
35

CHAPTER  2

CH
AP

TE
R 

 2

Abstract

This chapter explores the essence, content, and effectiveness of digital pedagogy in the con-
text of open education. It analyzes the state of implementation of digital pedagogy in global and 
Ukrainian education and science, and examines its development under conditions of digitalization 
and distance learning through sociological survey data. The findings confirm the unique role of digital 
pedagogy in formal, non-formal, and informal education, highlighting its effectiveness in educational 
and scientific activity. Digital pedagogy is defined as a new field of pedagogical science aimed at 
using online and hybrid learning environments to improve individualized learning, create method-
ologies that integrate digital tools, and enhance cognitive activity. The chapter also investigates 
how digital pedagogy overcomes the limitations of traditional approaches – such as fixed curricula, 
limited classroom hours, and restricted communication – by enabling anytime-anywhere learning 
with diverse digital methods. A methodological toolkit for applying digital pedagogy in preschool, 
primary, and adolescent education is proposed.

KEYWORDS
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2.1	 Retrospective analysis of the introduction of digital pedagogy into global 
and Ukrainian education and science

In 2006, the EU identified digital competence as key to lifelong learning. Thus, the digitalization 
of education is becoming an imperative for reforming the education sector, a dominant and primary 
task for the effective development of the information society. According to the annual global study 
of the state of the digital industry Digital 2022 Global Overview Report, 62.5% of the world's 
population uses the Internet, and the number of users in 2021 increased by 192 million (4%) 
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and amounted to 4.95 billion people. With the introduction of 5G technology and the COVID-19 
pandemic worldwide, the Internet is currently at its peak of growth. The digital transformation of 
education (digitalization of education) is a crucial aspect of the digitalization of society, which poses 
new, innovative challenges for the education and science system [1].

Digitalization of education is a modern stage of its informatization, and involves the saturation 
of the information and educational environment with means, electronic and digital devices, sys-
tems; the establishment of electronic and communication exchange between them, which actually 
enables the integrated interaction of the physical and virtual, therefore creating a cyber-physical 
educational space. Digitalization of education has two sides: the first is the formation of a digital 
educational environment as a set of online courses, digital learning tools, electronic educational 
content, digital services and resources; the second is a deep modernization of the educational 
process, which should ensure the preparation of a person for life in a digital society and professional 
activity in a digital economy [2].

The UNESCO report [3] identifies areas of activity of higher education institutions that require 
the use of digital technologies to improve. Among them:

– administrative activities, in particular, management of a higher education institution;
– the educational process in terms of teachers providing students with educational materials 

through a virtual learning environment, as well as a learning management system VLE/LMS;
– improving the efficiency of scientific activity through open access research repositories, 

which is a means of disseminating scientific achievements of scientists of a higher education insti-
tution in the open information space and a tool for reporting on research in the institutional and 
national information space (in the UK, the Research Excellence Framework);

– increasing the level of development of academic digital skills and digital literacy of education 
seekers, teachers, administrators, which is necessary for effective educational and professional 
activity in the conditions of a digital society, namely for the creation of online courses by teachers, 
effective educational cooperation in online, blended and traditional learning formats [4];

– expansion (temporal, spatial, content) of the open educational space of educational re-
sources, the possibility of educational activity in 24/7 mode; ensuring accessibility to high-quality 
educational content within open educational spaces, in particular MOOCs;

– development of an open space of methodological materials regarding achievements in the 
field of digital education, i.e. educational and methodological repositories, primarily at interuniver- 
sity ones, the use of which allows teachers to improve the design and content of online educational 
materials, exchange developments and experience, in particular within social networks (Facebook, 
Twitter, etc.), or sites (for example, Cloudworks);

– cooperation of scientists, teachers and students within the framework of joint scientific 
projects, implemented on an institutional and inter-institutional basis, in particular in the aspect of 
cooperation in national and international university research networks;

– conducting training sessions within the framework of online and blended formats, which pro-
vides for the possibility of synchronous and asynchronous communication, group video conferences;
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– presenting the activities of the university to the external and internal environment using the 
Internet site, which is a tool for implementing the policy of a higher education institution in the 
field of information support for educational and scientific activities, popularization of educational 
achievements of students and teachers, marketing, recruiting, fundraising, etc. [5].

In addition to the development of immersive learning technologies using augmented and virtual 
reality, voice interfaces, automation of educational processes (robotization of communication), ma-
chine analysis of user actions, testing and learning results (using artificial intelligence), certification 
using blockchain technologies, trends in education development include gamification and inclusion 
technologies, user identification and personalization of the educational process, microlearning, 
socialization of educational programs, including the exchange of user experience, the association of 
education seekers by interests and professional competencies, a team approach to work and learn-
ing in common information bases. It is also important to track dominant changes and tendencies in 
digital educational trends that affect the processes of digitalization and the development of edu-
cation in the 21st century. This is primarily the implementation of the principles of open education, 
ensuring access to quality education for each applicant, improving distance learning, implementing 
the idea of the Internet of Things, robotics, artificial intelligence, developing the latest online tools 
and scientific and methodological support, implementing educational digital needs in close coopera-
tion with software developers [6].

