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Abstract

This is an introductory text to a collection of selected papers from the VI International Workshop on
Professional Retraining and Life-Long Learning using ICT: Person-oriented Approach (3L-Person 2021),
held in Kherson, Ukraine, on the October 1, 2021. The volume presents the contributions to the workshops
affiliated with the ICTERI 2021: the 17th International Conference on ICT in Education, Research, and
Industrial Applications.
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1. Theme of the Workshop

The Workshop’s goal is to bring together researchers and practitioners from areas Informa-
tion/Communication Technologies (ICT) and Education/Training (E/T), to support the bridging
process between ICT opportunities and education/training needs. Their mutual influence is in-
creasingly accelerating, sometimes in unexpected ways, with original ideas and innovative tools,
methodologies, methods and synergies that can and must satisfy life-long learning of a person
(from school age to retirement), professional training and retraining in view of the person-
oriented approach. It covers such topics as ICT tools’ design for: remote learning, adaptive
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learning, day-to-day support for individual’s learning, synthetic learning environment, life-long
learning of individuals, learning in the workplace, learning/training process of individuals with
special needs, teaching/learning safety and security, vocational training and carrier guiding, etc.

All topics allowing for the appropriate ICTs that could break down the time, space and cultural
differences of learners and teachers.

The specific goal of this activity is to facilitate a broader understanding of the promise
and pitfalls of these technologies and working (learning/teaching) environments in global
education/development settings, with special regard to the human as subject in the system and
to the integration of humans with the technical, didactic, and organizational subsystems.

2. The Workshop Aims

(i) The identification of needs and opportunities in which coordinated research efforts are
required to expand and understand the emerging technologies in education (such as
cloud computing, mobile tools and services, network infrastructures, systems of computer
modeling, simulation, AR/VR/MR etc.), their effectiveness, the potential risks, and the
potential benefits of new ways to educate, learn and collaborate.

(ii) Contribution of novel ICT in E/T.

(iii) Informing the educators about options for global education in near future.

3. Topics of Interest

+ Personal Learning Environment Design: person-oriented tools, adaptive and intuitive
learning, cloud-based learning environment, social networking, etc.

« Advanced ICT for Professional Retraining and Training in the Workplace: cloud-
based learning tools, mobile-based learning, learning networking tools, etc.

« Blended and Remote Learning/Teaching with Emerging ICT: remote learning and
virtual classroom, flipped classroom, network-oriented collaborative learning, home-
schooling, etc.

« Educational Robots, Databases and Language Technologies for Open Learning
and Research: innovative and intelligence tools for data analysis; network labs, robotics
learning tools; augmented cognition; machine learning; open learning and research
platforms etc.

« ICT in Education of a Person with Special Needs: openness and accessibility of
education, e-inclusion; using ICT in educating gifted, underachieved, disabled individuals;
ICT for a human development, etc.

« ICT in Education Safety and Security: human-system integration, human factors,
quality evaluation of electronic learning resources, etc.

+ ICT-support of STEM Education and Professional Career: network labs, robust
intelligence, synthetic environment, augmented cognition, 3D technology, systems of
computer modeling and simulation, etc.

+ Synthetic learning environment: AR/VR/MR, Al in education, computer modeling in
teaching process etc.
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6. Conclusion

This volume represents the proceedings of the VI International Workshop on Professional
Retraining and Life-Long Learning using ICT: Person-oriented Approach (3L-Person 2021), held
in Kherson, Ukraine, on the October 1, 2021. It comprises 13 contributed papers [1, 2, 3, 4, 5, 6,
7, 8,9, 10, 11, 12, 13] that were carefully peer-reviewed and selected from 39 submissions. Each
submission was reviewed by at least 2 program committee members..
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Abstract

The paper analyzes the results of the introduction of the distance learning form (DLF) using
electronic educational resources (EER) and the teacher’s virtual classroom in primary school.
The experiment took place within the framework of the “Smart Kids” All-Ukrainian project
during the long quarantine caused by the COVID-19 pandemic. The educational process took
place both synchronously and asynchronously. The present paper substantiates the model of
organization of distance learning of primary school students using EER and outlines its three
main components: the organization of learning; conducting online classes (explaining new
material or practicing skills by students) and monitoring the quality of students’ independent
performance of tasks. The results of the experiment prove that it is necessary to provide
teachers and students with computer equipment, Internet access, digital resources for teaching
and assessment to implement DLF. It has been established that EER in distance learning can
be used both on a regular basis — in each class, and periodically — to explain new material or
train skills; the quality of tasks performed by students can be monitored in the virtual office of
the teacher and shape an individual trajectory of students’ development. The teachers identified
the following main problems of DLF implementation: internet interruptions; problems with
providing new computer equipment to students and some teachers; lack of state aid in
providing EER to all participants in the educational process; limited access to students’
computers during complete isolation due to online work of parents. Despite the outlined
problems, the quality of distance learning of primary school students during the pandemic
using EER was positively and highly assessed by teachers.

Keywords
Distance Learning; Elementary School; Electronic Educational Resources; Virtual Teacher’s
Office; ICT in Education; Teacher Development

1. Introduction

During 2020, throughout a prolonged quarantine caused by the COVID 19 pandemic, primary school
teachers had significant difficulties in organizing distance communication with students. Firstly, they
did not have sufficient skills to apply the distance learning form (DLF), it was a shock for them, and,
secondly, despite the fact that students of the XXI century are aborigines of digital technologies, they
have not been taught to study by means of distance learning.

In general, research on the implementation of DLF reveals the process of using various digital
technologies to training students in higher education. Organizational issues and psychological and
pedagogical aspects of the implementation of DLF in general secondary education institutions are being
constantly conducted by researchers. Thus, back in 2004, scientists R. M. Bernard, P. C. Abrami, Y. Lou
and others conducted a comparative analysis of scientific articles on DLF between 1985 and 2002.
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Scientists analyzed more than 232 studies that contained 688 independent results on achievements in
the process of DLF implementation; the attitude of participants in the educational process to this form
of education; evaluation and preservation of learning outcomes. The authors note that a significant
number of DLF programs exceed the results of fulltime learning in the classroom, but there are a
significant number of those that do not give significant learning outcomes. The distribution of scientific
results by synchronous and asynchronous forms of education showed other results. Asynchronous
learning was preferred by students who had significant achievements during full-time study in the
classroom, and synchronous — by those who had significant results during DLF. But scientists noted
that the overall results showed that the magnitude of the positive effect of the introduction of DLF is
essentially zero for all three indicators mentioned above, as there was significant variability in the
organization of the learning process, training students and teachers [1].

2. Analysis of latest research and publications

With the development of Internet technologies, increasing the overall level of IC-competence of
participants in the educational process, areas of research have focused on the study of psychological
and pedagogical conditions that impact the effectiveness of learning; study of the components of DLF
that affect students’ perception of educational material; management aspects, such as decision-making
on the use of technology in educational institutions, access to ICT, the ability of users to employ ICT
tools in learning [2].

National scholars have made a significant contribution to the study of this problem. Various aspects
of DLF are discussed in a number of works, namely by: V. Yu. Bykova (2009), V. M. Kukharenko
(2007), K. R. Kolos (2011), V. I. Ko-valchuk (2017), L. M. Lavrynenko (2020), A. F. Manako (2009),
N. V. Morze (2010), T. O. Oliynyk (2007), O. M. Pavlenko (2019), S. O. Sysoeva (2009), O. M. Spirina
(2007), S. V. Sharova (2019), K. P. Osadcha (2009) at al.

In our opinion, DLF research in general secondary education institutions does not cover all
educational aspects — the results of students’ learning in DLF are represented by a small number of
scientific publications.

Let us note the substantial work, carried out by such researchers as Yu. M. Bohachkov and
O. P. Pinchuk (2013) [6]. The authors highlight the problem of building a network of resource centers
for distance education to meet the needs of general secondary education institutions; they considered
the main tasks of functioning of distance education resource centers and performed a review of possible
models of DLF implementation for students of general secondary education institutions.

However, in recent years, the systematic introduction of DLF in the educational practice of general
secondary education institutions has not been observed. Educational policies did not encourage general
secondary education institutions to introduce distance learning technologies. But in the context of the
COVID-19 pandemic DLF has acquired a new meaning in general secondary education institutions and
needs additional attention and new research by scientists.

3. Problem Statement

In the course of 2020, a number of surveys were conducted concerning the definition of the status
of the introduction of DLF, in particular the data of the State Service of Education Quality of Ukraine
“Analytical Report on the organization of DLF in general secondary education institutions under
quarantine” which analyzed aspects of DLF classes, procedures of getting homework tasks by students
and provided recommendations to participants in the educational process (https://cutt.ly/fxm4UEDb).

The real state of the problem of using digital tools by teachers during long-term quarantines is
substantiated by researchers O. V. Ovcharuk and I. V. Ivanyuk, which is reflected in the work “The
state of readiness of general secondary education institutions teachers to use information and
educational environment for distance learning during quarantine caused by COVID-19”
(https://lib.iitta.gov.ua/719908/) [10].



The monitoring studies of the process of DLF implementation in general secondary education
institutions during 2020 identified the following main problems: lack of effective interaction of
participants in the educational process; insufficient technical support of students and teachers;
inefficient organization of distance learning; weak control of students’ academic achievements; poor
methodical training of teachers and heads of general secondary education institutions.

The technical and technological component remains the most difficult problem in starting DLF,
namely: low speed and quality of Internet connection or its absence; lack of educational digital
resources that can fully ensure the formation of students’ knowledge of academic subjects; online
platform overload; many teachers and students lack modern mobile devices, computers and other
gadgets (especially in rural areas); some elementary students cannot work with computers on their own
without parental help; limited access of some students to computer equipment was common, too (there
may be two to three students and parents working online in a family), etc. [9].

As we can see, the issue of teaching primary school students is a separate item, as the organizational
and psychological and pedagogical aspects of teaching primary school students by applying DLF are
not fully explored. In addition, during the weakening of quarantine measures period, it was decided that
primary school students should study full-time in the classroom in most regions of Ukraine. However,
this situation does not solve the problem of organizing DLF for primary school students, and postponing
the problem only deepens it.

4. Methods of Research

The study presents the results of the introduction of a distance form of education for elementary
school students within the framework of realizing the experiment of the All-Ukrainian level named
“Smart Kids technology of teaching primary school students”, which has been realized in Ukraine since
2017. During 2020, a survey of 94 primary school teachers — participants in the project was conducted
on the effectiveness of the use of electronic educational resources during long-term quarantine and
distance learning of primary school children. 2454 students and 94 teachers from 12 regions of Ukraine
took part in the experiment.

5. Research Results

5.1. Organization of Distance Learning

In 2017-2020 Ukraine witnessed the implementation of the project “Smart Kids technology of
teaching primary school students” (order of the Ministry of Education and Science of Ukraine,
30.08.2017, No.1234), which is based on the method of using electronic educational resources and
virtual teacher’s office that can fully ensure the effective implementation of DLF in primary school.

Let us consider the model of DLF organization in primary school using electronic educational
resources and a virtual teacher's office (Figure 1).
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Figure 1: Model for the organization of distance learning in primary schools

The introduction of distance learning in primary school is based on the availability of electronic
educational resources (EER) for grades 1-4 in Ukrainian language and mathematics of the “Smart Kids”
company. Currently, the number of such resources is more than 52  units
(http://edugames.rozumniki.ua/catalog/). Teachers and students download electronic educational
resources to their gadgets one time at the beginning of the school year. The use of such resources does
not require constant access to the Internet.

Distance form of learning, based on the use of EER, includes three main components: the
organization of training, conducting online class (explaining new material or practicing skills by
students) and monitoring the quality of independent performance of tasks by students. We will further
detail all the components.

Organization of teaching process.

The main organizational components of distance learning in primary school include the presence of
electronic mailboxes of participants in the educational process, means of video telephony or
conferencing, electronic educational resources, electronic calendar, access to the Internet (Figure 2).
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Figure 2: Organizational components of distance learning in primary school

All participants in the educational process must be provided with access to the Internet: students —
at home, and teachers both at home and in the institution. For online communication, teachers and
students need to have the technical means: laptops, personal computers, or tablets. Teachers can use
modern mobile phones.



The implementation of online educational communication requires that the teacher be competent to
use conference or video telephony, namely: Zoom, Skype, Google Meet, Teams, etc. Training should
be provided for students and their parents on the use of online communication tools.

At the beginning of the school year, the teacher needs to form a database of e-mail boxes for students
to generate invitations to online classes. Please note that the e-mail box for students in grades 1-4 should
be created by parents in order to meet the requirements for the safety of children on the Internet. For
example, in the “Age limits on Google accounts” section, Google sets the age limit for creating an email
account — 13 years’.

Organizational aspects include creating a schedule of online meetings with students. Teachers and
students need to systematically enter meeting dates into Google Calendar, Outlook Calendar, or Teams
Calendar. An effective way is to provide the access of students to the teacher’s educational calendar,
which will give constant access to current announcements and planned events.

Online classes.

According to the requirements of the Sanitary Regulations for schools’ online class should last no
more than 10 minutes for 1st graders and no more than 15 minutes for 2nd and 4th graders
(https://cutt.ly/ScPeWZH). Therefore, a teacher should consider the following organizational aspects of
the online classes:

*  Rollcall of the students — for this purpose students can write their name in the chat, or the

teacher can quickly view the video images of students; the best option — parents inform the teacher

about the absence of the child for a good or bad reason, using means of communication, such as a

group Viber.

*  Explanation of a new material — for this purpose it is necessary to choose in advance those

electronic resources which correspond to the object of the class, to think over logical transitions

from explanation of a material to demonstration of examples and performance of exercises with
students.

*  Consolidation of the studied material — the educator should think over the procedure for

summarizing the class, organizing feedback with students, announcing homework and the procedure

for their assessment (for 3-4 grades).

Monitoring the quality of student performance.

Despite the fact that under the Order of the Ministry of Health of Ukraine as of September 25, 2020,
No0.2205 “On approval of the Sanitary Regulations for general secondary educational institutions”
students of grades 1-2 are not recommended to be set mandatory tasks for self-preparation in
extracurricular activities, in period of long-term quarantine, the quality of education can be ensured
only through a system of homework. An effective way out of this situation is the use of electronic
educational resources, which was implemented in the “Smart Kids” All-Ukrainian project.

The quality of the tasks performed by the students was assessed by three indicators: the task was
performed correctly, the task was performed with one error, and the task was performed with more than
one error. The pupil had the opportunity to redo the task — the motivation was the number of correctly
performed tasks (Figure 3).

Right Wrong
One Mistake Not Done

Figure 3: Motivational assessment of completed tasks by primary school students

2 https://support.google.com/accounts/answer/1350409?hl=uk



The teacher was able to monitor the quality of the completed tasks in the virtual teacher’s office and,
if necessary — to assign an additional task to practice the necessary skills (Figure 4).
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Figure 4: Virtual teacher’s office — monitoring the quality of tasks performed by students

The procedure for providing an additional task through the virtual teacher’s office is quite simple.
The task selected by the teacher was marked with a red house, which was displayed on the student’s
personal computer while working with EER. Thus, while monitoring the students’ academic
achievements, the teacher was able to shape an individual trajectory of the student’s development and
provide for the development and consolidation of those tasks that the student encountered difficulties

to complete.
5.2. Results of the “SMART KIDS” Experiment

At the time of the large-scale COVID-19 pandemic, 94 primary school teachers took part in the
experiment to introduce distance education in 12 regions of Ukraine, namely: 1 grade — 27.7%, 2 grade
—22.3%, 3 grade — 17%, 4 grade — 32%. A total of 2454 students took part in the experiment; the
distribution of students by grades can be seen in Figure 5.
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Figure 5: Distribution of students by grades with DLF learning process



In the process of organizing the education of primary school students by distance learning, teachers
used the following technical means: school and home computers, they also identified a mobile phone
and an additional means of instant communication (Figure 6).

