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Abstract. The article highlights the issues of developing a system for digital competence of the teacher.
The paper describes the research that resulted in the development and implementation of the system for
digital professional development for university teachers at the Borys Grinchenko Kyiv University. The
principle of system adaptation is realized in two directions: to time possibilities of testing and minicourse
passing; to needs of teachers according to professional direction and disciplines taught. A model of
organisation of this system based on self-assessment, self-education and micro-teaching principles has
been developed. The main structural elements of the system are diagnostic test and sets of minicourses.
The approaches to the formation of the diagnostic test, including ensuring its integration, variability
and validity, as well as the principle of its use in order to establish the level of digital competence of
teachers in accordance with the developed corporate standard of digital competence were applied in
detail. Using the example of the compulsory level of digital competence Analyst-Researcher (A) the use
of mini-course sets for Integrator (B1), Expert (B2), Leader (C1) and Innovator (C2) levels are described.
The system allows teachers to build their own professional development trajectory as a digital footprint
reflected in a personal study, and the use of embedded business intelligence tools provides a visualised
holistic picture of digital professional performance. The place of the system and its further development
for professional development in the digital twin of the educational institution is highlighted.
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1. Introduction

The objectively necessary mass transition to e-learning during the quarantine period has become
a kind of global challenge for the whole educational environment, including higher education
and teachers in particular.

An important issue is the quality of e-learning, as noted, for example, in the 2021 EDUCAUSE
Horizon Report [23]. This focuses specifically on quality of the online learning as a technology,
the use of analytics, open resources, a mix of blended and hybrid course models. At the same
time, the requirements for digital competencies are increasing, which makes teachers in today’s
environment to effectively use digital tools to deliver online learning experiences.

For this reason, the issue of implementing an effective professional development system that
contains research, didactic, leadership and digital components is of particular relevance. The
aim of the study is to design and implement an system of professional development for teachers
in digital areas.

The analysis of current research has shown that a large number of scholars pay a lot of
attention to this issue.

Seel and Zierer [25] stress that the implementation of digital technologies in education
will be effective if it is teacher and pedagogy will take the lead rather than technology. The
main focus of educational responsibility has always been human development. The human
being in pedagogy is both the starting point and the end result. This approach must also be
applied to the digitalization of education. Digital technologies cannot become a substitute
for the pedagogical component of the educational process. Moreover, digitalization must be
subordinated to pedagogy.

Meyers, Erickson and Small [15] believe that the development of digital technologies and
tools requires new knowledge and skills from the educator; the educator should ensure that
applicants for education master digital tools in order to be ahead of the younger generation and
help them master the necessary competencies to increase the availability of new knowledge.

Yarbro et al. [34] stresses that in the digital space it is the teacher who determines the pace of
learning, organizes the topics that implement subject knowledge, and is responsible for students’
progress.

The Digital Competence Profile of Educators (DigCompEdu) proposed in 2017 describes 22
competencies, the focus of which is not on technical skills, but on the teacher’s ability to use
digital technologies to enhance the educational process.

Kluzer and Pujol Priego [12] describe the implementation practices of the European Digital
Competence Framework (DigComp) consisting of 50 case studies and tools.

Ottestad, Kelentrić and Guðmundsdóttir [22] define the digital competences of an educator
as a set of components: general, which includes general knowledge and skills that teachers
should have; didactic, which reflects the digital specificity in each discipline and professional
oriented with a description of digital rice.

Professional development for Finnish teachers is organized directly by educational institutions,
the National Board Institute of Education, the National Center for Professional Development in
Education, teacher education departments and faculties of higher education institutions through
a credit system [21].

In Great Britain professional development takes place according to two models: the course
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model based on universities and professional development directly based on school-based
in-service education [14].

The professional development process in Canada includes various educational institutions:
universities, departments of education, school boards, regional education centers, volunteer
associations of subject teachers, teachers’ unions, private providers of professional development
services [29].

Professional development for U.S. teachers takes place in multilevel institutions of higher
education [33].

According to the Pelletier et al. [23] at the beginning of the pandemic, educational institutions
started to develop portals/hubs that included different educational resources and use new
teaching strategies. The educational reference materials presented on them to help teachers
move quickly from traditional to online learning. One of the best examples was the training of
teachers at Indiana University and its partners. The developers actively developed the site’s
resources, allowing them to quickly review and redistribute materials to meet faculty needs.
The site, its structure and content have also been used in the future not only by colleges and
universities in the United States but also by other higher education institutions.

