
as well as organizing various forms of continuous professional development. In
addition to encouraging teachers to strengthen their digital competences in an
informal way, the primary training strategies in the field of integration of modern
digital technology in teaching practice must come from educational institutions.
In this regard, educational centers must provide the necessary conditions for im-
proving digital competences through technical equipment and licenses for the use
of digital platforms, applications, software and tools.

It is necessary to intensify collaboration among educators, associates and
school administration in order to determine the reached level of digital competenc-
es and thereby enhance mechanisms of mutual support in uncertain, emergency
circumstances. Willingness of teachers to implement innovations in the educational
process, through the digital representation of learning contents, is considered a
prerequisite for a positive effect on students” active role in classroom. It can be
concluded that the concept of teacher’s digital competences is an important topic
that should be given more attention due to the promotion of the idea of digital
pedagogy, digital transformation of teaching practice, modernization of teaching
content, effective implementation of online learning, development of lifelong learn-
ing culture, functional digital empowerment of students and adequate preparation
of young generations for all the challenges of 21st century.
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