Additionally: Mobile Phone 53,2%

Home Computer

0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0% 80,0% 90,0%
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Figure 6: Means for organizing distance learning

An important aspect of any form of student learning is assessment. Under the normative documents
of the Ministry of Education and Science of Ukraine, assessment in grades 1-2 is not recommended,
but teachers — participants of the project carried out constant monitoring of students’ academic
achievements through a virtual teacher’s office [9]. Moreover, they used additional services such as
Kahoot, Viber, Microsoft Forms, Learning Apps, and Google Forms to evaluate students in grades 3-4
(Figure 7).
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Google Forms _ 33%
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Viber | 2,10%
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0,00% 50,00% 100,00%

Figure 7: Services for assessing the academic achievements of primary school students

As teachers were provided with electronic educational resources, it was important to find out the
frequency of using EER during distance learning (Figure 8).

Analyzing the results, we found out that 90.3% of teachers used EER for teaching both continuously
and periodically, and only 10% failed to apply EER due to problems with the Internet.

During the pandemic, 64.9% used EER to explain new material, 50% — to test the learning material,
74.5% — gave students additional tasks to practice skills.

To ensure online communication with students, almost 28% of teachers used additional services,
such as ZOOM, Google Meet, Teams, and Skype.

The authors also studied the role of EER in teaching primary school students. According to teachers,
these were resources for practicing skills — 76.6%, for explaining new material — 64.9%, for monitoring
the quality of completed tasks — 50%; 28.8% said that they managed to establish online learning
communication and ask the students to speak in front of the class while performing EER tasks.
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Figure 8: Frequency of using Smart Kids EER during the distance learning

Teachers who, in the extreme conditions of transition to distance learning, took the opportunity to
use EER to ensure the continuity of student learning, rated the quality of their own work as quite high

(Figure 9).
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Figure 9: Teachers’ self-assessment of the use of EER during the distance learning

To evaluate the results of the experiment, it was also important to summarize the teachers’ opinions
on the need to use EER in primary school in the pandemic event (Figure 10).
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Figure 10: Assessing the need to use EER in primary school



Thus, 66% of teachers estimated the need for such resources for primary school at 10 points, 7.4%
— at 9 points, 16% — at 8 points and 6.4% — at 7 points. On average, teachers rated the importance of
EER at 8.5 out of 10, which is an important indicator in the implementation of Smart Kids technology
in educational practice, being an effective means of teaching primary school students.

6. Discussion

During the discussion of the situation with COVID-19 and the transition to distance learning,
teachers outlined three main problems that hindered the effective use of “Smart Kids” electronic
educational resources, namely:

*  27% of teachers acknowledged significant problems with the use of the Internet. They noted

unexpected disconnections and disruptions during online classes with students.

*  249% teachers identified the problem of providing computers to students and some teachers. The

provision of computer equipment has become prohibitively expensive for low-income families.

*  20% teachers acknowledged the lack of government assistance in providing EER to all students

in the classroom.

*  Teachers raised the common problem — limited access to students’ computers during complete

isolation due to parents’ online work.

7. Conclusions and recommendations for further research

At the moment the primary school system is not only in the process of completing the reform, but
also in the process of benchmarking — finding a reference, cost-effective solution to effectively
implement distance learning, adopting best practices and implementing best pedagogical practices that
will lay the foundations for primary school to provide quality education.

Since EER can be used both in full-time and distance learning, the global experiment on the
introduction of distance learning in the pedagogical practice of primary school teachers within the
framework of the “Smart Kids technology of teaching primary school students” experiment is a positive
example of providing continuous and high-quality student learning.

The developed methods of transition to distance learning in primary school at any time with
continuity of education is a significant achievement of cooperation between scientists of the Institute of
Information Technologies and Learning Tools of the National Academy of Educational Sciences of
Ukraine, “Smart Kids” Holding company and teachers-innovators of primary school in Ukraine.
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Abstract

Reforms in education today are due to many factors, including globalization, the transition to
a digital economy and citizenship, the formation of a knowledge society. That is why human
digital competencies are becoming increasingly important in the development of education
and affect the quality of life of every person. Modern teachers must not only possess his
professional knowledge and skills but must also be able to learn throughout life. And in this
context, their digital competencies play a crucial role. An important role in clarifying the
state of possession of strong digital skills of teachers is played by the need for distance
learning, which took place during the COVID-19 pandemic around the world, as well as in
Ukraine. In order to clarify the level of digital competence of teachers in Ukraine, the
Comparative Studies Department for Information and Education Innovations of the Institute
of Information Technologies and Learning Tools of the National Academy of Educational
Sciences of Ukraine conducted an all-Ukrainian online survey in January 2021 [[1]]. 1463
educators took part in the online survey, they answered five blocks of questions about their
competence in the use of digital tools and instruments for distance learning and self-
education: information and digital literacy, communication and cooperation, digital content
creation, security and problem solving. The purpose of the article is to present the survey
results and provide proposals regarding the development of teachers’ digital competence and
professional development.

Keywords
Digital Competence, Teacher, Professional development, ICT, Online Survey, COVID-19
Pandemic, Distance Teaching and Learning, Lifelong Learning.

1. Introduction

Today, Ukrainian teachers and schools are in a situation where distance learning has become a
necessity. These circumstances are closely related to the introduction of quarantine measures in all
countries of the world in connection with the COVID-19 pandemic. That is why the digital
competencies of teachers and school administrators are on the agenda in the education system. What
matters today is how teachers and schools develop digital learning environments, what tools they use,
what digital skills they can apply for these purposes. The education system, for its part, should
support teachers, provide them with lifelong learning, quality training and retraining given a person-
centered approach. To determine the prospects for such support, it is important to find out what level
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of digital competence teachers have, how they assess it, and whether they can develop their digital
skills on their own.

An online survey was aimed at implementing the following tasks: identifying public opinion of
general secondary school teachers and school administrators about the problems, needs, and
challenges that arise during distance and blended learning in quarantine; determining the degree of
readiness of teachers to use online tools and online resources during distance and blended learning in
quarantine; comparison of the results of the 2021 survey on the use of online tools and online
resources with the results of the first survey in the spring of 2020 [[2]]; determining the level of
digital competence of teachers through self-assessment based on the DigComp 2.0, 2.1 [[2]] and the
international practice [[5]]; providing appropriate recommendations to stakeholders based on an
assessment of the situation during the quarantine. An online survey revealed the level of development
of teachers' digital competence, their ability to carry out self-assessment. The obtained results of the
research allowed formulating recommendations for institutions that conduct trainings for teachers and
their professional development, as well as for school principals on the use of ICT for the organization
of distance learning.

2. Literature Review

The problems of using ICT for distance learning by teachers in educational institutions are covered
in the works of researchers V.Yu. Bykov, O. Yu. Burov, O.M. Spirin, V.I. Lugovy, V.V. Oliynyk,
N.P Morse, M.P Shyshkina, S.H. Lytvynova and others [[6]; [7]; [12]]. These researchers raise
questions about the methodology of using digital tools, creating a digital environment for teachers and
students. The main issue, researchers consider the creation of the necessary educational and
methodological support of the process of creating a digital environment of the educational institution,
determining the structure of such an environment and its main components.Issues of formation of
digital competence of teachers are covered in the works of M.P.Leshchenko, I.V. Ivaniuk, O.O.
Gritsenchuk, N.V. Soroko, O.V. Ovcharuk and others [[1]; [2];[4];[6];[8]; [9]; [10]]. The focus of
researchers is on international approaches, as well as on the components of the teacher's digital
competence. In their works, scientists emphasize the need to harmonize the framework for the
development of digital competence of students and teachers with international approaches and the
need to create effective mechanisms for assessing the level of digital literacy of educators in Ukraine.

2.1. Research Method

A phenomenon study of the development of teachers’ digital competence; a systematic approach to
information retrieval; the data gathering about the readiness of teachers towards the use of ICT tools
and their problems were applied. An online questionnaire was based on European documents,
including the DigComp 2.0 and 2.1 (2017) [[2]]. Importance was given to the analysis, synthesis of
information based on common scientific methods of analysis and synthesis. In addition,
computational methods of information processing were applied during the data processing online
survey.

2.1.1. Research results

The study was conducted in the period from 10.01.2021 to 10.03.2021.The empirical data of the
online survey was collected from 12.01.2021 to 28.02.2021.Teachers from the following regions took
part in the online survey: Vinnytsia, Volyn, Dnipropetrovsk, Donetsk, Zakarpattia, Zaporizhia,
Zhytomyr, Ivano-Frankivsk, Kyiv, Kirovohrad, Luhansk, Lviv, Mykolaiv, Odesa, Poltava, Rivne,
Sumy, Ternopil, Kharkiv, Kherson, Khmelnytsky, Cherkasy, Chernivtsi, and Kyiv.Thus,
geographically the online survey covered East, West, South, North and Center of Ukraine. The study
covers a non-representative sample of the target group. A random type of sample was used to conduct



an online survey of teachers. The number of respondents is 1463 people, including 1298 women and
149 men. The survey identified three main age categories: 40-55 years - 42.6%; 26-40 years - 32.9%;
55 and older - 20.5%. By type of educational institutions among the respondents - the most
representatives of such institutions are secondary school - 67.2%, lyceum - 13.9%; educational
complex - 10.3%; gymnasium - 3.4%. Distribution of respondents by type of settlements is the
following: 46.8% - city; 36.7% - village; 16.5% is an urban-type settlement.

The form of the online questionnaire was filled in only at one's own request.The survey was
anonymous. The questionnaire was published on the websites of the IITLT of the NAES of Ukraine,
the website of the Presidium of the National Academy of Educational Sciences of Ukraine, the in-
service teacher training institutes mailing list, and through the Facebooksocial network.All study
participants were informed about the objectives of the study.

The analysis and interpretation of quantitative data was carried out using the methods of
descriptive and mathematical statistics, the results are presented in the form of diagrams and their
interpretations, which are arranged in the relevant thematic blocks. The general scientific approaches
to the analysis of the results are outlined in the “Regulations on the Procedure for Forming,
Conducting and Controlling the Performance of Scientific Research and Scientific and Technical
(Experimental) Developments at the National Academy of Pedagogical Sciences of Ukraine” from
December 20, 2018). These approaches are the followings: novelty and relevance; compliance with
the priorities of state policy and thematic areas of research and scientific and technical development;
practical usefulness, possibility of implementation of the given recommendations and conclusions;
availability of previous experience and achievements of scientists in performing scientific research.

As was stated above, all questions are based on international approaches, including the Digital
Competence Framework for Citizens: Eight Skills with Examples of Use (DigComp 2.1: Digital
Competence Framework for Citizens) [[2]], and adapted to the current version of the online
questionnaire [[1]]. The DigComp 2.1 includes the following levels: basic user, independent user,
professional user. It outlines five areas of this competence: information and digital literacy,
communication and collaboration, digital content creation, security, and problem solving. The study
was constructed according these areas and levels.

In the area of "Information and digital literacy" when asked about the ability to search for
information, 33.9% of respondents said that they can do search for information in the Internet using a
search engine that corresponds to the basic level of the user; 44.6% of respondents said that they can
use different search engines to find information that corresponds to the level of an independent user;
21.5% of respondents said that they can use advanced search strategies to find reliable information in
the Internet, for example, using web channels that corresponds to the level of a professional user(see
Fig.1).

@ can do search for information in the Internet using
a search engine

@ can use different search engines to find
information

Q (

Figure 1: The sample of the answers of the respondents about the area of "Information and digital
literacy".

When asked about the ability to assess the accuracy of information during a search 30.5% of
respondents stated that they know that not all information on the network is reliable, which
corresponds to the basic level of the user; 22.3% of respondents stated that they use some filters when
searching to compare and evaluate the reliability of information they find that corresponds to the level
of an independent user; 47.1% of respondents said they could assess the accuracy of the information
using a number of criteria that meet the level of a professional user.

When asked about the ability to store the information found, 23.7% of respondents said that they
can save files or content and receive them after saving, which corresponds to the basic level of the



user; 28% of respondents stated that they classify information methodically using folders; back up
information or files that store that corresponds to the level of the independent user; 48.3% of
respondents stated that they can store information found on the Internet in various formats; can use
cloud storage services that correspond to the level of a professional user.

In the field of "Communication and Cooperation" on the question of the ability to communicate
using various means of communication 21.8% of respondents said that they can communicate with
other users via Skype or chat - using basic functions (eg, voice messages, SMS, text exchange), which
corresponds to the basic level of the user; 11.5% of respondents said that they could use the advanced
features of several means of communication (for example, using Skype and file sharing), which
corresponds to the level of an independent user; 66.7% of respondents said that they actively use a
wide range of means of communication (e-mail, chat, SMS, instant messaging, blogs, micro-blogs,
social networks) for online communication, which corresponds to the level of a professional user(see
Fig.2).

@ can communicate with other users via Skype or chat -
using basic functions (e.g., voice messages, SMS, text
exchange)

@ can use the advanced features of several means of
communication (for example, using Skype and file sharing)

@ active

Fig.2. The sample of the answers of the respondents about the area of "Communication and
Cooperation".

When asked about the ability to create and manage content using collaboration tools, 27.1% of
respondents said that they can share files and content using simple tools that correspond to the basic
level of the user; 50.1% of respondents indicated that they could use collaboration tools and
distribute, for example, shared documents / files created by other people, which corresponds to the
level of an independent user; 22.8% of respondents said that they can create and manage content
using tools for collaboration (eg, project management systems, spreadsheets on the Internet), which
corresponds to the level of a professional user.

When asked about the ability to use online services 22.1% of respondents stated that they can use
online services (e.g. e-banks, e-governments, e-hospitals, etc.), which corresponds to the basic level of
the user; 44% of respondents stated that they use the functions of online services (e.g., public services,
e-banking, online stores, etc.), which corresponds to the level of an independent user; 34% of
respondents said that they take an active part in online spaces and use several online services (eg,
public services, e-banking, online store, etc.), which corresponds to the level of a professional user.

When asked about the available knowledge and ability to use online tools for collaboration 30.3%
of respondents stated that they know social networking sites and online collaboration tools, which
corresponds to the basic level of the user; 23% of respondents stated that they pass on knowledge to
other users on the Internet (for example, through social networking tools or in online communities),
which corresponds to the level of an independent user; 46.7% of respondents stated that they can use
additional functions of communication means (e.g. video conferencing, data exchange, sharing),
which corresponds to the level of a professional user.

In the field of "Digital content creation" when asked about the ability to create multimedia content
in different formats using various digital tools and environments, 55.6% of respondents said that they
can create simple digital content (eg text, tables, images, audio files) in at least one format using
digital tools that corresponds to the basic level of the user; 38.1% of respondents said that they can
create complex digital content in various formats (eg text, tables, images, audio files) and use tools to
create web pages or blogs that correspond to the level of an independent user; 6.3% of respondents
said that they can produce complex multimedia content in different formats, using a variety of digital
tools and environments, can create a website using a programming language that corresponds to the
level of a professional user(see Fig.3).
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Fig.3. The sample of the answers of the respondents about the area of "Digital Content creation".

When asked about the ability to use the formatting features of content and various tools, 27.6% of
respondents said that they can make basic editing of content created by other users (for example, add
and remove), which corresponds to the basic level of the user; 63.4% of respondents stated that they
can apply basic formatting (for example, insert links, charts, tables) to content created by themselves
or other users that corresponds to the level of an independent user; 8.8% of respondents said that they
can use the functions of advanced formatting of various tools (eg, merging e-mail, merging
documents of different formats, using advanced formulas, macros), which corresponds to the level of
a professional user.

When asked about the knowledge regarding the rules of using content in accordance with
copyright protection, 44.7% of respondents said that they know that content can be protected by
copyright, which corresponds to the basic level of the user; 42.9% of respondents stated that they
know how to refer to and use copyrighted content that corresponds to the level of an independent
user; 12.4% of respondents said that they know how and when to apply for licenses and copyrights,
which corresponds to the level of a professional user.

When asked about programming skills 67.7% of respondents said that they can change simple
software functions by changing the default settings, which corresponds to the basic level of the user;
25.3% of respondents stated that they know the basics - the principles of one programming language,
which corresponds to the level of an independent user; 7% of respondents said that they can use
several programming languages. I know how to design, create and modify databases with a computer
tool that matches the level of a professional user.