The pandemic requires new pedagogical approaches for educators to rethink the ways
and methods of delivering content to applicants, motivating them, establishing electronic
communication and collaboration, and evaluating performance [2, 4, 8, 10, 27].

At the same time, an important point in defining quality is standardisation, which is a complex
multifactorial process.

The Standards and Guidelines for Quality Assurance in the European Higher Education Area
(ESG) standards for quality assurance in higher education [30]: internal and external, based on
the experience of quality assurance in the Western European countries, set the only European
format for quality assurance systems and the creation of a single European educational area.
The documents stipulate that HEIs should have certain procedures and criteria to validate the
qualifications and professional level of teachers [18, 19].

Given that Ukraine is a party to this space, higher education institutions implement these
standards, which are specifically stated in the Law of Ukraine on Higher Education [32].

The professional standard for the group of professions “Teachers of Higher Education Institu-
tions” [28] defines the conditions for the professional development of teachers and specifies a list
of their job functions, each of which provides a detailed description of professional competences,
noting the necessary knowledge, skills and abilities, a considerable part of which require a
sufficiently high level of digital competence.

Taking into account the above-mentioned requirements in the professional standard of a
teacher at Borys Grinchenko Kyiv University the “Teacher Profile” was developed, which reflects
the manifestation indicators and learning outcomes of a university teacher in the context of
such qualities: didactic, research, leadership and digital competence.

2. Digital professional development for university teachers

Professional development at the Borys Grinchenko Kyiv University is implemented in five
modules: digital competence module, research competence module, leadership competence
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module, didactic competence module, professional competence module [24].
The digital competence module is offered to teachers to develop digital competence, namely

an introduction to modern educational trends, ways of introducing innovative technologies
into the educational process, 21st century skills, the peculiarities of blended and online learning
[11, 13, 17, 20, 26, 31, 35]. Participants explore tools for creating quality e-content, implementing
formative assessment, effective communication and collaboration. Learning takes place in
a blended learning format using the e-learning course “Digital Module” [6] located in the
university’s e-learning system (figure 1).

In order to improve the professional development system, teacher satisfaction is constantly
monitored [5]. To analyse the dynamics of professional development indicators analytical
data is tracked in real time using a modern business intelligence tool – Microsoft Power BI
[9], which is a set of business intelligence services with cloud support for data analysis and
visualisation. The main advantage of this tool is the ability to build interactive dashboards, with
key performance indicators that are available for viewing from any device connected to the
Internet.

The visualised report performed in Microsoft Power BI presents a detailed comparative
analysis of teacher professional development individually and in the context of the structural
units of Borys Grinchenko Kyiv University in the period 2018-2020. Examples of the details of
the “Professional Development” dashboard and the dynamics of professional development by
division and individual teacher are shown in figures 2, 3.

The availability of a detailed visual report enables the top management of the University to
analyse the development of the teaching staff in dynamics, and for the teacher to rationally
build a trajectory of self-development.

3. Designing the system for digital professional development of
university teachers

According to the Concept of Digital Competence Development to improve the system of pro-
fessional development the Corporate Standard of Digital Competence of University Teacher
was developed, introduced to increase the level of digital competence of teachers, which is
recognized as one of the key competences of successful person of the XXI century, to improve
the quality of educational process, actualization of competitiveness of teachers by mastering
new digital competences. The spheres of application of digital competence in Borys Grinchenko
Kyiv University are determined by the main types of teacher’s activities: teaching, research
activities, professional communication and cooperation; digital self-management. Five levels of
digital competence are defined:

• Analyst-Researcher (A), which is mandatory;
• Integrator (B1), Expert (B2) – sufficient;
• Leader (C1), Innovator (C2) – high.
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Figure 1: The structure of the electronic training course “Digital Module”.

3.1. Model of the system for digital professional development for university
teachers

According to the approved digital competence standard, the systems for enhancing teachers’
digital competence have been amended and the practice of compulsory university-wide testing of
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Figure 2: Example of a mapping of the dynamics of the division staff development.

Figure 3: An example of reflecting the dynamics of professional development of a particular employee
of the unit.

teachers has been abolished. Instead, an system of professional development has been developed,
which is based on self-assessment, self-study, the principles of microlearning, e-learning and
the like.

