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Abstract: In the modern educational paradigm, determined by the rapid development
of digital transformation, training teachers to work in new conditions has reached a
strategically important stage. The academic paper analyzes the process of preparing
teachers for the effective use of digital technologies in the educational environment.
Particular attention is paid to the key stages of training and assessment of the results of
the experiment. The authors present empirical data in the form of tables that reveal the
level of teachers’ competence of the experimental and control groups at different
stages of training. Analysis of these data shows that the program was successful in
training of teachers for the new challenges of the digital age. The academic paper is
intended for researchers and practitioners in the field of education seeking to
understand and optimize the process of teachers’ training. The research results provide
a basis for developing more effective curricula and strategies aimed at successfully
adapting teachers to the dynamics of digital transformation in modern education. The
academic paper highlights not only the technical aspects of teaching digital
technologies to teachers but also the importance of the pedagogical approach and
adaptation of teachers to the new requirements of the educational environment. The
training programs were evaluated using statistical methods, such as the calculation of
chi-square values, which allow determining the statistical significance of differences
between the experimental and control groups.
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1 Introduction

Education has become one of the key segments subject to global
changes in the modern world, following the rapid development
of technology. Digital transformation is penetrating every aspect
of our lives, including education. Teachers who are faced with
the task of teaching the knowledge and skills of a new generation
are forced to adapt to changing conditions and introduce digital
technologies into the learning process. Training teachers to work
in the conditions of modern digital transformation is becoming a
crucial success factor in ensuring high quality education.
Teachers are required not only to master traditional teaching
methods but also to actively learn innovative approaches and
effectively use digital tools in the learning process. The role of
the teacher in the era of digital change is becoming a key
component of the educational process. More and more
educational institutions are faced with the need to integrate
modern technologies into the educational process in order to
effectively meet the challenges of modern society. Successful
overcoming of this challenge requires competent training and
support of educators. Teachers equipped with the relevant
knowledge and skills are able not only to use modern
educational tools effectively but also to inspire students to think
critically, be creative and learn independently.

2 Research purpose and objectives

The research purpose is to analyze the stages and programs of
training teachers to work in the conditions of digital
transformation of education in order to identify key components
and successful strategies.

The Research Objectives:
1. To identify the main parameters that influence the success of

teachers’ training, including technical skills, pedagogical
strategies and psychological well-being.

2. To review the main stages of teachers’ training for digital
transformation, identifying their key features.

3. To determine the levels of teachers’ training to work in the
conditions of digital transformation of education.

4. To compare and statistically verify the results of the training
of teachers who have completed the program with the results
of the control group, identifying differences in the levels of
competence.

3 Literature Review

The scientific article by Oleksenko S. and Khomenko O. (2023)
describes the implementation of the need for professional
development of teachers of social studies in the context of the
crisis. The study by Petrenko L. (2023) examines the conceptual
principles of training future teachers in a higher pedagogical
educational institution in the conditions of digital transformation
of society. The publication of Anishchenko O. (2018) is devoted
to the models of centers of adult education in Ukraine.
Dotsenko N. et al. (2021) consider the organizational and
pedagogical conditions for teaching higher education seekers
using competency-based learning tools. Kyrychenko M., Otich
O. and Oliinyk V. (2018) examine the challenges and prospects
for developing postgraduate education in the information
society. Safronova S. (2023) studies the development of a
teacher’s professional competence in a new Ukrainian school.
Sobchenko T. M. devotes her research to the problems of
blended learning, highlighting its concepts and tasks. Solohub O.
S. and Humeniuk V. V. (2022) consider the preparation of
andragogues for the organization of the educational process
using distance learning technologies. The scientific article by
Stechkevych O and Bukach A (2023) is devoted to the
methodological aspects of forming the teacher’s digital
competence in non-formal education. The publication of
Batsurovska I. (2021) is devoted to MOOCs in the system of e-
learning for masters.