In the area of Safety, when asked about the ability to protect the system of devices and programs,
54.7% of respondents said that they can take basic steps to protect their devices (eg, use of antivirus
and password), which corresponds to the basic level of the user; 32.5% of respondents stated that they
can install security programs on devices that use to access the Internet (eg, antivirus, firewall), which
corresponds to the level of an independent user; 12.8% of respondents said that they often check the
security configuration and systems of devices and / or programs that they regularly use to access the
Internet, which corresponds to the level of a professional user(see Fig.4).

@ can take basic steps to protect their devices (e.g.,
use of antivirus and password)

@ can install security programs on devices that use to
access the Internet (eg, antivirus, firewall)

@ often check the security configuration and systems
of devices and / or programs that they regularly use
to access the Internet

Fig.4. The sample of the answers of the respondents about the area of "Safety".

When asked about the ability to protect personal information on their digital devices, 47.3% of
respondents said they knew that credentials (username and password) could be stolen and that they
should not disclose personal information on the Internet, which corresponds to the basic user level;
34.9% of respondents stated that they use different passwords to access equipment, devices and digital
services, periodically changing them to match the level of the independent user; 17.9% of respondents



said they know how to react if a computer is infected with a virus, can configure or change the
antivirus and configure the security of their digital devices, which corresponds to the level of a
professional user.

When asked about the ability to use ICT safely for their own health, 22.1% of respondents said
that they know that the use of digital technologies has too much impact on their health, which
corresponds to the basic level of the user; 34% of respondents stated that they understand the health
risks associated with the use of digital technologies (for example, the risk of dependence), which
corresponds to the level of the independent user; 43.9% of respondents said that they can use ICT in
such a way as to avoid health problems (physical and psychological), which corresponds to the level
of a professional user.

When asked about knowledge about the impact of digital technologies on everyday life and the
environment, 12.5% of respondents said that they take basic measures to save energy, which
corresponds to the basic level of the user; 44% of respondents said that they understand the positive
and negative impact of technology on the environment, which corresponds to the level of the
independent user; 43.5% of respondents stated that they have an informed view on the impact of
digital technologies on everyday life and the environment, which corresponds to the level of a
professional user.

In the area of “Problem Solving”, when asked about the ability to solve problems that arise when
using digital technologies, 56.5% of respondents said that they find support when a technical problem
arises or when a new program is used that meets the basic level of the user; 37.3% of respondents said
that they can solve most of the problems that most often arise when using digital technology, which
corresponds to the level of independent user; 6.2% of respondents said that they can solve almost all
the problems that arise when using digital technologies, which corresponds to the level of a
professional user(see Fig.5). When asked about the ability to choose and use an appropriate digital
tool or service to solve non-technical problems, 42.6% of respondents know that digital tools can help
solve problems that correspond to the basic level of the user; 36.9% of respondents stated that they
can use digital technologies to solve non-technical problems, which corresponds to the level of an
independent user; 20.6% of respondents said that they can often choose the right tool, device,
application, software or service to solve non-technical problems that corresponds to the level of a
professional user.

@ can find support when a technical problem arises
or when a new program is used

@ can solve most of the problems that most often arise
when using digital technology

Fig.5. The sample of the answers of the respondents about the area of "Problem solving".

When asked about the ability to choose and use an appropriate digital tool to solve technological
problems, 54.7% of respondents said that they can use familiar tools to solve a technological problem
that corresponds to the basic level of the user; 38.6% of respondents said that they can solve
technological problems by studying the settings of programs or tools that correspond to the level of an
independent user; 6.7% of respondents said that they know about new technological developments
and understand how new tools work, which corresponds to the level of a professional user.

On the question of awareness of the need to update skills in the field of digital technologies 36.6%
of respondents said that they are aware of the need to regularly update their skills in the field of digital
technology, which corresponds to the basic level of the user; 47.5% of respondents said that they
regularly update their skills in the field of digital technology, know their limitations and try to fill the
gaps that correspond to the level of an independent user; 15.9% of respondents said that they often
update their skills in the field of digital technology to reduce their limitations and increase knowledge
in this area, which corresponds to the level of a professional user.



The results obtained by teachers' self-assessment of the level of digital competence indicate the
following.

A positive trend is observed in the field of "Information and digital literacy". The vast majority of
teachers are able to search for information at the level of independent (44.6%) and professional
(21.5%) wusers; assess the reliability of information at the level of professional (47.1%) and
independent (22.3%) user; store the found information at the level of professional (48.3%) and
independent (28%) user. Approximately 29% of respondents have a basic user level and need
advanced training.

In the field of "Communication and Cooperation" teachers also have high levels. The vast majority
of respondents are able to communicate using various means of communication at the level of
professional (66.7%) and independent (11.5%) user; create and manage content at the level of
independent (50.1%) and professional (22.8%) users; use online services at the level of independent
(44%) and professional (34%) users; know and are able to use online tools for cooperation at the level
of professional (46.7%) and independent (23%) user. Approximately 25% of respondents have a basic
user level and need advanced training.

In the field of "Digital Content Creation" the situation with the existing levels of digital
competence of teachers is changing. The vast majority of respondents are able to create multimedia
content in different formats, using a variety of digital tools and environments at the level of basic
(55.6%) and independent (38.1%) user; use the formatting functions of content and various tools at
the level of independent (63.4%) and basic (27.6%) user, know the rules of using content in
accordance with the protection of copyright legal levels of basic (44.7%) and independent (42.9%) )
user; have programming skills at the level of basic (67.7%) and independent (25.3%) users. On
average, only 8% of respondents have the level of a professional user. It is in this area that problems
arise that affect the formation of a culture of academic integrity in society.

In the area of "Safety", the issues concerned two areas (ensuring the safety of their digital devices
and safety related to their own health and the environment) and each of them has different indicators
on the levels of digital competence of teachers. The first direction involved the ability to protect the
system of devices and programs (baseline - 54.7%, independent level - 32.55) and protect personal
information on their digital devices (baseline - 47.3%, independent level - 34.9). The second area
included the ability to use ICT safely for one's own health (professional level - 43.9%, independent
level - 34%) and knowledge about the impact of digital technologies on everyday life and the
environment (independent level - 44%, professional level - On average, 15% of respondents have the
level of a professional user to ensure the security of their digital devices and personal data, so this
issue should be given more attention.

In the field of "Problem Solving", the professional level of the user is on average 12% of
respondents, which indicates certain gaps in the system of professional development of teachers in
need of refinement. Half of the respondents have a basic level of user in this area, as evidenced by the
following data: the ability to solve problems arising from the use of digital technologies (basic level -
56.5%, independent level - 37.3%); ability to choose and use an appropriate digital tool or service to
solve non-technical problems (basic level - 42.6, independent level - 36.9); ability to choose and use
the appropriate digital tool to solve technological problems (basic level - 54.7, independent level -
38.6); awareness of the need to update skills in the field of digital technologies (independent level -
47.5, basic level - 47.5).

3. Conclusions and Recommendations

The conducted survey allowed the authors to use the tool of self-assessment of digital competence
of teachers based on the Digital Competence Framework for Citizens (DigComp 2.0 and 2.1) and the
Digital Competence Framework for educators (DigCompEdu) for the first time in Ukrainian context.
Based on the results of the assessment of the current state of the level of teachers’ digital competence,
the recommendations were developed and presented to stakeholders, in particular, for the network of
the in-service teacher training institutions [[8]; [11]]. For these institutions we recommend to
introduce the already tested self-assessment tool as a part of the regular and voluntary instruments to
help teachers to identify needs and gaps into their level of digital competence. This instrument can be



used also as a source of the information about possible topics and modules for the in-service teacher
training programs and future trainings.

Researchers expect that by the end of the 2020/2021 school year, regional ITTIs will assess the
level of digital competence of teachers, using the proposed tool for self-assessment, which will
determine the real situation in each area. By the beginning of the 2021/2022 school year, each
regional in-service teacher training institute will be informed on how to develop appropriate in-
service training programs for teachers in the region based on the results of the current study. A group
of researchers plans to conduct an All-Ukrainian online survey at the end of the 2021/2022 school
year and compare how much the situation has changed regarding the development of digital
competence levels of teachers.
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Abstract

The purpose of the study is to find ways to solve the current problem of improving the
military education system. The needs in the formation and development of digital
competencies of military management officers in different competence areas were studied:
information and data literacy, communication and collaboration, digital content creation,
safety and problem solving are studied. Possession of a high level of competence in these
areas, according to the authors, significantly affects the professional development of officers
during their military careers. The attention is focused on the possibility of implementing
transdisciplinary integration in the system of advanced training of officers of the Armed
Forces of Ukraine. The subject of the study, among other things, was the formation of
readiness to use STEM-technologies in professional activities. The study reviewed modern
STEM-approaches in the educational process and analyzed the experience of countries such
as the United States, Australia, China, Britain, Israel, Korea, Singapore. The results of the
survey among the students of advanced training courses at The National Defence University
of Ukraine named after Ivan Cherniakhovskyi are highlighted. In particular, the attitude and
needs of military management officers to training and professional development were
clarified; identified their educational interests. In particular, the need for effective ownership
of tools for planning and organizing project work, analysis and evaluation of achieved results
is identified.
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1. Introduction

Information and communication technologies (ICT) have become drivers of innovative economic
development of the leading countries of the world and the EU. Studies of various aspects of the
impact of ICT on motivation and academic progress indicate the recognition of ICT as a multi-
purpose tool for solving educational problems [1, 2, 3, 4, 5, etc.]. In the field of ICT that we most
clearly observe the development of new elements of innovation ecosystems, which are aimed at
supporting the interaction of all aspects of innovation processes: government, business, education,
science and civil society, including military management. Information and data literacy,
Communication and collaboration, Digital content creation, Safety and Problem solving should be
areas of high digital competence of officers. The use of information and communication and network
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technologies is a decisive factor in fulfilling conceptual social demands to solve problems: reduced
resilience of human ecosystems, extremely high rates of social processes, low probability of
predicting natural, social, economic, technical and technological processes and phenomena, lack of
available information for decision-making. Digital transformation covers all areas and spheres of
human life, because, first of all, it is a social transformation, which has a sign of maximum use of
digital technologies such as: Internet of Things, Industry 4.0, artificial intelligence, robotics, big data
processing, cloud computing, electronic communications, as well as nano- and biotechnology, genetic
engineering, etc. There are significant changes in the system and structure of social relations as a
whole in society and in its individual segments. Our research interests focus on the lifelong education
of servicemen, or more precisely, the education of officers during advanced training. This thematic
direction is an integral formation, which on the one hand is the direction of development of digital
humanistic pedagogy in general [1], and on the other — has characteristic properties inherent only in
the field of national defense and military management (state policy on professional growth, the
concept of training Armed Forces of Ukraine (AFU), development of the security and defense sector
of Ukraine [6,7].

It should be noted that the European Commission has been quite active in focusing on digital
education. A Digital Education Action Plan (2021-2027) has now been developed to promote a highly
efficient digital education ecosystem and enhance digital skills and competences for digital
transformation [8]. What and how should change in education systems to meet today's digital
challenges? Among the tasks in this document are: updating the European Digital Competence
Framework (DigComp 2.0, DigComp 2.1) by including position on artificial intelligence (AI) and
data-related skills; development of ethical standards for the use of artificial intelligence and data about
students and teachers in the learning process; further development of computing education (including
confidentiality, security, information ethics, software engineering, etc.) as a basic digital skill;
promoting women's participation in STEM with The European Institute of Innovation and Technology
(EIT) and the EUSTEM Coalition.

Under modern conditions, to ensure the competitiveness of Ukraine among the countries of the
European Union, it is important to introduce pedagogical technologies that help improve the quality of
training in the field of high technology. However, the acquisition of a high level of professionalism in
various fields increasingly requires awareness and appropriate practical training of specialists in
various fields of knowledge in areas covering STEM education, in particular, engineering, nano- and
IR technologies. The introduction of ICT is aimed at improving the quality of military education.
Does the training and advanced training of UAF officers fall within the scope of such modern
educational trends? In our opinion, definitely so. Therefore, it is important to explore the relevance
and necessity of the formation and development of relevant digital competencies of such a target
audience, to take into account different competency areas: Information and data literacy,
Communication and collaboration, Digital content creation, Safety and Problem solving [9].

2. Related works and recent research

Tibor Navracsics European Commissioner for Education, Culture, Youth and Sport said:
“Knowledge related to science, technology, engineering and maths (STEM) is crucial in responding to
the challenges we are facing as a society” (in office 2014 — 2019). The Strategy for the Development
of Innovation until 2030 identifies the following key factors of high priority to STEM during last
time: the first is related to overcoming the global economic crisis that has affected each country in
recent decades; the second - a significant need for professionals who have comprehensive knowledge
and flexible skills that meet the requirements of the XXI century; third — the social demand for STEM
literacy, necessary to solve technological and environmental problems of society [10].

The acronym STEM came into general use after a meeting of the interagency meeting on scientific
education (2001), held at the US National Science Foundation, chaired by NSF Director Rita Colwell.
STEM is used to denote a popular field in education, covers the natural sciences, technology,
engineering and mathematics. This direction in education often strengthens the natural science and
technological components in educational programs. It should be noted that the emphasis on these two
components has recently been criticized by scientists and educators. For example, Lyn D. English [11]



after a careful analysis of the  materials of  the STEM conference
(http://stem2014.ubc.ca/presentations/) statistically proved that mathematics and engineering are
given much less attention. In our opinion, it is not appropriate to use STEM to refer to only one or two
disciplines, this is a disadvantage that does not allow full implementation of integration approaches. It
is the inter / multidisciplinary approach that is the basis of STEM. The essence is as follows: on the
one hand, students master the basic concepts and use the acquired skills separately for each discipline,
but in the learning process they are presented within a certain generalized topic. On the other hand, as
a result of the integrated use of combined concepts and skills from several disciplines, students have
the opportunity to deepen their understanding of each separately. Last but not least, closely related
disciplines are used to solve real problems and implement educational projects and to form a common
learning experience.

In [11] the author distinguishes four levels of integration processes: disciplinary, multidisciplinary,
interdisciplinary, transdisciplinary. Although, in our opinion, the ideology of STEM corresponds to
the latter, that in the author's vision is "... knowledge and skills from two or more disciplines are
applied to real-world problems and projects with the aim of shaping the total learning experience."

At present, the development of STEM-oriented curriculum and projects without focusing on the
skills of the twenty-first century, including researches, problem solving, critical thinking, creativity
and innovation, is impractical.

Many foreign scholars, namely M. Harrison [12], Derek Riley, Colleen McCann, Yvonne Woods
[13], N. More [14], Elaine J.Hom [15] note that the introduction of STEM education involves
interdisciplinary and project-based approaches. The main place in STEM is given to practice, which
combines different scientific knowledge into a single whole.

Training through the engineering design process is also being introduced. This is the basis of
STEM pedagogy. Students learn in practice, they are encouraged to develop a new understanding,
clarifying their ideas [16, 17].

The introduction of STEM-education in educational institutions of various specialties was studied
by such domestic scientists as O. Hrybiuk [18], Y. Botuzova [19], L. Gryzun [20], 1. Chernetsky [21,
22], N. Polikhun. [21,22], I. Savchenko, V. Sipiy, O. Strizhak [21], N. Morse [23], L. Klimenko [24]
and others. Regarding the implementation of STEM at the level of higher education A. Kolomiets and
V. Kobisya. Main support of STEM-education implements state policy taking into account the new
requirements of the Law of Ukraine on Education on the following: strengthening the development of
scientific and technical direction in teaching and methodological activities; creation of scientific and
methodical base for increase of creative potential of youth; development of professional competence
of teachers, mathematical literacy, competence in natural sciences and technologies, information and
digital literacy [25, 26].