The adaptability of the system consists in giving the teacher an opportunity to choose the
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subjects to be taught according to their own professional needs, taking into account the specifics
of the disciplines they teach, and to work with the teaching materials 24/7/365.

The professional development system contains a diagnostic test and a structured set of mini-
courses that are presented according to the levels of digital competence according to the fields
of application.

The model of the professional development system is shown in figure 4.

Figure 4: Model of system for digital professional development of university teachers.

The developed model allows the teacher to be aware and self-motivated to improve their
skills, including in the digital skills, using a diagnostic test and passing mini-courses. First of
all, the level of digital competence of a teacher is determined by the results of a diagnostic test,
mastery of level mini-courses (every course contains a final test) with the possibility of building
an individual trajectory of professional development and the marking in a personal office of the
achievement of the appropriate level – the digital footprint.

3.2. Diagnostic test to determine the level of digital competence of a teacher

The development of a diagnostic test to determine the level of digital competence of a teacher
was carried out in several stages. First, the goals of the test were defined – self-assessment
of the level of digital competence and determining the need for its further improvement. It is
self-assessment that lies at the heart of a teacher’s motivation to choose his/her own trajectory
of professional development and improvement of digital resource skills. Traditionally, goal
classification has been implemented similar to Bloom’s taxonomy [1, 3, 7], but according to the
levels of digital competence defined in the Corporate Standard, and the domain is described,
will be diagnosed. It is defined that this test will assess the cognitive domain or cognitive sphere,
i.e. knowledge and attitudes towards aspects of digitalization in the areas: learning activities,
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research activities, professional communication and cooperation; digital self-management.
Indirectly the psychomotor domain is assessed, because the passing of the test takes place using
a digital tool in an system developed. The objectives do not include and consequently do not
offer tasks for the assessment of the personal emotional domain.

The choice of testing as a measurement method offers a number of advantages given the
rapid response in the self-assessment process. The diagnostic test determines the level of digital
competence of teachers, i.e. the competences that colleagues have or do not have now according
to the given descriptors of the corporate standard, detailing the skills of university teachers
according to the levels of digital competence and the areas of application.

Secondly, a base of test tasks is created according to the matrix, which is developed based on
the structure of digital competence standard and 97 descriptors. The matrix is three-dimensional
1 dimension is one of the four activities of a university teacher; 2 dimension is one of the five
levels of digital competence; 3 dimension is conditional horizontal lines of development of a
certain competence, which are formed according to the content and aspects of the activity.

In order to be able to provide a variable diagnostic test to determine the level of digital
competence 3–5 alternative test tasks to each descriptor are provided.

The choice of test item formats is limited by the capabilities of the chosen tool, i.e. LMS
Moodle [16]. We use test tasks of the following types: multiple choice with one or more correct
answers, yes/no, establishing logical sequences or correspondences. Graphic objects of a certain
quantity are used in the test tasks, but more textual materials.

Thirdly, in the process of shaping the test its integrated nature is taken into account and
in connection with that two lines are defined, i.e. the test has subtests in accordance with
the activities of university teachers and on the other hand it is integrated according to the
levels of the competence. A decision was made at the physical conclusion of the test and
accordingly it was taken into account in its specification, the subtests of the activities to be
concluded into a test for the specific level of the competence. Thus a separate test for the
confirmation or non-confirmation of the Analyst-Researcher level is created. The results will be
processed as soon as a statistically relevant number of participants is achieved for the analysis
and the summarising. There is no need to equalise the test when concluding it for a particular
competence level, because its balance in terms of difficulty has already been taken into account,
and consideration of the logical coverage of meaningful questions is provided by including test
items in accordance with the matrix for the establishment of comprehension of the competence
described by each descriptor without exception.

The validation process to establish the validity and reliability of the test results will take
place in parallel. The participants will be informed of these nuances. The passing score is
provisionally set at 80 percent. However, the feasibility of such a limit to determine the pass/fail
result will also be tested and adjusted if necessary.

For professional development using the system the teacher is firstly invited to take the test to
prove the compulsory level of digital competence “Analyst-Researcher”. If the teacher enters 80
percent of points, he/she can receive a certificate of confirmation of this level, or take the test of
the highest level. If the compulsory level is not confirmed, the teacher can take the mini-courses
directly in the professional development system. The list of mini-courses on offer generally
enables the teacher to practise all areas of digital activity in accordance with the requirements
defined in the standard.
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3.3. Multi-level mini-courses in the system for digital professional
development for university teachers

Mini courses are designed in the e-learning system of the university, which functions on the
basis of LMS Moodle, the learning platform oriented to organise collaboration of educational
process participants. It is used both for organising traditional distance courses and classroom
learning support.