Hryhorova M. O. and Hryhorov G. O. (2023) explore online
education and hybrid learning models in the conditions of
adaptation of traditional pedagogical approaches in the era of
digital transformation. The study by Hrynevych L. M.,
Morse N. V., Boiko M. A. (2020) is devoted to teaching
scientific pedagogy as a basis for the formation of innovative
competence in the context of digital transformation of society.
Dushchenko O. (2021) considers the current state of digital
transformation of education. Zhupanik O. (2023) explores the
essence and structure of professional training of future teachers
for teaching foreign languages in the context of digitalization of
the educational process. Kucherak 1. (2020) considers
digitalization and its impact on the educational space in the
context of the formation of key competencies.

The scientific work by Korsun S. (2022) is devoted to the issues
of global civil society in the context of digital transformation.
Magilias Y. (2022) also emphasizes the leading aspects of the
digital transformation of society. The research of Ovcharuk O.
(2023) is devoted to monitoring teachers’ readiness to use digital
tools in the conditions of war in Ukraine. Orshanskyi L.,
Nishchak I. and Yasenytskyi V. (2024) consider the challenges
and benefits of digital transformation of the vocational education
system. Stilka O. Ya. (2023) examines the formation of
information and digital competence of future teachers in the
conditions of distance learning and explores the features of
digital transformation of teachers’ professional training in
Ukraine.

The scientific article by Tsiuniak O. P. and Sultanova L. Yu.
(2021) is devoted to the issues of understanding the problem of
professional training of future primary school teachers in the
conditions of digital transformation of education. Chemerys R.,
Briantseva R., and Briantsev O. (2022) explore ways to improve
design education in the context of the strategy of digital
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transformation of education and science in Ukraine. The study
by Moshennyk T. (2023) highlights modern educational
paradigms in the professional development of a teacher. The
studies of Yasinska O. (2022) consider the challenges and
prospects of electronic document management in the context of
digital transformation. The publication of Shulzhyk Y. O.,
Hrytsko R. Y. and Pekanets S. R. (2022) is devoted to the
leading aspects of change management in the conditions of
digitalization.

At the same time, the issue of training teachers to work in the
conditions of digital transformation of education remains
insufficiently studied.

4 Methods Applied

The analysis of literature sources provides an assessment of
current scientific studies in the context of training teachers to
work in the conditions of digital transformation of education.
The application of statistical methods in the research was used to
assess the degree of statistical significance of differences
between the groups. The y? value is calculated to determine
whether there are statistically significant differences in
competence levels between the experimental and control groups.
Structured interviews and questionnaires were conducted with
participants of the teacher training program to better understand
their perceptions of the program’s effectiveness, identify
successful strategies, and pinpoint possible areas for
improvement. A qualitative analysis of the data was conducted
to identify common themes and patterns, as well as to reveal
non-obvious factors that influence the results of the training
program.

These methods provide a comprehensive and in-depth analysis
of the effectiveness of teachers’ training in the conditions of
digital transformation, as well as the identification of key factors
influencing the success of this process.

5 Results

Digital transformation covers all areas of our lives and education
is no exception. Modern technologies are transforming
traditional teaching methods, requiring teachers to adapt to new
conditions. The preparation of teachers to work in the digital
environment is becoming a crucial factor in successful education
in the modern world. There are several important aspects of this
issue.

1. Strategies for integrating technology into the educational
process. Teachers’ training should include mastering
modern educational technologies and the development of
strategies for their successful integration into the educational

process. This involves the use of interactive whiteboards,
online platforms, educational applications, and other tools
that facilitate more effective learning.

2. Development of digital literacy skills. Teachers should be
digitally literate to effectively use modern technologies in
the educational environment. This includes the ability to
work with various programs, understand the basics of digital
security, and the ability to critically evaluate information
from the Internet.