The implementation of the ideas of STEM-education in Ukraine involves the implementation of a
number of measures to update the material and technical base of educational institutions, research
laboratories. Also, STEM-education aims to introduce innovative technologies in higher education in
order to improve the training of future professionals by improving curriculum through the
digitalization of education, which is a modern stage of its informatization and depends on objective
conditions and current trends in the information society, including:

e development of artificial intelligence, machine learning, artificial neural networks;

e  ensuring the mobility of information and communication activities of users in the information

space, further development of mobile-oriented tools and ICT access to electronic data;

o development of cloud computing and virtualization technology, corporate, public and hybrid

ICT infrastructures and introduction of fog computing technology;

e development of new functions of added reality and availability of equipment for virtual reality

and devices of mixed reality;

e introduction of chat bots and virtual assistants;

e formation of the Internet of Things (IoT);

e development of robotics, robotic systems, in particular, 3D printers and 3D scanners;

e development of data security and counteraction of cyber criminality) [15, 27].

Current trends in the development of the information society are causing changes in the field of
military management. Given the topic of our study, we pay special attention to the following areas:



development of artificial intelligence, machine learning, mobility of information and communication
activities of users in the information space, development of mobile tools and ICT access to digital
data, accumulation and processing of large amounts of data; formation and use of electronic
information databases and systems, ensuring the compatibility of ICT tools and ICT applications,
development of data protection systems in information systems and combating cybercrime.

Different teaching methods should be used in the implementation of STEM education, but we
agree with the vast majority of researchers that problem-based learning and project-oriented learning
methods have a special place because they involve students in actively acquiring special subject
knowledge and skills and experience of scientific activity. Such activities should be based on complex
real technical problems and accurately worked out tasks.

New professions will appear in the future. It is expected that bio- and nano-technology specialists
will be especially in demand, the most popular and promising specialists will be engineers, high-tech
professionals, etc. All of them will be related to technologies and high-tech production, which are at
the intersection of the natural sciences.

It is important to create a positive motivational guideline for a non-traditional approach in the
learning process [28]. At present, STEM education is the basis for training in the field of high
technology. Currently, in countries such as Australia, China, Great Britain, Israel, Korea, Singapore,
and the United States, government programs in the field of STEM education are being actively
implemented, combining a project and interdisciplinary approach. The most actively promoted STEM
approach in education of the United States of America, the list of these specialties is very large - more
than four hundred. For example, the number of STEM majors at Oregon State University is 169.

STEM specialties include the most complex areas that are currently in high demand in the United
States. STEM specialists are in demand in various fields: computer programming, information
technology, bioengineering, biomedicine, electromechanics, molecular biology, pharmacology and
toxicology, psychology, social anthropology, etc. Among the most in demand today are: information
security analysts, cartographers who use digital geographic information systems, and architects with
skills of digital design, 3D modeling. Such specialists with a high and expert level of digital
competencies [9], which allows to effectively analyze and interpret data for practical purposes, in
demand in the military field.

In our opinion, these specialties require a high and expert level of digital competencies [5], which
will effectively analyze and interpret data for practical purposes.

In the field of military management, the officer is expected to be aware of readiness, competence
in implementing innovative ideas, making effective management decisions, productive actions in
situations with a high percentage of uncertainty, and therefore must have some technical experience,
knowledge and skills in information technology and software, be able to use digital tools for planning
and analytics. Knowledge of digital means of communication, web applications, understanding of
design principles, development of analytical abilities, development of abilities to non-standard
thinking are actual for officers. It is known that every project is driven by a certain framework. The
risk of losing control over project management is critical. To plan and conduct project activities, we
offer to use specialized programs and platforms: Asana, Todoist, Slack, Trello, Planner, GanttProject,
which we consider as modern effective digital tools. Mastering them during advanced training is
necessary for officers-future project managers and participants in project activities. The list contains
both relatively simple programs and programs that can be used to professionally create Gantt charts
for complex tasks and to analyze performance. The convenience of these programs is that all
information is stored in cloud storage, which is widely available. Consequently, the relevance of the
development of digital competence of officers of the Armed Forces of Ukraine in the system of
advanced training is growing.

Ukraine is a party that has ratified a number of documents through the instruments of the Council
of Europe and the EU in the field of education and has adopted at the legislative level provisions for
the harmonization of Ukrainian standards and mechanisms of harmonization processes in digital
transformation. It is also planned to restructure the military education system in accordance with
NATO standards. This should improve the quality of education and promote the interoperability of the
Ukrainian Army with NATO forces.

This article is the result of analytical study of modern educational, industrial and technological
trends, scientific publications and documents, regulations in the area of military management and



analysis of own experience in researching the most relevant areas and fields of formation and
development of digital competence of UAF officers.

3. Results and Discussion

Digitalization as a modern stage of informatization of society is manifested in the saturated
physical world with electronic and digital devices, means of activity in various fields and systems
(networks) for communication, actually creates cyberspace and puts forward new requirements for
training officers in the armed forces of developed countries.

Nowadays, the military profession requires a much larger range of competencies than 20-30 years
ago. Informatization of society, education, economy and industry makes new demands on the training
of officers of the armed forces of developed countries. Formation of readiness for the application of
STEM-technologies in the professional activity of an officer is a little-studied problem by domestic
scientists. The readiness of officers of the Armed Forces of Ukraine (AFU) to use STEM-technologies
in professional activities is a set of tools, methods and processes built on the integration of science,
technology, engineering and mathematics, as well as logical thinking, leadership, cooperation and
research, which provides effective professional activity [29]. The readiness of an officer can be
characterized as the ability to interact and interact between all parts of the control system, operation
and combat use of weapons and military equipment. and reading sign systems. Readiness is the basis
for the formation of competencies of military specialists of the Armed Forces of Ukraine, provided by
the professional standard. The competence of a military command officer is seen as the ability to
solve complex problems and practical problems in the field of military sciences, in the management of
military units of the armed forces and other military formations and law enforcement agencies in
everyday activities and during joint tasks in group operations. troops (forces) and while working as
part of interspecific bodies of military management using the theory and methods of military science,
which involves research and / or innovation and is characterized by uncertainty of conditions and
requirements. ICTs have the potential to provide military management specialists not only with tools
for planning and organizing work, but also to provide an opportunity to conduct research on various
processes and evaluate the results achieved. From the officer of military management, the state
requires the ability to think abstractly, plan and manage time, developed the ability to analyze and
synthesize, to make independent informed decisions [28]. These requirements, in our opinion,
correlate with the descriptors of competencies information and data literacy, problem solving, as
defined by the DigComp 2.1.

We studied the requirements for the military in other countries. For example, the United States
Department of Defense believes that military personnel play an important role in improving the well-
being and prosperity of the entire state. In order to achieve the outlined tasks, the concept of STEM
education is being actively implemented in postgraduate training of military specialists in order for
the US Army to remain a leader in the fields of science and technology. STEM education is of key
importance during advanced training. It is worth noting that in the US Armed Forces, professional
development is seen as one of the defining conditions for the realization of their personal, military,
professional and professional prospects for career advancement. Today, the United States has created
and operates a modern system that is organically integrated into the system of phased training of
military specialists, consistent with their career advancement, allows them to improve their
professional and professional levels throughout the service. Its operation is coordinated by the Office
of the Assistant Secretary of Defense for Personnel through the US Armed Forces Command, which
generally ensures its successful operation.

In view of the above, following the basic provisions of STEM education will increase the
motivation of officers to develop their professional competence, career growth, and as a consequence
- to increase the level of defense capabilities of the state as a whole.

Actualization of the need for application of STEM-technologies in professional activities by AFU
officers provides purposeful modeling and development of situations in which it is necessary to
acquire new knowledge, develop skills, solve professionally important tasks that will require them to
show professionally significant and personal qualities, including high and expert level of digital
competencies.



Project activities, as we have already mentioned, have great potential for the implementation of
STEM-education tasks. Acquisition of digital competencies in the use of ICT, development of
creative thinking, willingness to interact productively and work responsibly in a team are no
exception. All of the above creates extremely favorable conditions for the development of the
competence of officers of the military administration of the Armed Forces. Implementation of STEM-
education in the system of advanced training of military management officers can provide: increase
the interest of servicemen in engineering, motivate them to master modern technical developments,
participate in the development of technological solutions. In our opinion, this can be facilitated by the
creation of an appropriate digital training and methodological resource for the coordination and
development of STEM, the development of officers' own STEM projects during training and
advanced training. The introduction of advanced pedagogical technologies, including the project-
based learning , naturally increases the level of motivation and cognitive interest.

We share the opinion of researchers who consider the degree of motivation to be one of the criteria
for the effectiveness of vocational education. Motivation characterizes the orientation of the
individual [30].

Various aspects of the formation of sustainable motivation of servicemen are revealed in the works
[31; 32; 33].

Contrary to the exceptional potential of the STEM phenomenon for the formation and
development of professional competencies of military management specialists, our analysis of
scientific sources revealed a lack of work on the introduction of STEM technologies in the training of
military officers of the Armed Forces of Ukraine. At present, this indicates that military education
does not fully take into account current social trends.

We also studied the specifics of the professional activities of military officers in planning and
resource management in the field of defense, project management in the field of informatization and
project management in the Armed Forces of Ukraine, as well as in the organization of intelligence
activities. These categories of servicemen must possess and be able to apply the basic provisions of
the concept of IT project management. In particular, to know the procedure for formulating the
purpose of the IT project, determining the timing of its implementation, effective methods of
launching, planning, implementation, control and closure of IT projects.

In March-April 2021, at The National Defence University of Ukraine named after Ivan
Cherniakhovskyi, we conducted a survey of advanced training students to address the following tasks:
to investigate the attitudes and needs of military officers to train and improve their professional level;
identify needs to improve the professional level of military officers in the use of digital teaching aids
and ICT, identify current issues. The answers to the questionnaire will help to provide more accurate
recommendations to stakeholders on the use of digital tools for professional activities; improved the
organization and content of advanced training courses; to choose for studying and improvement of
skills of listeners those means and methods which will help them to carry out official duties
effectively; determine the need of students for additional knowledge and skills in the field of digital
technologies.

The survey was anonymous, conducted online using Google Forms, covered 116 respondents, the
vast majority (percentage) aged 40 to 45 years. Among them are 99 men and 17 women.

We found that in terms of basic education, the majority of respondents have a technical education
of 39% and a general military education of 27%. Figure 1.
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Figure 1. Basic education of students of advanced training courses

This makes it possible to use STEM approaches during training. The fact that 62% of respondents
pursue their educational goal to maintain / improve their skills, and 36% - before appointment to a
higher position, Figure 2 suggests that the content of training should be directly related to the
development of leadership and management competencies inherent in managers level of military
management. Capable of solving complex tasks and problems involving research and / or innovation
and characterized by uncertainty of conditions and requirements in the field of management of
military units, planning and conducting operations of interspecific groups of troops by military
authorities, as well as maximum implementation of operational (combat) capabilities of groups of
troops (forces). Students are required to think critically, explore complex processes and phenomena,
prepare and present the results of individual and collective work. Therefore, each officer must have
certain competencies and have the necessary case of theoretical knowledge, skills and abilities, with
which he can effectively and safely use modern digital technologies in work and in the learning
process every day. Therefore, the relevance of the use of ICT tools for the development of digital

competence in the areas of Information and data literacy, Safety and Problem solving - is extremely
high.
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Figure 2. The purpose of realization of educational interests of participants of advanced training
courses

77% of respondents said that the use of tools to search, process and analyze information from
various sources will contribute to their effectiveness in the performance of official duties. 57% of
respondents preferred tools for compiling official documents and analytical reports Figure 3.
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Figure 3. Current needs of participants in digital tools

The information in Table 1 clearly illustrates the need of officers for the formation and
development of digital competencies in various areas: Information and data literacy, Communication
and collaboration, Digital content creation, Safety and Problem solving.

Table 1

Current needs of participants in digital tools

Which digital tools do you think will help you be more effective in performance of official %
duties?

Tools for finding, processing and analyzing information from various sources 77
Tools for compiling official documents and analytical reports 57
Tools for scheduling and managing meetings 20
Tools for online meetings and interaction 43
Tools for working together in real time with using cloud services 41
Using chatbots as tools for communication 9

The results of the survey showed that 48% lacked skills in working with services to create
infographics, 36% said they would like to have security and privacy settings, 31% preferred planning
services, and 48% expressed a desire to have chat skills bots Figure 4. The results show that officers
are interested in developing digital competencies in well-defined areas.

Respondents' answers to questions about ways to gain new knowledge in the field of digital
technologies determined the advantage of training in advanced training courses.
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Figure 4. The need for digital skills of students of advanced training courses

For us, the result of a relatively large proportion of respondents who feel the need to have the skills
to create such a software product as a chat bot was unexpected. However, to create such digital
content you need to have certain programming skills. And for this - to increase competence in the
relevant field.

During the study we also found out which digital tools respondents use in the line of duty, how
much time they spend working with computers without the Internet, and how much time they spend
with free access to the Internet.

The results of our study indicate that modern officers are aware of the need for continuous
development of digital competencies, which is an important component of the professional
competence of a modern military management specialist. Digital competence implies knowledge,
skills and conscious willingness to use digital technologies for the effective organization of official
activities, to critically evaluate information resources and apply technological innovations.

In the world, digital competence is recognized as one of the key competencies for a full life and
activity of citizens. Digital competence is key in the context of the fourth industrial revolution. The
creation of digital content (including programming), security (including the protection of personal
data in the digital environment and cybersecurity), as well as the ability to solve professional
problems and learn throughout life using ICT - all this was a well-known need for military officers.
The results of our study fully confirm the exceptional need for the development of digital competence
in officers of the Armed Forces of Ukraine, as they believe that possession of digital tools at a high
level is a guarantee of professional and personal development. The internal motivation of the
respondents, which is aimed at increasing professional competence, is revealed.

As military management officers consider the most effective forms of professional development to
be training in higher military education institutions, we consider it necessary to modernize the training
system in accordance with NATO standard Bi-SCD 075-007 "Education and Training", which, on the
one hand, improve the quality of education, on the other hand, promote the interoperability of our
forces with NATO forces. Since 2012, the Armed Forces of Ukraine have been participants in the
Defense Education Enhancement Program (DEEP). This is a program to improve military education.
The program brings together experts from NATO's educational and research institutions, such as the J.
Marshall Center for European Security Studies, the NATO Defense College, the NATO School in
Oberammergau and others.

4. Conclusions and prospects for further research

The National Economic Strategy of Ukraine for the period up to 2030 identifies European and
Euro-Atlantic integration, as well as the development of the digital economy as one of the drivers of
Ukraine's economic growth. It is generally recognized that underdeveloped digital skills in citizens
hinder the full transition to the digital economy. The overall assessment of digital literacy of citizens
in Ukraine shows that 53 percent of citizens are below the "basic level" [34]. A major barrier to



achieving national strategic goals is poor coordination between the IT sector and the education sector;
lack of specialists in such promising areas as Big data, [oT, artificial intelligence; lack of quality
educational STEM-programs [35].

Improving the level of professional and specialized digital skills of citizens in various fields of
activity is an unconditional priority of the digital economy and a reliable way to achieve its strategic
goals. The Concept of Development of Digital Competences approved by the Cabinet of Ministers of
Ukraine in March 2021 [2] establishes the conceptual foundations of state policy in the field of
development of digital competencies of citizens, which will ensure the development of all spheres of
public life in accordance with modern requirements.

It follows that during retraining and advanced training, military management officers should be
able to increase the level of their competence comprehensively: researches, application of ICT,
management technologies, project organization and implementation, and so on. Training should be
properly equipped with modern hardware and software. In our opinion, the use of STEM-technologies
will allow to take a comprehensive approach to solving the problem of developing the competence of
officers of the military command of the Armed Forces.

In our opinion, the US experience in actively implementing the concept of STEM education in
postgraduate training of military specialists in order to create favorable conditions for the realization
of their personal, military, professional and professional prospects, as well as achievement by the
armed forces of the position of a leader in the field of science and technology.

The implementation of STEM education in the system of advanced training of military officers can
provide: increase the interest of servicemen in engineering, motivate them to master modern technical
developments, participate in the development of technological solutions to solve professional
problems. This, in our opinion, can be facilitated by the creation of an appropriate digital training
resource for officers to develop their own STEM projects during their study and advanced training.