In order to realise the next stages of effective professional development in line with the model
(figure 4), mini-courses with the possibility to accumulate a corresponding number of hours,
e.g. a set for the Analyst-Researcher level (figure 5), have been developed.

Figure 5: Set of mini-courses for the Analyst-Researcher level.

The title of each course indicates the number of hours that are allocated to studying the
material and what will be entered into the accumulation system, there are also marks on the
percentage of completion of the course and its completion.

Mini-courses contain educational materials, including mandatory ones with the appropriate
mark, and a final test (figure 6).

The system provides tracking of tasks and own learning progress (figure 7, 8).
The full completion of the mini-course is displayed in the block “Status of completion of the

course” of the mini-course, and the points scored, ie hours, are automatically displayed in the
Journal of assessments of a certain level of digital competence (figure 9, 10).
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Figure 6: Example of the mini-course.

Figure 7: Tracking the performance of mini-course activities.

Figure 8: Progress of implementation.

For the convenience of all participants and for easy perception and understanding of the
data obtained, we consider it advisable to use visualisation tools that speed up and simplify the
data analysis process. In particular, to track user activity directly in the learning system, the
“Statistics” block is used, containing automatically updated visualised information about the
connection during the last month and the current day (figure 11).

The analysis of data from the additionally installed plug-in block “Progress of completion”
and the report “Activity completion” for each level of digital competence separately allows to
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Figure 9: Course completion status.

Figure 10: Journal of assessment.

evaluate the progress of each teacher in mastering mini-courses of a certain competence level,
to identify which mini-courses are most or least in demand for further consideration in the
process of improving the system as a whole (figure 12, 13).

The “Statistics” report displays data on user activity in the training system in general, taking
into account the sets of mini-courses for all levels of digital competence (figure 14).

Thus, the results of analytical data on the activity of teachers on the course, high demand,
the relevance of certain mini-courses or, conversely, low use give the opportunity to modernize
the system, to develop more relevant courses.

The system additionally uses an embedded business intelligence tool – Power BI plug-in for
the LMS Moodle platform, which will allow for a visualised holistic view of performance.
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Figure 11: Statistics block.

Figure 12: Implementation progress.

Figure 13: Activity completion report.
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Figure 14: Statistics report.

4. Conclusions and prospects for further research

The requirements of the present and the regulations adopted at different levels prompted the
participants of the study to revise the approaches and ways of professional development. Thus,
the results of the study designed an system for digital professional development for university
teachers in accordance with the developed model, the main components of which are equal
digital competence, diagnostic test, sets of mini-courses for each level.

A diagnostic test has been developed which considers the need to integrate the skills of
using digital tools in all teaching activities: research, teaching, professional communication and

164

https://doi.org/10.55056/etq.6


Educational Technology Quarterly , Vol. 2022, Iss. 2, pp. 152-168 https://doi.org/10.55056/etq.6

digital self-management. It is designed to determine the current level of digital competence of
a teacher. Mini-courses, compiled according to teacher’s digital competence levels, declared
in the developed Corporate Digital Competence Standard, containing materials, in accordance
with certain descriptors according to activities.

Professional development of a teacher in the system begins with a diagnostic test, based on
the results of which a referral is made to take mini-courses of an appropriate level.

The developed system for digital professional development provides an opportunity to visually
observe one’s own digital footprint in a personal study room and promotes teachers’ self-
motivation to improve their digital competence and, consequently, the quality of educational
services in general.

Taking into account the diversity and significant differences in disciplines as well as individual
teachers’ ability to devote certain time to study, the system is adapted so that teachers choose
mini-courses at their own discretion and have access to the study materials of the system
24/7/365.

In the future, it is planned to expand the teacher professional development system in other
areas: research, didactic, leadership and professional development. This will enable teachers
to acquire additional knowledge and continuously improve their skills in order to fulfill their
professional responsibilities.

The experience of implementing a system for digital professional development can be useful
for other universities, which can take the proposed system model as a basis and adapt it to their
own conditions and needs.
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