3. Learning online pedagogy. The development of online
education necessitates training teachers to use the methods
of online pedagogy. This includes the ability to create
interesting and engaging online lessons, effectively manage
groups of students in a virtual environment, and use various
online resources.

4. Support for psychological well-being. Digital transformation
can cause stress and anxiety for teachers, especially for
those who have no experience in working with technology.
Therefore, an important aspect of teachers’ training is
teaching methods of coping with stress and supporting
psychological well-being.

5. Collaboration and exchange of experience. It is useful for
teachers to share experiences and best practices in using
digital technologies. Training should stimulate collaboration
between teachers, creating conditions for the exchange of
ideas and the development of joint projects.

6. Permanent updating of knowledge. The digital environment
is changing all the time and it is important for teachers to be
prepared to constantly update their knowledge. Advanced
training courses, seminars and webinars on using new
technologies should become an integral part of professional
development.

In general, training teachers to work in the conditions of digital
transformation of education requires a comprehensive approach.
Modern teachers should be ready to use technologies, developed
in the field of digital literacy; they should be able to teach
effectively online and maintain their psychological stability in a
rapidly changing educational context. In this way, they will be
able to provide quality education to the new generation, prepared
for the challenges of the modern world.

Training of teachers to work in the conditions of digital
transformation of education was carried out in four stages
(Table 1).

Table 1. Stages of training teachers to work in the conditions of digital transformation of education

Stages Features

1. Getting an overview

At this stage, teachers get an overview of the main technologies and tools used in the digital learning
environment. They learn the principles of interactive whiteboards, online platforms, and other
modern educational tools. This stage is aimed at forming a basic understanding of digital
technologies.

2. Development of skills

At this stage, teachers actively develop their digital literacy skills. They learn how to effectively use
various programs, applications and resources, and understand the principles of digital security. This
stage focuses on deepening knowledge and skills for successful work in the digital environment.

3. Mastering online pedagogy

At the stage of mastering online pedagogy, teachers learn how to create interesting and engaging
online lessons. They master the skills of effective management of virtual groups of students and
optimal use of online resources in the educational process. This stage focuses on the use of digital
tools in pedagogical activities.

4. Support for well-being

At the last stage, teachers receive training on how to support their psychological well-being in the
context of digital transformation. This includes strategies for coping with stress, developing
emotional resilience, and creating conditions for psychological support for colleagues. This stage is
aimed at providing teachers with resources to work effectively in the new environment.
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Based on these stages, teachers were trained to work in the
conditions of digital transformation of education. We have
identified three levels of teachers’ training to work in the
conditions of digital transformation of education.

1. Primary level of training. At the primary level, teachers are
introduced to the basics of digital technologies and their
potential in the educational process. The training includes
familiarization with basic tools such as interactive
whiteboards and basic programs. At this level, teachers
acquire basic computer skills and an understanding of the
use of technology in teaching.

Intermediate level of training. At the intermediate level,
teachers expand their knowledge and skills in the field of
digital learning environments. They learn in depth about the
possibilities of online platforms, various educational
programs, and methods of using interactive technologies to
enhance the learning process. At this stage, teachers can
undergo specialized courses aimed at developing online
lessons, efficient use of online resources, and development
of individualized educational materials.

Advanced level of training. At the advanced level, teachers
become experts in the field of digital transformation of
education. They possess profound knowledge not only of
technology but also of methods and strategies for its
effective use in a variety of educational scenarios. At this
level, teachers can implement innovative approaches, train
colleagues, and actively participate in the development of
educational programs adapted to the digital environment.
They are able to integrate modern technologies to create

individualized educational pathways and ensure a high level
of student engagement.