The analysis of scientific sources revealed the lack of work on the introduction of STEM-
technologies in the process of professional training of military officers in Ukraine. At present, this
indicates that military education does not fully take into account current social trends.

The training of highly qualified officers of the military administration of the Armed Forces in
modern military education has its own specifics, as these specialists must be competent in specific
issues of military management, have highly organized thinking skills and be able to effectively
perform tasks. We propose to apply an interdisciplinary approach to the training of officers, which is
implemented in STEM-education, combining such components as robotics, IT and programming. The
application of such an approach, in our opinion, will have positive consequences: improving the
quality of students' understanding of disciplines related to the field of science, technology,
engineering and mathematics; increasing the level of their digital competence, strengthening the
research and scientific and technological potential of students, developing skills of critical, innovative
and creative thinking, the ability to solve problems.

During the study of the specifics of the professional activities of military management officers
identified the needs of this category of servicemen in the knowledge of IT project management. The
results of the survey, analysis of current research on the issue allow us to conclude that there is a need
for the formation and development of digital competencies of military officers, taking into account
different areas: information and data literacy, communication and collaboration, digital content
creation, safety and problem solving. The use of STEM technologies in the practical training of
military officers will contribute to their personal and professional development and career growth. In
our opinion, the professional development of officers of the Armed Forces should be carried out in the
following areas: artificial intelligence; machine learning; ensuring the mobility of information and
communication activities of users in the information space; formation of skills of using mobile and
cloud-oriented means of access to information, digital tools for planning and organizing project work,
data processing and performance evaluation; formation and use of electronic information databases
and systems; data protection in information systems and combating cybercrime.

We see prospects for further research in the development and implementation of methods for the
formation of digital competence of military officers, to ensure their continuous professional
development. Also, in clarifying the conditions for the introduction of educational robotics in higher
military education.
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Abstract

The impetuous development of digital technologies is changing the requirements for
specialists. In the modern world, a competitive analyst working in the field of economics must
have not only professional competence, but also digital competence, which includes not only
digital skills, but also a set of knowledge and views on the nature and role of information
technologies and opportunities, as well as relevant legal and ethical principles.

The article deals with the analyzes of the modern theoretical foundations and approaches to the
development of digital literacy within the lifelong learning processes: namely, one of the tools
for determining the level of formation of digital competence using Tsifrogram test (which is
based on the conceptual model of digital competence of citizens DigComp - The Digital
Competence Framework for Citizens) is described and analyzed in detail.

The research was carried out in line with the competence-based, personality-activity and
communicative approaches. The training program for economic analysts used active and
interactive teaching methods and practices.

The results of the level of digital competence formation among students of economic
specialties of the university are presented. The main recommendations for increasing the level
of the students’ digital competence are analyzed, identified, and highlighted. In the future, it is
planned to develop a roadmap for increasing the level of students’ digital competence during
their studies at the university.

Keywords
Digital competence, DigComp, constituents of digital competence, self-diagnosis test, digital
profile results

1. Introduction

The rapid pace of development of information technologies, the emergence of new devices, the
growth in the number of Internet users are markers of the modern information society. Scientists [1]
note that the key technologies that will influence the development of society are: robotics, artificial
intelligence, the Internet of Things, cloud computing, Big data, 3D printing, digital payment systems,
interoperable technological systems and platforms.

The European Commission has for several years expressed concermn about the slow adoption of
digitalization processes in education and training. In order to study the state of the current level of
implementation of e-learning in educational institutions of the EU, the European Commission
conducted a survey of citizens' opinions and published it in the framework of the Eurobarometer [2].
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In recent decades, a unique situation of dialectical contradiction unfolds: a generation is growing
that from an early age knows how to handle various gadgets, and this generation is taught by those who
grew up in the system of classical education without constant access to the Internet and without social
networks. The Eurobarometer data confirms these provisions: only 20-25% of students in European
universities are studied by teachers who are confident users of new technological advances, 43% of
Europeans do not have basic digital skills, and 71 million students in European countries lack skills for
a digital society. Considering the need to take decisive action in the field of education, the European
Commission adopted the main provisions of the Digital Education Action Plan in 2021-2027 years. [3].

Now in Ukraine, a large number of teachers are motivated to use digital technologies in the teaching
process, however, more resources are needed to support the development of sound digital practices,
since it is obvious that the digital environment and infrastructure of domestic higher education
institutions require investment.

The EU wishes to raise awareness of the European lifelong learning space through Internet platforms
(e-learning) to support the modernization of education and training systems.

The Council of the European Union adopted on 22 May 2018 a revised recommendation on core
competencies for lifelong learning [4], which emphasizes the need to support the development of core
competencies, with a particular focus on improving the achievement of basic digital skills and
participation in society in a lifelong perspective, increasing and improving the level of digital
competencies at all stages of education and training for all segments of the population.

The education system is forced to constantly improve, since the prospects for the functioning of the
state depend on how the level of education develops.

The modern space of higher education in Ukraine sets a new educational paradigm focused on
students and lifelong learning. This includes changes in professional competence since the training must
be adapted to the requirements of the new context.

The Concept for the Development of the Digital Economy and Society of Ukraine for 2018-2020
[5] defines the creation and implementation of the national training program for general and
professional digital competencies and knowledge as one of the priority tasks on the way to the
accelerated development of the digital economy.

The Concept for the Development of Digital Competences [6] also notes the need to improve the
quality of training of workers to create the possibility of modernizing the country's economy in
accordance with modern requirements.

2. Research methodology

Today, the pace of computerization is well ahead of the skills of the vast majority of users.

According to the results of the first all-Ukrainian study of digital literacy of Ukrainians (December
2019), 53% of the population of Ukraine is below the "basic level" mark. At the same time, 37.9% of
Ukrainians aged 18-70 have digital skills at a level below the basic level, and 15.1% do not have them
at all. However, only 47% of Ukrainians aged 18-70 (mostly young people) believe that digital skills
training is relevant for them [7].

Interpretations of the essence of the concepts of "digital literacy", "digital competence", "digital
culture”, "digital technologies", the definition of their structure and features are considered in many
works of foreign and domestic scientists, in particular J. Stommel [8], C. Scott [9], S. Carretero, R.
Vuorikari , Y. Punie, [10], L. Havrilova, Y. Topolnik [11], V. Bykov, O. Spirin, O. Pinchuk [12] and
others.

Currently, the concept of "digital literacy" as a person's ability to navigate the digital environment
is widely used by the international educational communities. Digital competence is seen as the
conscious, confident, responsible, and critical use of Information Society Technology (IST) for work,
social activities, free time, and communication [13].

Digital competencies include information literacy, communication and collaboration, digital
content creation (including programming), and security (including digital well-being and
cybersecurity competencies). According to Henseruk [14], digital technologies actively influence the
learning process, since they change the scheme of knowledge transfer and teaching methods; their
application in the educational process stimulates interest in learning, contributes to the formation of



logical and creative thinking, which mainly leads to the formation of the information culture among
the students.

The purpose of the article is to research the competencies determined by educational and
professional programs and the levels of formation of digital competencies of students of the "bachelor"
educational level (future specialists in economics of an analytical profile).

Research methods: analysis (dividing the general concept of "digital competence" into its constituent
elements), synthesis (combining the separated and explored parts), induction (generalized consideration
of digital technologies and digital competencies), deduction (transition from the general perception of
digital technologies and digital competencies to the determination of properties and characteristics of
individual competencies and skills), abstraction (determination of the features inherent in digital
competencies), and concretization (study of the features of individual digital competencies).

The main objectives of the study are: first, to clarify the concepts of information literacy and digital
literacy; secondly, in defining the components of digital literacy; thirdly, in identifying the educational
opportunities of the university in creating a digital environment that contributes to the development of
digital literacy of students within the framework of special disciplines for future specialists-economists
of an analytical profile.

3. Results and discussion

Digital literacy is a broad and holistic concept that encompasses much more than the functional
digital skills that students must use in a digital society. Despite the fact that many students are well-
versed in the use of modern digital technologies, they often do not have all the necessary digital
competencies to successfully study in a higher education institution.

University studies should develop digital literacy skills both over time and in aspects related to
professional development and gaining professional experience.

In order to train the qualified specialists-analysts of economic profile, one of the competencies that
must be formed is precisely “digital competence”.

The analyst must have key skills, namely industry knowledge (specifics of the industry, business
processes, standards, and trends), effective communication with customers (methods of structured
problem solving and facilitation, brainstorming for generating ideas with their subsequent
visualization, as well as experiments and research), work with processes and data (strategic analysis,
business process management and optimization, data modeling), learning skills, and writing business
cases.

To clarify the place and role of digital competence in the general structure of professional
competence of future specialists in economic specialties, an analysis of educational and professional
programs (EPP) was carried out and the mapping of digital competencies in the content of professional
training of students of specialties 051 "Economics" and 075 "Marketing", which are implemented in
Taras Shevchenko National University of Kyiv, was conducted [15-18].

As a result, the general and special competencies listed in the EPP were identified, which can be
classified as digital, i.e., please, check



Table 1.

A quantitative and qualitative analysis of the identified competencies made it possible to determine
the following: in these educational and professional programs and at different levels of training, there
is a slight difference in the content and number of competencies that can be classified as digital.

The authors consider that there is some contradiction between the real requirements of society and
the labor market for the content and quantity of digital competencies and the normative requirements
for the content of professional training of future analytic economists.

To solve the above problem of the formation of digital literacy, taking into account the peculiarities
of thinking of modern students, there are two approaches. The first is to conduct additional courses
aimed at building digital competencies. The second approach involves the parallel development of
digital skills and competencies during hands-on training. Since digital skills are integrated in the
educational process with professional knowledge, it is likely that the student will use them in their
professional activities. Despite the fact that there is no generally accepted didactic theory of digital
literacy, many disciplines from the EPP at Taras Shevchenko National University of Kyiv have the
potential to solve this problem.



Table 1

Digital competencies in educational and professional programs of the economic profile at Taras Shevchenko National University of Kyiv

Specialty, EPP

The first (bachelor's) level of higher education

The second (master's) level of higher education

General
competencies

Special
(professional)
competencies

Program learning
outcomes

General

competencies

Special
(professional)
competencies

Program learning
outcomes

051 Economics,
"Economic Analytics
and Statistics"

075 Marketing,
“Marketing”

GC5. Skills in the
use of information
and communication
technologies.

GC6. Ability to
search, process and
analyze information

from various
sources.

GC9. Skills in the use
of information and
communication
technologies.

PC7. Ability to use
computer data
processing
technologies to solve
economic problems,
analyze information
and prepare
analytical reports

SC10. Ability to use
marketing
information systems
in marketing
decisions and
develop
recommendations to
improve their
effectiveness

PLO20. To use the

information and
communication
technologies to solve

socio-economic
problems, prepare and
submit analytical
reports.

PLO23. To demonstrate
flexibility and
adaptability in new
situations, in working
with new objects, and in
uncertain conditions.
PLO7. To use the digital
information and
communication
technologies, as well as
software products
necessary for the
proper conduct of
marketing activities and
practical application of
marketing tools

GC6. Ability
to search,
process and
analyze
information
from various
sources.

PC4. Ability to use
modern
information
technologies,
methods, and
techniques of
research of
economic and
social processes,
adequate to the
established needs
of research.

PLO10. To apply
modern
information
technologies and
specialized
software in
socio-economic
research and in
the management
of socio-
economic
systems.

PLO15. To collect
the necessary
data from
various sources,
processes and
analyze their
effectiveness
using modern
methods and
specialized
software




Currently, the educational process is being provided with modular courses aimed at developing
digital literacy; building an educational process based on blended learning technology; the use of active,
interactive, problem-based teaching methods taking into account the individual characteristics of the
modern generation of students. It carried out a constant update of the content of regulations that dictate
the requirements for the training of specialists and focus on improving the education system, aimed at
training personnel with the competencies of the digital economy at the average world level.

In the training of future specialists in economics at Taras Shevchenko National University of Kyiv,
a special place is occupied by innovative didactic teaching aids based on the use of digital technologies
covering a wide range of educational software. Among such software, one should highlight electronic
training courses, software tools, electronic educational and methodological complexes, network
programs, and control and diagnostic systems. Most of the tasks using digital technologies that students
perform are creative. They stimulate motivation, activate the cognitive activity of students, contribute
to the effective development of skills in working with electronic documents and cloud services, the
ability to analyze, draw generalizations and conclusions, as well as obtain practical results of the work
performed.

It should be noted that digital literacy is of particular importance in the process of training
specialists. Students use the full range of Internet resources to prepare for practical, laboratory,
seminars, colloquia, project tasks, and the like. The quality of his work and the assessment of progress
depends on how a student is able to work with information.

To determine the level of formation of digital competence of future analytic economists, the
classification developed in 2017 by the European Joint Research Center is used, which includes a
number of levels of proficiency and examples of knowledge, skills, and abilities in each of the areas of
competence (DigComp 2.1 The Digital Competence Framework for Citizens 2017) [19].

The digital literacy of higher education applicants within the European approach includes the
personal, technical, and intellectual (digital) skills that are necessary to live in a digital world (see Fig.
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Figure 1: Plan-diagram of a model of digital competencies in education in the interpretation of the
European Union “DigComp 2.1: The Digital Competence Framework for Citizens with eight proficiency
levels and examples of use”, 2017 [20]

Of particular importance in the above model is the central block, which can be characterized as the
integration of resources, platforms, and results. The outer contour is a new format of requirements for
the quality of teaching and characteristics of competencies, as fundamentally new in relation to
traditional models and technologies of teaching.

In the process of research to identify the level of formation of digital competence, the authors used
the national test for digital literacy (project Tsifrogram implemented by the Ministry of Digital



Transformation of Ukraine together with USAID and the Eastern Europe Foundation on the online
platform “Action. Digital Education” [21]), which determines the main components of digital
competence in terms of knowledge, skills and abilities required in a digital society. After filling it out
and calculating the number of points, the respondents receive an assessment of their level of digital
competence formation.

The Ministry of Digital Transformation of Ukraine in 2021 proposed the project Digital Competence
Framework for Citizens of Ukraine (DigComp UA for Citizens). The "DigComp UA for Citizens" is
based on the conceptual reference model DigComp 2.0 and the updated European framework DigComp
2.1, which are adapted to the national, cultural, educational, and economic features of Ukraine.

The results of testing the level of formation of digital competence of applicants for higher education
can be assessed by the areas of the components given in Table 2. Each of these areas of knowledge
covers 5 competences. The Tsifrogram offers testing participants to answer 90 questions.

Table 2
Features of digital competence assessment using the adapted model DigComp UA for Citizens and

Tsifrogram
Adapted model DigComp UA for

Competencies and descriptors of Tsifrogram national test

Citizens
Competence Competences (C) Competence Competences’ names Evaluation
areas (CA) areas (CA) points
CAO. Basic C0.1 Use of digital Basics of 1) Use of computer and
digital skills devices; computer mobile devices; 2) Use of
C0.2 Using basic literacy basic software; 3) Use of
digital device applications and application 0-15
software. software; 4) Use of the
Internet and online
applications; 5) Digital
identity management
CA1l. C1.1 Viewing, Information 1) Viewing, searching, and
Information searching, and and data filtering data, information
and data filtering data, literacy and digital content;
literacy information and 2) Critical assessment and
digital content; interpretation of data,
C1.2 Evaluation and information and digital
interpretation of content, verification of the
data, information reliability of sources and
and digital content; information; 0-15
C1.3 Management of 3) Management of data,
data, information information and digital
and digital content; content; 4) Implementation
C1.4 Meeting own of your own requests and
needs with the help needs using digital
of digital technologies; 5) Self-
technologies realization and personal
development in a digital
society
CA2. C2.1 Digital 3.Communic 1) Digital engagement;
Communicati engagement; ation and 2) Dissemination and
onand C2.2 Digital collaboration  exchange of data using 0-15
collaboration exchange; in the digital digital technologies; 3)
C2.3 Realization of society Collaboration using digital

civic position using

technologies;



digital technologies;
C2.4 Digital
collaboration;

C2.5 Netiquette;
C2.6 Digital Identity
Management

4) Implementation of civic
position using digital
technologies, digital
citizenship. Use of E-
services, E-signature;

5) Responsibility. Legal and
ethical standards.
Netiquette.

CA3. Digital C3.1 Development of 4. Digital 1) Development of digital
content digital content; content content; 2) Editing and
creation C3.2 Integration and  creation integration of digital content;
processing of digital 3) Copyright and licenses; 0-21
content; 4) Primary programming
C3.3 Copyright and skills; 5) Creative use of
licenses; digital technologies
C3.4 Programming
CA4. Safety C4.1 Device 5. Safety in 1) Device protection and
protection; the digital secure Internet connection;
C4.2 Protection of environment  2) Protection of personal
personal data and data and privacy. Internet
privacy; security; 3) Protection of
C4.3 Protection of consumer's personal rights
health and well- against fraud and abuse; 0-24
being; 4) Protection of health and
C4.4 Protection of well-being; 5) Environmental
consumer's personal protection
rights against fraud
and abuse;
C4.5 Environmental
protection
CAS. C5.1 Solving 6. Problem 1) Solving technical
Problem technical problems; solvinginthe  problems; 2) Identification of
solving and C5.2 Identification of  digital needs and their technological
further needs and environment  solution; 3) Self-assessment
training technological and lifelong of the level of own digital
response measures;  learning competence. ldentification
C5.3 Creative use of and elimination of gaps; 0-21
digital technologies; 4) Solving life problems with
C5.4 Identifying gaps the help of digital
in digital technologies; 5) Lifelong
competence learning. Professional self-
development in the digital
environment
Total (maximum score) 111

When assessing the formation of digital competencies, there are three levels of mastery: high -
characterized by the ability to use digital and information and communication technologies in full
(including creating a digital product); medium - can be described as knowledge of the availability of
all digital competencies, but only partial application; basic - differs in the presence of knowledge about
digital components, but is characterized by the inability to correlate the components of knowledge

with professional tasks.



In the 2020/2021 academic year, 91 applicants for the first level of higher education in Economics
and Marketing specialties took the National Digital Literacy Test; of these, 7.7% passed Tsifrogram
test at the B1 level, and 90.1% - at the B2 level, 2.2% - at the C1 level (see Fig. 2). Analyzing the
results obtained, one can conclude that digital competencies are developed at the average level for
most students.

High level C2

Highlevel C1 m 2
Medium level B2 I 32
Medium Level Bl | 7

Basic level A2

Basic level Al

B The number of students

Figure 2: Level of digital competence of students of the analytical profile of economic specialties
at Taras Shevchenko National University of Kyiv in 2020/2021 academic year

The level of knowledge and skills of students in the field of digital competence turned out to be
different, depending on the level of their self-development, self-motivation, and other factors. Using
the Internet for communication, searching, downloading and creating content, solving technical
problems, shopping and payments are the different possibilities and, accordingly, different resources
are needed to implement them. Both the average level in digital development and the high one can be
both general (in many areas of activity) and partial (in certain areas). Therefore, when researching
digital competence, it is important to study its components and cells in which each of the components
can receive specific development and implementation.

The detailed analysis of the questionnaire shows that the development of digital competence
components is not equally developed among students (see Fig. 3). Components such as fundamentals
of computer literacy, information literacy, data skills and communication and interaction in a digital
society are best developed.

Basics of computer literacy

15
Problem solving in the digital
environment and lifelong 21 15 Information and data literacy
learning
24 21
Safety in the digital environment Digital content creation
15

Communication and
collaboration in the digital
society
=—@=— Average =@ Max score

Figure 3: Distribution of the scores received by the students of the analytical profile of economic
specialties at Taras Shevchenko National University of Kyiv in the 2020/2021 academic year by
components.



Students of the analytical profile of economic specialties showed the highest results in the “basics
of computer literacy” competency (in particular, use of basic software, applications, and applied
software): 89% of students received a high level of knowledge C1 and C2 (see Fig. 4). This means that
they actively respond to the emergence of new types of computer and mobile devices, can use (including
installing, updating and configuring the system software) the main common computers and mobile
devices of medium complexity, easily master new applications and new application software,
independently install, configure and use the software, create online services of medium complexity,
learn the basics of web design, and know different ways to protect their reputation on the Internet.

Basics of computer literacy B8 43 38
Information and data literacy ||l 34 37 15
Digital content creation [ NNGNESE 49 8
Communication and collaboration in the digital society | N 26 36 15

Safety in the digital environment | N NRNRNRRIEEEEEEEEEEC02

Problem solving in the digital environment and lifelong 7

| . 78 6
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B Medium Level B1 Medium Level B2 High level C1 High level C2

Figure 4: Distribution of the scores received by the students of the analytical profile of economic
specialties at Taras Shevchenko National University of Kyiv in the 2020/2021 academic year by
competency levels.

Good results were obtained by students in the “information and data literacy” and
“communication and collaboration in the digital society “competencies: respectively 57% and 56%
of students received a high level of knowledge C1 and C2.

Lower knowledge was found by students in the “safety in the digital environment” competence
(in particular, on the Protection of consumer's personal rights against fraud and abuse and device
protection and secure Internet connection): 76% of students received an average level of B1, and
only 2 students out of 91 high level of C1.

Owing to Tsifrogram National Digital Literacy Test, the bachelors of analytical profile of
economic specialties received recommendations to improve the level of digital competence in these
areas, which will allow in the future to acquire the necessary knowledge, improve their skills and be
successful professionals in modern society. In the future, it is planned to develop a model of digital
competence formation for the training of competitive analytical specialists with a high level of digital
competence.

4. Conclusions

Based on the results of the research, it can be concluded that the digital competence is an important
component of the professional competence of future specialists-economists of analytical profile. This
competence combines knowledge and skills to use the digital technologies when working with modern
business processes, their optimization, and data modeling.

Despite the large number of studies devoted to the concept of digital competence, the issue of its
interpretation (namely, for future specialists-economists of analytical profile), definition of the
structure and content requires further research.

The authors consider it extremely important to further research the approaches to creating a digital
model of competencies, determining the conditions for its formation and prospects for the



implementation of the developed model to ensure the lifelong development of the specialists-
economists of analytical profile.

Achieving the maximum degree of mastery of information and communication competence by a
future specialist is possible only with systematic work on all components of the competence. Without
information literacy and knowledge of the laws of information security, communication, and
interaction, it is difficult today to create adequate digital content and solve technological problems. The
ability for reflection and self-esteem is, of course, the path to self-development. Confident, conscious,
and creative use of information technology for education, work, leisure time and social activity is the
key competence of an individual in the 21st century.

The challenge for research and teaching staff is to move beyond thinking about information
technology as a tool or " information technology support platform." An integrated approach to solving
the problem of the formation of digital competence in the process of training specialists at the
university within the framework of any academic discipline is required.

The development and implementation of a pedagogical system for the formation of students' digital
competence in the learning process, as well as the ways of delivering, should include targeted, active,
informative, and effective components.

The use of project-based or inquiry-based learning as a tool to increase students’ interest is the key
to developing a range of competencies. Project-based learning is really at the heart of learning new
digital skills right now. Traditional learning models are too passive to create such skills. The
competency model is the basis for key changes in education training for the digital economy.

The analysis performed makes it possible to draw the following conclusions and generalizations.

1. In the light of modern trends in social development, digital competence of specialists, which
provides an individual's opportunity for successful interaction, accumulation, and exchange of
experience with subjects of the surrounding world and professional activity, is of particular importance.
For future specialists in economic specialties, digital competence is also necessary, since it ensures the
effective implementation of professional functions, personal success, and readiness for further
professional development.

2. It seems advisable to use the systems based on DigComp 2.1 for a diagnostic test of the
competence of applicants for education, advanced training of scientific and pedagogical personnel, and
the introducing digital literacy into educational programs.

3. It is necessary to ensure the consistency and systematic way of the formation of digital
competencies of future specialists in economic specialties at different levels of higher education.

In further research, it is proposed to carry out a deeper analysis of the content and technologies for
the formation of digital competencies of future economists at different levels of education.
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Abstract

The model of adaptive system of individualization and personalization of future specialists’
professional training in the conditions of blended learning is offered. It includes the contextual,
pedagogical and instrumental subsystems. In the system, the adaptability is planned to be
implemented through the adaptation of educational materials, monitoring, devices, face-to-
face classes; individualization involves the study of students’ individual features, support and
assistance of student’s individual syllabus, individualization of the learning process,
development of student’s individual features and formation of new characteristics according to
student’s educational needs, monitoring of student’s individual progress; personalization
involves the organization of the educational environment, including the electronic one.

Keywords
model of adaptive system, adaptive learning system, individualization, personalization,
professional training, blended learning.

1. Introduction

Various aspects of the issue of improving the future specialists’ training have been studied by many
scientists and educators. As a result of pedagogical research, scientists [1], [2], [3], [4], [5] are
increasingly inclined to believe that in the context of a great variety of educational content and
individual preferences of students, the educational process can be carried out through the introduction
of adaptive learning systems in higher education institutions. Many scientists have devoted their
research works to the modeling of such systems. In particular, Siadaty M. and Taghiyareh F. [3]
proposed a pedagogically adaptive learning system based on learning styles. An adaptive learning
system, focused on learning style and cognitive state, was designed by Chen S. and Zhang J. [6]. Huang
S. L. and Shiu J. H. [7] developed a model of the user-centric adaptive learning system, which uses
sequential pattern mining to construct adaptive learning paths based on users’ collective intelligence
and employs Item Response Theory (IRT) with collaborative voting approach to estimate learners’
abilities for recommending adaptive materials. Huang H.C., Wang N.Y. and Hsieh F.M. [20] introduced
a model of the adaptive mobile learning system that provides learners with the content adapted to their
knowledge levels, learning styles, and heterogeneous learning devices. However, the need for modeling
and development of a system in which the adaptation technologies, approaches to individualization and
personification of education for the purpose of future specialists’ professional training in the conditions
of blended learning in a higher education institution remains relevant.
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2. Analysis of subject domains

In the process of modeling of the adaptive system of individualization and personalization of future
specialists’ professional training in the conditions of blended learning (ASIPT), we relied on scientific
works on the methodology of research and pedagogy [8], [9], [10] as well as on the modeling of
pedagogical systems and environments [11], [12], [13]. We analyzed studies representing the
development of adaptive systems (platforms) of learning in higher education institutions [14], [15].

In pedagogical science in order to accurately reflect the characteristic features of the phenomenon
under study modeling is used, the result of which is a model of this phenomenon. The model is a project
of the educational process, which will later be put into practice and its construction will allow choosing
the most effective ways to achieve the aims of specialists’ training [16]. Thus, the development of the
ASIPT model facilitates the study and provides new knowledge about the original object (pedagogical
process in the adaptive system of individualization and personalization of future specialists’
professional training in the conditions of blended learning).

In this aspect, modeling of the pedagogical process in ASIPT is needed in order to learn how to
manage this process; to identify the best ways to manage it under certain organizational and pedagogical
conditions, aims and criteria; to anticipate the direct and indirect consequences of realization of the set
ways and forms of influence on the subject (students of higher education institution); to achieve the
desirable outcomes (professional competence); to provide the process of future specialists’ professional
training in higher education institutions with technologies; to monitor the efficiency and quality of
future specialists’ professional training in higher education institutions.

As a methodological basis for the construction of ASIPT model, we used a polyparadigmatic
approach [17], which involves the use of an open cluster of approaches to learning that do not interfere
with each other and their integrated application has a synergistic effect. The leading role in this cluster
is given to the systematic approach, which provides the basis for the subsystems (contextual,
pedagogical, instrumental). The structures of these subsystems were identified. Let’s describe each of
the ASIPT subsystems in detail.

3. ASIPT subsystems

3.1. Contextual subsystem

The basis of ASIPT contextual subsystem is a general idea of the developed adaptive system, i.e.
how the concept and idea of its development will be implemented. Given the fact that ASIPT model is
used a blended learning environment, some aspects of the implementation of adaptation,
individualization and personalization of learning in the process of distance and traditional (face-to-face)
learning were identified (Fig. 1).
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Figure 1: ASIPT contextual subsystem

In ASIPT the adaptive learning is carried out by means of:

1) adaptation of educational materials (content of educational materials) — organization of
algorithms for educational materials adaptation in a three-stage system: "introductory adaptation"
(adaptation of the content of introductory educational materials of the discipline based on the initial
level of students); "current adaptation" (adaptation of educational materials on the basis of current
effective actions of students in the adaptive electronic environment (SDL)); "assessment-corrective
adaptation" (adaptation of normative parameters of the level of materials acquisition taking into account
the learning outcomes achieved by students) [18];

2) adaptation of assessment (testing) — specific ways are used to regulate the complexity and
number of the proposed tasks, depending on the students’ results, including different testing options:
pyramidal: everyone is given a task of medium level of complexity and then, depending on the result,
everyone is given a more difficult task), flexible testing (starts with the level of complexity, chosen by
the test taker, with a gradual approach to the real level of knowledge), stratified (conducted using a
bank of tasks divided by levels of complexity: in case of the correct answer the next task is taken from
the top level, in case of incorrect one — from the bottom level) [19];

3) adaptation of devices — adaptation of educational resources (portals, SDL, sites, etc.) to various
computer devices (PCs, mobile phones, smartphones, tablets) [20];

4) adaptation of face-to-face classes — when having face-to-face classes new structures of courses
are created; the variation of learning (content, forms, methods, means) and adaptation of educational
process to students’ individual features thanks to considerable increase in time allotted to the students’
individual work take place; pair and group work; individual pace of students’ work depending on the
level of knowledge, skills, innate anilities, and working capacity, etc.; creation of multilevel tasks for



individual work; giving students a choice of the level of complexity of the tasks performed; wide use
of generalizations and reference schemes in the learning process; management of educational process
by means of the network plan; continuous monitoring of the individual work outcomes [21].

In ASIPT the individualization of learning gives an opportunity to individually plan content, pace
and time of study using the list of educational resources. This plan is focused on the student’s learning
preferences and the opportunity to work according to the individual syllabus. In order to implement this
option the following ways of individualization are planned in ASIPT:

1) study of students’ individual features — at the beginning of learning a number of psychological
and pedagogical activities are carried out; it provides the basis for the identification of student’s
individual learning path and for the analysis of the outcomes in order to take them into account in the
learning process (for example, identification and proposal of the study time depending on the
psychological features of the students);

2) support of the student’s individual syllabus — considering the fact that individualization
provides the organization of system of interaction between participants of educational process in which
individual features of everyone [22] are most fully taken into account, the system has the option of the
digitization of communication acts (their protocolling, algorithmization, timing, archiving) and
monitoring of competencies, including educational and professional self-identification and self-
presentation (professional portfolio) [23];

3) individualization of learning process — when implementing an individual educational route the
students are provided with an opportunity to learn when it is convenient for them (morning, day time,
evening) and at their own pace (faster, slower, flexibility of reporting time);

4) development of students’ individual characteristic features and formation of new characteristics
according to their educational — needs involve the implementation of "subject-subject" learning based
on student’s individualization, when such necessary qualities as independence, initiative, creativity,
confidence, enthusiasm, research style, culture of search and work are forming and developing; these
qualities are necessary for the future specialist who will act in the new social conditions [22];

5) monitoring of student’s individual progress — gradual compilation of the student's own
professional portfolio, which reflects the outcomes achieved by him or her in the process of learning in
a particular specialty without comparison with the achievements of other students.

In ASIPT personalization of learning facilitates a growing demand of users (learners) to meet their
learning needs as well as their natural desire for greater productivity and comfort of mastering new
competencies [24]. Teachers turn to personalization in order to intensify and increase the efficiency of
the future specialists’ training process.

Personalization of learning in ASIPT is carried out in two ways: 1) personalization of the electronic
learning environment (PELE); 2) personalization of the learning environment (PLE).

PELE includes the creation of conditions for the consolidation of various Internet services, electronic
resources and ICT tools in their relationships, through which the student builds his or her own learning
process, including personalization of the SDL interface (depending on the results of individual features
testing, the color frame of the student’s personal page is offered). Access to learning turns into an access
to resources and services and it allows students not only to use learning resources, but, most importantly,
to create them. So, learning is transformed from a simple transfer of information and knowledge to their
creation [25]. Personal e-learning environment is formed by means of a set of open educational
resources, web services and software applications that have to perform certain tasks or functions in the
educational process. It is described in more detail in the instrumental subsystem.