On the basis of the levels outlined, the research was conducted
among teachers who were undergoing in-service training at
postgraduate pedagogical educational institutions in Ukraine.
The experiment involved 211 secondary school teachers. There
were 105 teachers in the experimental group and 106 colleagues
in the control group. The experimental group had to work with
operating systems, office programs, and basic Internet functions.
Teachers gained insight into how to integrate technologies into
the learning process to increase learning efficiency. At the
intermediate level, teachers are taught more complex and
advanced aspects, namely, how to effectively use various
educational resources online to improve the learning process.
The training includes methods for creating engaging and
interactive online lessons using a variety of multimedia tools.
Teachers are trained to ensure the safety of their students in the
digital environment. At the advanced level, teachers are prepared
for more complex tasks. Teachers deeply study advanced
technologies such as artificial intelligence, virtual reality, etc.
and their application in education. The training includes the
skills of transferring knowledge and experience to other teachers,
conducting workshops. Teachers can be involved in developing
research projects on integrating technologies into education and
adapting educational programs to new requirements.

The results of the experiment were verified using Pearson’s 2
statistical criterion before and after the experiment on training
teachers to work in the conditions of digital transformation of
education, and they are presented in Table 2.

Table 2. The results of training teachers to work in the conditions of digital transformation of education after the experiment: calculation of

the empirical value of 2 based on the results of the input control
Level Number of percent Empirical Number of Empirical (N2 (nenayr2in,
(EG), % frequency n; (EG) | percent (CG), % |frequency n;; (CG) n et
Primary level 11,43 12 27,36 24 144 6,00
Intermediate level 65,71 69 68,87 73 16 0,22
Advanced level 22,86 24 3,77 9 225 25,00
Total amount 100 105 100 106 31,22
Empirical value y?=31,22. Critical value for the degree of
freedom v=2. Let us determine the critical value for a given Advanced level 3,77%
degree of freedom for levels of statistical significance 2
p <0,05andp <0,01.
k= [5:99%(p<0,05) Intermediate level —
* ~19,210;(p < 0,01)
Xl > 2o Which means that there are significant deviations
between the distributions; this means that they belong to the Primary level 27,36%
zone of significance. It is obvious that training teachers to work I 3%
in the conditions of digital transformation of education, which . . . ! .
was carried out in the context of the experimental group, is 0,00%  20,00% 40,00% 60,00% 80,00%
promising. Number of percent (CG)  ®Number of percent (EG)

A statistical and comparative diagram of the results of training
teachers to work in the conditions of digital transformation of
education at the end of the experiment is presented in Figure 1.

Figure 1. Statistical and comparative diagram of the results of
training teachers to work in the conditions of digital
transformation of education at the end of the experiment

The diagram shows the results of the research on the
effectiveness of the program of teachers’ training by different
levels of competence in the experimental and control groups.
The values in the table are expressed as percentages and show
the distribution of teachers according to their level of training.

At the primary level, the training program in the experimental
group is characterized by a low percentage of teachers who are at
the primary level of training compared to the control group. The
difference between the indicators exceeds 15%. At the
intermediate level, there is a similar distribution of teachers in
both groups. The difference in indicators does not exceed 5%.
The training program allowed the majority of teachers to reach
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an intermediate level of competence, and the results of the
experimental and control groups are almost identical. At the
advanced level, the training program proved to be particularly
effective in the experimental group, where significantly more
teachers reached a high level of competence compared to the
control group. The indicators of the experimental group exceed
almost 20% in comparison with the control group.

6 Discussion

The digital transformation of education is undoubtedly bringing
significant changes to the teaching profession, requiring new
skills and approaches to teaching. At the first stage of the
discussion, it is worth noting that the low percentage of teachers
at the primary level in the experimental group may indicate the
need for more effective methods of introducing teachers to the
world of digital technologies. Those who are just starting their
learning curve might require a more customized approach or
extra resources. It is also important to note the high percentage
of teachers at the advanced level in the experimental group. This
may indicate the success of the program to support teachers in
developing advanced digital skills. Nevertheless, it should also
be borne in mind that the low percentage of teachers at the
advanced level in the control group emphasizes the importance
of lifelong learning and updating programs in the face of rapid
technological development.