Personalization of the learning environment means providing students with conditions for having
their own set of educational resources (teaching aids) in the laboratories of higher education institutions.
It becomes possible under the condition of the creation of STEAM-laboratory in higher education
institution. The laboratory space is organized in the format of Makerspace — a global format of creative
spaces-workshops — as a place to brainstorm ideas, conduct experiments, study, put ideas into practice
and improve student’s new skills [26]. Teachers and students have the opportunity to come to the
laboratory in order to use the special equipment available in it, which is expensive or quite specific in
its characteristics. The space of the laboratory is specially planned for the purpose of appropriate and
comfortable accommodation and work of its visitors, providing mobility, flexibility and the ability to
use technical aids when learning. Equipment of the STEAM-laboratory allows users to create optimal



conditions for the realization of each student’s potential in order to organize his or her personal learning
environment in higher education institution.

3.2. Pedagogical subsystem

One of the main features of ASIPT is its structuring, which provides for the possibility of identifying
its components, as any system has a structure that is a set of connections between parts of the whole
[27]. Pedagogical subsystem of ASIPT model includes an understanding and presentation of aspects
related to the process of future specialists’ professional training. This subsystem, like the majority of
pedagogical models of education which represent a unity of process and result, contains five
components: target, theoretical-methodological, content, activistic, and resultative. We have added a
creative component to the traditional structure of the pedagogical model, because in our opinion,
learning systems should develop the creativity of future specialists, which contributes to more effective
development of students’ professional competencies (Fig. 2).
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Figure 2: Pedagogical subsystem of ASIPT

The target component identifies the needs of society in the individualization and personalization of
future specialists’ professional training; the aim is to improve the quality of future specialists’
professional training in higher education institutions by creating favorable conditions for their personal
development; tasks of ASIPT.



The theoretical-methodological component reveals the conceptual and terminological apparatus,
educational paradigms and methodological approaches (systematic, synergetic, cybernetic,
environmental, individual, competence-based, activistic, contextual, technological, and student-
centered) according to which ASIPT model is constructed.

The content component reflects the content of future specialists’ professional training in the form of
a syllabus, designed on the basis of the standard of higher education for Bachelors and Masters; content
of courses, which is organized in accordance with the requirements of adaptive learning, including the
distribution of didactic units in each discipline.

The activistic component includes a system of forms, methods, means, organizational and
pedagogical conditions that contribute to the improvement of the quality of professional education by
developing the future specialists’ competence necessary for successful future professional activity.

The creative component involves the development of students’ creativity in the innovative
pedagogical activities, their involvement in the development of new projects, writing research papers,
participation in contests, Olympiads, exhibitions, presentations, conferences, etc.

The resultative component shows the improvement of the quality of future specialists’ professional
training in higher education institutions by creating favorable conditions for their personal development.

All components are interconnected in ASIPT model.

3.3. Instrumental subsystem

To implement the adaptation, individualization and personalization of learning, this environment is
created through the use of various tools: information and communication technologies, modern
technical means of learning, hardware and software. These tools form the Instrumental subsystem of
ASIPT model. Its schematic representation is shown in Fig. 3.
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Figure 3: Instrumental subsystem of the adaptive system of individualization and personalization of
future specialists’ professional training in the conditions of blended learning

The basis for this subsystem is the distance learning system Moodle. It is not positioned by
developers as an adaptive learning system. However, the growing popularity of adaptive learning
technology has prompted Moodle developers and other programmers to improve the system. Therefore,
to implement an adaptive approach, Moodle has developed appropriate plug-ins. Among the analyzed
plug-ins, we singled out Adaptive Quiz for adaptation of testing, IADLearning for adaptation of content
and stack of plug-ins (Learner preferences, Learner adaptation, Navigation Web) for navigation
adaptation [28].

To support the individualization of learning in SDL Moodle, there are the following advantages:
creation of a course in SDL in the form of a modular structure; formation of modules with the
accessibility of materials based on the results of studying previous modules and passing mid-course
tests; creation of educational materials in SDL of a branched structure according to a pre-created
pedagogical scenario (lecture with feedback); creation of resources with additional opportunities for
material processing for students with insufficient level; creation of multilevel tests; creation and
placement of individual tasks in the course of SDL [29].

The easiest way to individualize the course is to create mini-groups in SDL to optimize the path of
their learning process. Creation of tasks and educational materials for groups depends on their initial
level, educational needs and tasks oriented for the achievement of outcomes. It is also possible to add
some additional materials that help to master the content of the course. In addition, in SDL Moodle it
is convenient to support the development and implementation of project activities.



It is possible to integrate SDL Moodle with various information systems, which allows users to
create and store an electronic portfolio. In the student’s portfolio all the works submitted by him or her,
grades and comments of the teacher, messages in the forum are saved. SDL Moodle offers the following
tools for implementing an individual approach:

1. Tools for the formation of the learning route by imposing the necessary restrictions on the learning
elements (tracking the execution (review), tracking the level of assessment).

2. Multicriteria assessment tools (Assessor's Handbook, Rubrics), which take into account the
complexity of the material.

3. Tools that allow implementing a variety of educational information within the framework of a
single distance course.

4. Compilation of the profile of learning material representation for each group of students.

Individualization of the learning process using Moodle can be expanded through the use of mobile
learning technologies [30]. This is the way how mobile learning can be adopted and developed as a
supplementary line in higher education institutions [31]. It is achieved through various mobile
technologies. In particular, for the implementation of individual learning, in addition to access to
Moodle via a mobile phone browser, there is a mobile application Moodle in the App Store and Google
Play. The SDL Moodle mobile application has a user-friendly interface and full functionality for
students learning distantly.

For the organization of a personal electronic learning environment (PELE) it is advisable to use
appropriate tools. It should be noted that some tools from Internet service providers can be used as
examples of tools in PELE. Based on our expert experience of long-term work with ICT we have
outlined only some examples (Table 1).



Table 1

Tools for organizing a personal electronic learning environment in ASIPT

Tasks, function of tools

Type of tools

Sample tools

Organization of a single entry
point

Google Apps for Education
Organization of learning
Publication of educational
materials

Development of practical skills

Cooperation

Communication

Systematization and storing
data and information

Presentation of learning
outcomes

Search for educational
resources

Information about the events
in the university

Educational portal

System of learning management
Services for e-courses creation
Video hosting

Services of online presentations
Google Slides

Photo hosting

Services for materials
publication

Virtual stimulators

Services of joint work with
documents

Online boards

Online mind maps Services for
the organization of teamwork
Services for project
management

Messengers
Applications for group calls
Video conference services

Cloud storage

Notes storage services Services
for collecting and systematizing
information

Services for sites development
Portfolio services

Search services

Social networking pages

Official site of higher
education institution,

Moodle, Google Classroom,
Edmodo, Eliademy
YouTube

Prezi

Google Photos, Imgbb
Google Docs

Codecademy, GeoGebra,
STAR, Classmaster, PhET
Google Docs

Twiddla, Miro, IDroo
MindMeister
Trello, Asana

CRM Bitrix24
Wrike, Basecamp
Viber, Telegram
Discord

Skype, Google Meet, Zoom,
Google Drive, Dropbox,
Evernote, Netboard
Pinterest

Google Site,
Wordpress.com
Behance.net, Clippings.me
Google Search, Google
Scholar, Google Maps
Facebook, Instagram,
Twitter, TikTok, LinkedIn

4. Model of adaptive system of individualization and personalization of future

specialists’ professional training in the conditions of blended learning

Three presented ASIPT subsystems can be generalized in one ASIPT model (Fig. 4)
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Figure 4: Model of adaptive system of individualization and personalization of future specialists’
professional training in the conditions of blended learning

The developed model of ASIPT which includes three subsystems (contextual, pedagogical,
instrumental) takes into account modern requirements to future specialists’ professional training which
agree with the aim and outcome of its implementation. All subsystems are interconnected and are
determined by the organizational and pedagogical conditions of ASIPT, the leading of which are the
conditions of blended learning and subject-subject interaction between the main participants of the
educational process (teacher, student).

5. Conclusion

In the model of the adaptive system of individualization and personalization of future specialists’
professional training in the conditions of blended learning, adaptability is planned to be realized through
the adaptation of educational materials (content of learning), assessment (testing), devices, face-to-face
classes; individualization includes the study of students’ individual features, support and assistance of
student’s individual syllabus, individualization of the learning process, development of student’s
individual features and formation of new characteristics according to student’s educational needs,
monitoring of student’s individual progress; personification involves the organization of learning
environment, including electronic one. A further perspective of the research is the development of a
working prototype of an adaptive system based on the stack of educational and information and
communication technologies implemented in the structure of higher education institutions.
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Abstract

The introduction of distance learning in Ukrainian schools during quarantine due to the
COVID-19 pandemic has updated the study of use of different types of electronic educational
resources by teachers to ensure qualitative distance learning. The online survey of 576 teachers
in March—-May 2020 determined that the introduction of quarantine due to the COVID-19
pandemic was a catalyst and motivated 12% of the surveyed teachers to start using electronic
educational resources to provide the distance learning for students during the lockdown. The
analysis of electronic educational resources recommended by the Ministry of Education and
Science of Ukraine for use in all schools of Ukraine made it possible to identify areas of
educational activity that are insufficiently provided with electronic textbooks and electronic
training manuals that have passed the state examination. The results showed that in 2016-2019,
electronic textbooks were developed only in some subjects of the 1%, 2" grades of primary
school and 5™, 6™ grades of middle school. None of the 5 electronic textbooks developed for
high school has passed the examination of the commissions. The electronic manuals that have
passed the examination of the commissions also cover only certain subjects, mainly for primary
and middle schools. The lack of certified educational and demonstration, control electronic
educational resources, which teachers actively used during distance learning, is compensated
by teachers with the help of electronic educational resources, developed by other teachers and
posted on the YouTube channel or platform Na urok and also self-developed electronic
educational resources: presentations, video lessons, tests and interactive exercises.

The effective ways to overcome the problem of providing teachers with qualitative electronic
educational resources can be: 1) resumption of the program of development at the expense of
the state of high-quality electronic textbooks for different classes and subjects in accordance
with the gaps identified in the study in providing students with educational electronic
educational resources, which have passed the state examination;

2) creation of a state register of self-developed by teachers open electronic educational
resources and the development of criteria for assessing their quality;

3) development of a national platform of electronic educational resources, which would place
e-textbooks and manuals that have passed the state examination, and independently developed
by teachers demonstration, game, control or other types of electronic educational resources,
which meet the quality criteria for content and technical implementation.
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textbook, electronic manual, informatization of education.
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Introduction

The introduction of electronic educational resources (EERs) in the educational process allows to
implement models of distance and blended learning, lifelong learning, enrich forms and methods of
learning, expand its content, automate the management of educational institutions, develop subject,
scientific, information and digital competencies of participants of educational process, to modernize the
education sector in the context of the development of the digital economy of Ukraine.

The current Regulations on electronic educational resources determines EERs as “learning tools on
digital media of any type or placed in information and telecommunications systems that reproduce using
electronic technical means and used in the educational process” and emphasizes that EERs “are created
to ensure the modernization of the educational process, providing equal access to participants in the
educational process, regardless of place of residence and form of education” [1].

EER can exist as an “indivisible educational object” [2, p. 9], but mainly it is a set of educational
objects. In the works of foreign scholars, “there is a growing recognition that educational resources are
not discrete “learning objects”, but amalgams from several resources, each with its own characteristics,
interconnected by complex relationships™ [3, p. 14].

According to the Ukrainian legislation, some types of EERs must be examined and considered by
the relevant commissions (subject and technical) to get a conclusion “Approved for use in the
educational process” or “Recommended by the Ministry of education and science of Ukraine”, which
gives the right to use them outside of one educational institution. Subject commissions consider the
content of EERs, the technical one examines the compliance of EERs with design and ergonomic,
technical requirements and the quality of their functioning.

Ukrainian scientists have studied various aspects of development, evaluation and implementation of
EERs in school education of Ukraine, in particular: effectiveness of education with electronic
educational game resources in primary school (V. Bykov, S. Lytvynova, O. Melnyk); evaluation criteria
of EERs (S. Lytvynova), experience of using EERs in secondary school within the framework of general
education digitalization in Ukraine (I. Vorotnykova); practices of information and communication
technologies application and use of EERs in primary school (O. Melnyk); statistics, functionality and
quality problems of electronic textbooks developed for the state order in 2018-2019 (A. Antokhova, L.
Iliychuk, M. Zhenchenko, O. Melnyk, V. Miroshnychenko, I.Zhenchenko); structural and
organizational procedural characteristics of EERs design (O. Balalaieva), etc. All these studies
concerned the use of EERs as an element of blended learning.

The transition to distance learning during quarantine through the pandemic COVID-19 actualizes
the study of practices of the use of different types of EERs by Ukrainian teachers to ensure quality
distance learning.

Foreign researchers have actively studied the opinion of teachers, students, parents on the
organization and quality of distance learning during the COVID-19 pandemic in schools around the
world: Canada [4], Chinese [5], Indonesia [6], Italia [7] et all. Among the “results of e-learning
implementation barriers” the problems of providing students with EERs were also indirectly mentioned.
Thus, “Descriptive results of e-learning implementation barriers” in Indonesia among “School Level
Barrier” defines “Textbooks are not in line with e-learning use” and “Because of workload, I do not
have enough time to prepare e-learning materials.” [6, p. 5].

The scientists of the Institute of Information Technologies and Learning Tools of the National
Academy of Pedagogical Sciences of Ukraine conducted an online survey on March 27 — April 4, 2020
on the needs of teachers to improve their professional skills in the use of digital tools and ICT in the
quarantine due to the COVID-19 pandemic. The survey was all-Ukrainian, anonymous, with 430
teachers. The results of this survey are published in the article of I. Ivaniuk and O. Ovcharuk “The
response of Ukrainian teachers to Covid-19: challenges and needs in the use of digital tools for distance
learning” [8]. This study focused on electronic platforms and means of communication.

Therefore, the objectives of our study were fourfold:

1. Analyze of the use of EERs by Ukrainian teachers and the impact of the introduction of distance
learning through the COVID-19 pandemic on this process (March—-May 2020).

2. Identify the types of functional EERs that are most often used by teachers during distance
learning due to the COVID-19 pandemic.



3. Investigate the level of providing teachers with EERs that have passed the state examination
and were approved (or recommended) for use in the educational process in all schools of Ukraine.

4. Identify which types of EERs teachers have developed independently to ensure qualitative
distance learning during the pandemic through COVID-19.

The study is limited to March-May 2020, as in Ukraine the national lockdown was announced in
general secondary education institutions only twice: from March 12 to May 22, 2020 and from January
8 to January 24, 2021. The article was prepared in January 2021, so teachers’ survey on use of EERs
during the second nationwide lockdown is a part of our plans for further research.

Research methodology

The study was realized in several stages. In the first stage of the research the literature on the topic
was analyzed, the range of scientific works, which covered the results of all-Ukrainian or local surveys
of teachers on the introduction of ICT in the education system and indirectly addressed the problem of
Ukrainian teachers using different types of EERs, was determined. Based on the analysis, a range of
topical research questions was identified and the questionnaire to interview teachers was developed.

In the second stage, a survey of Ukrainian teachers was conducted to find out their opinion on the
specifics of the use of EERs to organize effective distance learning during the quarantine due to the
COVID-19 pandemic (March—-May 2020). The study involved 576 teachers (393 middle and high
school teachers and 183 primary school teachers) from 22 regions of Ukraine and Kyiv, with 73% of
surveyed teachers living in cities, 17.7% in villages, and 9.3% in towns. The method of “convenience
sampling” was used to form the sample; the initial group of respondents was selected randomly by
posting the questionnaire on the thematic pages of teachers in the social network Facebook, in groups
of teachers in Viber, etc.