7 Conclusions

The results of our research demonstrate the importance and
relevance of teachers’ training programs in the conditions of
digital transformation of education. Digital transformation
requires teachers to possess both technical skills and a deep
understanding of innovative teaching methods. Training
programs play a crucial role in meeting this requirement. The
results of the analysis show that teachers have different levels of
digital competence at different stages of the program. This
emphasizes the need for individualized and adaptive approaches
to learning. The differences between the experimental and
control groups indicate the significance of the chosen training
program.

In the context of the prospects for further studies, it is possible to
identify the need for additional research with a focus on the
analysis of complementary factors, such as teachers’ individual
characteristics, quality of support for educational institutions,
etc. for a more complete understanding of the diversity of
results; studying the long-term effects of the training program on
the professional career of teachers, including their adaptation to
the constantly changing educational environment; studying the
impact of preparation for digital transformation on the
psychological well-being of teachers and their stress resistance
in the face of constant change. These research directions provide
an opportunity to deepen our understanding of the process of
training teachers for the digital transformation of education and
develop recommendations for further improvements in this area.

Literature:

1. Anishchenko, O.: Models of adult education centers in
Ukraine. Adult Education: Theory, Experience, Prospects, 2018,
1(14), 22-35.

2. Batsurovska, .. MOOCs in the system of e-learning for
masters in  Electrical Engineering. IEEE International
Conference on Modern Electrical and Energy Systems (MEES),
2021, 1-4. https://doi.org/10.1109/MEES52427.2021.9598641

3. Batsurovska, I., Dotsenko, N., Gorbenko, O., Kim, N.:
Organizational and Pedagogical Conditions for Training Higher
Education Applicants using Competence-Oriented Learning
Tools. Second International Conference on History, Theory and
Methodology of Learning (ICHTML 2021), SHS Web of
Conferences, 2021, 104, 02014, 1-8. https://doi.org/10.1051/sh
sconf/202110402014

4. Chemeris, H., Bryantseva, H., & Bryantsev, O.: Ways to
improve design education in the context of the strategy of digital
transformation of education and science in Ukraine. Physical and
Mathematical Education, 2022, 32(6), 49-56. https://doi.org/10
.31110/2413-1571-2021-032-6-008

5. Duschenko, O.: The current state of digital transformation in
education. Physical and Mathematical Education, 2021, 28. 40-
45, https://doi.org/10.31110/2413-1571-2021-028-2-007.

6. Grynevych, L. M., Morze, N. V., & Boyko, M. A.
Scientific education as the basis for forming innovative
competence in the conditions of societal digital transformation.
Information Technologies and Learning Tools, 2020, 77(3), 1-
26. https://doi.org/10.33407/itlt.v77i3.3980

7. Hryhorova, M. O., & Hryhorov, H. O.: Online education
and hybrid learning models: adapting traditional pedagogical
approaches in the era of digital transformation. Pedagogical
Sciences: Theory and Practice, 2023, (2), 24-30. https://doi.0
rg/10.26661/2786-5622-2023-2-04

8. Korsun, V.: Global civil society in the conditions of digital
transformation. Public Administration Aspects, 2022, 10(6), 70-
79. https://doi.org/10.15421/152246

9. Kucherak, I.: Digitization and its impact on the educational
space in the context of forming key competencies. Innovative
Pedagogy, 2020, 22(2), 91-94.

10. Kyrychenko, M., Otych, O., & Oliynyk, V.: Problems and
prospects of postgraduate education development in the
information society. Information Technologies and Learning
Tools, 2018, 3(65), 25-36. https://journal.iitta.gov.ua

11. Mahylyas, Yu.: Socially responsible business in the era of
societal digital transformation. Public Administration Aspects,
2022, 10(6), 55-60. https://doi.org/10.15421/152244

12. Oleksenko, S., Khomenko, O.: Meeting the professional
development needs of teachers of social science disciplines in
times of crisis. European Science, 2023, (22), 113-124.

13. Orshanskyi, L., Nyschak, I., Yasenytskyi, V.: Risks and
benefits of digital transformation in the professional education
system. Youth and the Labor Market, 2024, 23-27.
https://doi.org/10.24919/2308-4634.2023.292869

14. Ovcharuk, O. V.: Monitoring teachers' readiness to use
digital tools during the war in Ukraine. Information
Technologies and Learning Tools, 2023, 98(6), 52-65.
https://doi.org/10.33407/itlt.v98i6.5478

15. Petrenko, L.: Conceptual principles of future teacher
training in higher pedagogical institutions in the context of
societal digital transformation. UNESCO Chair Journal Lifelong
Professional Education in the XXI Century, 2023, 1(7), 140-151.
https://doi.org/10.35387/ucj.1(7).2023.140-151

16. Safronova, V.. Development of teacher professional
competence in the new Ukrainian school. Modern Engineering

and Innovative Technologies, 2023, 3(29-03), 65-69.
https://doi.org/10.30890/2567-5273.2023-29-03-030
17. Shahrai, T.. Modern paradigms of education in the

professional development of a teacher. Adult Education: Theory,
Experience, Prospects, 2023, 23(1), 128-142. https://doi.org
/10.35387/0d.1(23).2023.128-142

18. Shulzhik, Yu. O., Grytsko, R. Yu., & Pekanets, S. R.:
Change management in the conditions of digitization. Public
Governance, 2022, 2(30), 127-134. https://doi.org/10.32689/26
17-2224-2022-2(30)-16.

19. Sobchenko, T. M.: Blended learning: concepts and tasks.
Pedagogy of Forming a Creative Personality in Higher and
Secondary Schools, 2021, 75(3), 73-76.

20. Sologub, O. S., Humeniuk, V. V.: Training andragogs for
organizing the educational process using distance learning
technologies. Information Technologies and Learning Tools,
2022, 92(6), 198-218. https://doi.org/10.33407/itlt.v92i6.4528
21. Stechkevych, O & Bukach, A.: Methodological aspects of
forming the digital competence of a teacher in informal
education. Pedagogical Sciences: Theory and Practice, 2023,
53-60. https://doi.org/10.26661/2786-5622-2023-1-08

22. Stoyka, O. Y.: Formation of information-digital competence
of future teachers in the conditions of distance learning.
Pedagogical Sciences: Theory and Practice, 2023, (2), 66-72.
https://doi.org/10.26661/2786-5622-2023-2-10

23. Stoyka, O.: Features of the digital transformation of teacher
training in Ukraine. Collection of Research Papers Pedagogical
sciences, 2023, 54-61. https://doi.org/10.32999/ksu2413-
1865/2023-102-8

24. Tsiuniak, O. P., Sultanova, L. Yu.: Understanding the
problem of professional training of future primary school
teachers in the conditions of digital transformation of education.

-197 -



AD ALTA

JOURNAL OF INTERDISCIPLINARY RESEARCH

Academic Studies. Series "Pedagogy”, 2021, 2(3), 208-214.
https://doi.org/10.52726/as.pedagogy/2021.3.2.31

25. Yasinska, A.: Problems and prospects of electronic
document flow in the era of digital transformation. Young
Scientist, 2022, 11 (111), 128-134. https://doi.org/10.32839/230
4-5809/2022-11-111-27.

26. Zhupanik, O.: The essence and structure of professional
training of future language teachers for teaching in the
conditions of digitization of the educational process. Modern
Engineering and Innovative Technologies, 2023, 3(29-03), 82—
87. https://doi.org/10.30890/2567-5273.2023-29-03-033

Primary Paper Section: A

Secondary Paper Section: AM, IN

-198 -



	1 Introduction
	3 Literature Review
	4 Methods Applied
	5 Results
	6 Discussion
	7 Conclusions