The third stage involved the collection of data on EERs, which passed the state examination,
developed for Ukrainian schoolchildren. The main sources of data were the minutes of the Commission
on informatization of educational institutions for 2016-2019, prepared by the staff of the Digital
Education and ICT Department of the Institute of Educational Content Modernization (IECM) and
materials of the Electronic register on the provision of stamps and certificates of the Ministry of
Education and Science of Ukraine (MESU), posted on the official website of IECM. The 2016-2019
years have been chosen for analysis, as the authorization is granted for five years, which is why the
analyzed EERs are currently used in the educational process during the quarantine in March—May 2020.
This made it possible to get an answer to the question identified in the analysis of the results of the
survey why Ukrainian teachers use EERs which have passed the state examination not very often.

In the fourth stage the collected empirical data were generalized and systematized with the help of
general scientific methods of analysis, synthesis, generalization, comparison. Mathematical methods
were used to process empirical data. Graphic methods were used to build diagrams, charts and tables.
The descriptive method was useful at the stage of describing the research results. The comparative
method made it possible to see the results in the context of research conducted by other scientists.

Results

Impact of the quarantine due to the COVID-19 pandemic (March—May
2020) on use of EERs by Ukrainian teachers

The results of our online survey of Ukrainian teachers conducted in March—-May 2020 showed that
the number of teachers who use EERs in the educational process is gradually increasing: 38% of
surveyed teachers have systematically used EERs in the last 5 years, 18.2% — in the last 23 years and
2.7% — in the last year. Slightly more than a quarter of respondents (28.6%) used EERs occasionally as
needed, and only 0.5% said they did not use EERs because they did not have the appropriate skills to
work with them (Figure 1).

The introduction of the quarantine during the COVID-19 pandemic has been a catalyst and



motivated teachers to use EERs more actively. Thus, 12% of teachers surveyed did not use EERs in
working with students at all before the quarantine and only after the introduction of the quarantine
during the COVID-19 pandemic they began to use EERs for distance learning (Figure 1).

u Constantly for over 5
years

Constantly for the last
2-3 years

= Constantly last year

B Occasionally as needed

® Only after the
introduction of the
quarantine

H Never used due to
insufficient skills

18.2 %

Figure 1: Use of EERs by the Ukrainian teachers before and during the quarantine due to the COVID-
19 pandemic.

Types of EERs by functional purpose used by the teachers during the
distance learning

According to the functions in the educational process EERs for educational purpose can be divided
into:

1. Educational (electronic copy of a printed textbook, electronic textbook (e-textbook), electronic

training manual (e-manual).

2.  Educational and methodical (electronic educational and methodical manual, electronic

methodical recommendations, etc.).

3. Educational and practical (electronic workshop, electronic simulator, collection of virtual

laboratory works, electronic workbook).

4. Educational and game (electronic educational games, electronic educational game resources);

5. Educational and demonstration (electronic visual aids, audio-visual works, electronic didactic

demonstration materials, etc.).

6. Control (electronic tests, electronic banks of control questions).

7. Reference (electronic directory, electronic dictionary, electronic encyclopedia);

8. Supporting (electronic chrestomathy, electronic collection of normative documents, electronic

bibliographic indexes of scientific and educational literature, electronic scientific publications,

electronic diary, electronic register, etc.) [9, p. 132—133].

The most popular among teachers are educational and demonstration EERs (electronic visual aids,
presentations, video lessons, etc.). They were chosen by 85.4% of surveyed teachers in response to the
question “What types of EERs (by functional purpose) do you use in your professional activities during
distance learning due to the COVID-19 pandemic most often?” In second place there are control EERs
(71.4%), followed by educational and game (66.7%), educational (61.5%), educational and practical
(49.5%), reference (44.3%), educational and methodical (37.5%), supporting (32.3%) (Figure 2). The
total number of answers exceeds 100%, as teachers could choose several answers at once.
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Figure 2: Answers to the question “What types of EERs (by functional purpose) do you use in your
professional activities during the distance learning due to the COVID-19 pandemic most often?”

Ukrainian teachers’ use of qualitative EERs that have passed the state
examination

To the question, “Which EERs do you use the most often in your professional work during the
distance learning due to the COVID-19 pandemic?” only 29.3% of the surveyed teachers chose the
answer “more often those which have passed the state examination of MESU”, 46.9% of teachers use
EERs developed by other teachers and posted on the Internet, 20.8% — EERs developed on their own.
However, 3% of respondents stated that they use different EERs: EERs approved by MESU, developed
on their own, created by colleagues and presented for free access (Figure 3).

M More often EERs passed the
state examination of MESU

m More often EERs placed on
the Internet

More often EERs developed
on their own

M Equally often EERs approved
by MESU, developed by their
own and presented for free
access

Figure 3: Answers to the question “Which EERs do you use in your professional work during the
distance learning due to the COVID-19 pandemic most often?”

The obtained data showed the low level of use of EERs, which passed the state examination, and
caused necessity of the study of the level of teachers’ provision with qualitative EERs that were
approved (or recommended) for use in the educational process in all schools of Ukraine.

In order to determine the number and types of EERs that have passed the state examination, the
materials of the Electronic register of educational literature and equipment approved or recommended
by MESU posted on the official website of IECM and the minutes of the Commission on informatization



of educational institutions for 20162019, prepared by the staff of the Digital Education and ICT
Department of [IECM were analyzed. The analysis showed that in 2016-2019 the developers submitted
for examination only 137 EERs for educational purposes, among which were approved or
recommended for use in the educational process a little less than a half — 64 EERs (47%). As shown in
Table 1, mainly educational EERs (e-textbooks and e-manuals) were submitted for the state
examination.

Table 1
Number of EERs approved or recommended of MESU for use in the educational process
Years
Types of EERs 2016 2017 2018 2019 Totally
Educational 5 10 7 22 44
Educational and methodical 1 6 1 1 9
Educational and practical - - - 1 1
Educational and game - 1 1 - 2
Educational and demonstration 1 1 2 1 5
Control - - - - -
Reference - - - - -
Supporting 1 1 1 - 3
Totally 8 19 12 25 64

To identify the gaps in providing Ukrainian students with recommended and approved EERs, 23 e-
textbooks and 21 e-manuals recommended and approved by MESU in 2016-2019 were analyzed. It
was analyzed for which forms and in which subjects they were developed.

Among the 23 e-textbooks that received “Recommended for use in the educational process”, 74%
are e-textbooks for primary school (the 1% and 2" grades) and only 26% — for middle school (the 5"
and 6™ grades), in particular:

e 12 e-textbooks for the 1% grade students: 5 e-textbooks “I explore the world”, 3 e-textbooks

“Art”, 3 e-textbooks “Mathematics” for 1% grade, 1 e-textbooks “Ukrainian. Primer”;

e 5 e-textbooks for the 2™ grade: 2 e-textbooks “I explore the world”, 3 e-textbooks “Art”;

e 2 e-textbooks for the 5 grade: 1 e-textbooks “Introduction to History”, 1 e-textbooks “Labor”;

e 4 e-textbooks for the 6™ grade: 3 e-textbooks “Geography”, 1 e-textbooks “World history.

History of Ukraine” [10, p. 732, Fig 5].

None of the 5 e-textbooks developed for high school has passed the examination of the commissions
[10, p. 732].

It should be noted that 23 e-textbooks that passed the state examination in 2019 are currently not
available to teachers, as they have not been purchased from publishers at public expense.

The e-manuals passed the examination of the commissions also cover only certain subjects, mainly
primary and middle schools, in particular, they have been developed for the 1% grade in music and
mathematics, for the 2" grade — in the course “I and Ukraine”, for the 5M grade — in “Computer science”,
for the 6™ grade — in “Ukrainian” and “History of the ancient world”, for the 8" grade — in “Ukrainian
literature” (Figure 4).
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Figure 4: Number of e-manuals approved for use in all schools (based on the analysis of the Electronic
register on the provision of stamps and certificates of MESU and the minutes of the Commission on
informatization of educational institutions, 2016-2019)

Some e-manuals are designed for use within some years of study, for example: “Natural science”
for grades 1-2, “English” for grades 1-6, “Computer science” for grades 89, “Computer science” for
grades 9—10, “Computer science” for grades 10—11 (Figure 5).
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Figure 5: Number of electronic multi-grade e-manuals, which were approved for use in all schools
(based on the analysis of the Electronic register on the provision of stamps and certificates of MESU
and the minutes of the Commission on informatization of educational institutions, 2016-2019)

To solve the problem of providing teachers with e-textbooks and e-manuals, it is necessary to resume
the program of developing at the expense of the state qualitative e-textbooks for different grades and
subjects in accordance with the gaps identified in the study.

The first step in this direction and response to the problems that arose during the first national
lockdown was the development and launch of the educational electronic platform All-Ukrainian School
Online by MESU in December 2020. There are the video lessons, tests, materials for independent work
in 18 basic school subjects for the 5-11" forms students on the platform. All educational content
corresponds to the current state educational programs, and its quality is checked by the Ukrainian
institute of quality of education. The list and topics of courses are proposed by the Ministry of Education



and Science of Ukraine”, stated in the description of the platform [11]. However, the quality and ease
of use of EERs by teachers and students hosted on the All-Ukrainian School Online platform requires
a separate all-Ukrainian study.

Use of EERs independently developed by teachers

The lack of recommended and approved educational and demonstration, control EERs (Table 1),
which are especially popular among teachers (Figure 2), they compensate with EERs developed on their
own. Thus, to the question, “Do you develop your own EERs? If yes, which ones (you can choose several
options)” 86.5% of the interviewed teachers stated that they developed presentations, 77.6% —
electronic tests, 61.5% — interactive exercises, 38.5% — video lessons and 28.6% — electronic
crosswords, puzzles (Figure 6).
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Figure 6: Answers to the question “Do you develop your own EERs? If yes, which ones (you can choose
several options)”

The situation that there are no control EERs, which have passed the state examination, can be
explained by the fact that data banks of control questions, electronic tests are mostly developed by
teachers themselves using various platforms (Classtime, ClassMarker, Easy Test Maker, Google Forms,
Kahoot, Moodle, Na urok, etc.). They are used locally within a certain educational institution that does
not require experts’ evaluation and obtaining the approval of MESU.

The teachers also actively use EERs developed by other teachers, published on YouTube or on
specialized platforms created to share experiences between teachers (Vseosvita, Na urok). Thus, to the
question “Which EERs (developed by other teachers or placed on the Internet) do you use in your
professional work during the distance learning due to the COVID-19? (you can choose several
options)” 76% of them said that used video lessons on the YouTube channel, 71.9% — EERs, posted on
the educational platform Na urok, 3.5 % — EERs, posted on the educational platform Vseosvita.

The number and need for control EERs posted on the platform Na urok has increased significantly
during the distance learning due to the COVID-19 pandemic. For example, the developers of the project
Na urok in early June 2020 announced that during the quarantine in March—May, teachers asked
students to perform 2,169,391 online tests created using the platform. At the beginning of April 2021,
this number has increased to 4,260,575 tests [12].

It should be noted that, unlike multimedia interactive e-textbooks and e-manuals submitted for
the state examination, EERs developed by teachers are mostly separate electronic objects (text files,
presentations, video lessons, and exercises). The quality of such EERs is not checked by anyone, it is
determined by the number of views and downloads by teachers, likes by users, and so on.



To overcome these problems it needs to create a state register of qualitative of self-developed
EERs, which would be systematized, available to teachers open EERs. This will allow teachers to access
all EERs from a single resource, and experts to develop criteria for assessing the quality of self-
developed EERs. The criteria for assessing the quality of EERs can be based on the criteria developed
within the EDCITE (Evaluating Digital Content for Instructional and Teaching Excellence) project and
published in the article Kui Xie, Gennaro Di Tosto, Sheng-Bo Chen, Vanessa W. Vongkulluksn “A
systematic review of design and technology components of educational digital resources” [13]. It
should be taken into account the requirements for e-learning resources proposed in the “Handbook on
Facilitating Flexible Learning During Educational Disruption: The Chinese Experience in Maintaining
Undisrupted Learning in COVID-19 Outbreak” [5, p. 9, 21-22].

The first steps in this direction were taken in 2016, when in accordance with the Order of MESU
of 12.01.2016 Ne 9 “On systematization of experience in the use of electronic educational resources”
[14] a catalog of authors’ educational resources of Zaporizhia region was developed [15], information
on the use of own open electronic educational resources to provide distance learning in Kyiv schools
was collected [16], however, the information received from different cities and regions has not been
systematized and published as a single register of EERs.

Discussion

The article by Kalinina et al. [17] provides information on EERs, approved by the Commission on
Informatization of Educational Institutions for use in the educational process in 2013-2017. However,
this paper lists the approved EERs without their analysis, which does not allow identifying the features
of providing Ukrainian teachers with certified EERs as elements of the system of distance school
education.

Our results, compared to the results of the first all-Ukrainian study on the implementation of ICT
and the use of EERs in education, conducted in 2014-2015 by the Institute of Innovative Technologies
and Educational Content of MESU, and partially published in the article by O. Melnyk [18],
demonstrate an increase in the number of teachers who use EERs and the trend of using EERs, which
have not passed the state examination and were not approved by MESU over the last 5 years. Thus, in
2014-2015, as noted by O. Melnyk, “only 12% of primary school teachers used EERs systematically,
more than half of respondents (65%) did so sporadically, almost 13% did not use EERs due to lack of
experience, technical opportunities or desires, 8% said that the school was not provided them with such
resources, 3% did not use EERs because they did not see their need. The study showed that 45% of the
surveyed teachers used resources approved by MESU and almost 41% of respondents used resources
taken from the Internet” [18, p. 98]. Such a comparison is quite conventional due to the difference in
the quantity and quality of the respondents, as only primary school teachers (931 from rural areas and
358 from urban ones) took part in the 2014-2015 survey. To obtain more representative results, it is
necessary to conduct similar surveys systematically and at the national level. This approach will allow
us to see in the dynamics the problem of the use of EERs by Ukrainian teachers and respond quickly to
the needs of teachers in EERs to provide quality blended and distance learning.

Conclusion

The results of our online survey of Ukrainian teachers conducted in March—-May 2020 showed that
almost 60% of teachers systematically used different types of EERs in their teaching activities in offline
and blended learning. The introduction of quarantine during the COVID-19 pandemic became a kind
of catalyst and motivated 12.5% of surveyed teachers to start using EERs for the first time to provide
distance learning for students during the lockdown in March—-May 2020.

To provide distance learning, teachers used mainly educational and demonstration EERs, control,
educational and game, and educational EERs. Only 29.3% of the surveyed teachers used EERs, which
have passed the state examination of MESU, 46.9% of the teachers used EERs developed by other
teachers and posted on the Internet, 20.8% — EERs developed on their own. This situation is explained
by the low level of provision of teachers by EERs that have passed the state examination. The analysis
of electronic educational resources recommended by MESU for use in all schools of Ukraine showed



that only 23 e-textbooks and 21 e-manuals were recommended or approved by MESU in 2016-2019.
The e-textbooks were developed only in some subjects of the 1%, 2 grades of primary school and 5",
6™ grades of middle school. Multi-grade e-textbooks in Computer science have been developed for high
school. The e-manuals that have passed the examination of the commissions also cover only certain
subjects, mainly for primary and middle schools.

The lack of certified educational and demonstration, control EERs, which teachers actively used
during distance learning, is compensated by teachers with EERs, developed by other teachers and
posted on the YouTube channel or on the platform Na urok and also self-developed EERs:
presentations, video lessons, tests and interactive exercises.

In our opinion, the effective ways to solve the problems identified during the study of providing
teachers with qualitative EERs are:

1. Development at the expense of the state of high-quality e-textbooks for various classes and
subjects in accordance with the gaps identified in the study in providing students with educational EERs,
which have passed the state examination.

2. Creation of a state register of open EERs self-developed by teachers and the development of
criteria for their quality.

3. Development of a national platform of e-learning resources, which would include e-textbooks and
e-manuals that have passed the state examination, and independently developed by teachers
demonstration, game, control and other types of EERs, which meet the quality criteria for content and
technical implementation.
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