In higher education, the era of digital technologies begins in the 1980s, when multimedia tech-
nologies were first introduced into the educational process, which involved the use of a computer 
as a carrier of information that can be provided to consumers using video, audio, animation, etc. 
With the emergence of web resources in the early 1990s, a qualitatively new stage of the applica-
tion of digital technologies in all aspects of the activities of higher education institutions begins, in 
particular the distribution of software applications for educational needs.

So, this period includes the use of the first generation of digital technologies in higher edu-
cation: computerized teaching and the use of websites. In universities in developed countries of 
the world, since the 1990s of the 20th century, web pages of teachers were created, mainly not  
related to the website of the higher education institution, where contact information, course 
materials, forums for discussions or links to news sites in a certain field were posted. Learning 
Management Systems (LMS) are actively developing. The most popular among them are Moo-
dle, Desire2Learn, Blackboard, Instructure, Sakai, which have become the organizational basis for 
standardizing educational and scientific activities of higher education institutions around the world, 
developing a quality culture at the university, creating conditions for active interaction between 
students and teachers, and learning in active interaction of all participants in the educational  
process online and offline. Other digital technologies of the late 20th century are educational facil-
ities, educational design, mobile devices, gaming technologies, which have become an integral part 
of university life, the technological basis of its successful functioning.

Gradually, technologies are being introduced into higher education, which were intended to make 
it publicly accessible, and the information space open: since 2001, the period of open educational 
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resources, virtual worlds, social media, smart devices, electronic books begins, which contributed 
to the interactivity of the educational process in addition to the democratization of higher education.

So, in the late 1990s, second-generation technologies appear - learning management sys-
tems and virtual learning environments (VLE/LMS), which were mainly produced by WebCT and 
Blackboard. These technologies allowed to expand the educational offers of a higher education 
institution, were located on its base and controlled by it. Thus, LMS served to place standardized 
and systematized educational content, organize the educational activity of students and, mainly, 
limited interaction between participants in the educational process. At this time, the first blogs, 
wikis and other more complex social digital technologies appeared. In the 2000s, opensource LMS 
appeared, in particular Moodle and Sakai, later Desire2Learn and Instructure (cloud-based LMS).

During the 1990s and early 2000s, the development of social media attracted considerable 
interest from the academic community, as such technologies enabled learners to control aspects 
of the educational process that were previously controlled only by the higher education institution. 
Since 2004, the concept of Web 2.0 has been gaining popularity, so teachers in the educational 
process actively use wikis, blogs, RSS, and social bookmarking as technologies that allow for active 
cooperation between subjects of educational activity. The wide variety of second-generation digital 
technologies has led to greater opportunities for educational interaction with learners, located in 
different countries of the world. The factor that hindered the spread of such technologies was the 
insufficient level of digital competencies of most teachers and learners. In addition, a small number 
of teachers of higher education institutions possessed the appropriate technologies. 

Currently, the most popular learning support system for distance education is the LMS Moo-
dle. In particular, studies, conducted by Spanish scientists, show that of all web-based learning 
support systems, Moodle is the most widely used (45%), while the Moodle system is gaining 
recognition not only in traditional educational environments, but also in the advisory system. Thus, 
the American Extension system, in its educational part and the organization of local, regional advi-
sory communities, is technologically based on Moodle. This learning environment was developed by 
Australian specialists and provided for use under an open license. According to moodle.org, this sys-
tem is used in 229 countries in 115 languages. This system has great capabilities for forming and 
presenting educational material (includes a built-in visual text editor, allows you to enter formulas 
in TeX or Algebra format, create glossaries), testing knowledge and monitoring progress (creating 
a database of test questions, statistical processing of test results, self-analysis of test results), 
communication between students and teachers (e-mail, file exchange, forum, chat), and organizing 
group work (forum, chat, wiki). The system interface is quite easy to use. This distinguishes the 
Moodle learning environment from other similar systems [7].

The 2010s were a period of the emergence of massive open online courses (MOOCs) and 
learning analytics, which fundamentally and radically change the philosophy of modern education and 
the methods of organizing the educational process. These are third-generation technologies. The 
task of the first MOOCs was to unite the methods of educational interaction, scattered by various 
digital means. This approach allowed students to choose and control the means of learning accord-
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ing to their preferences and educational interests. At the same time, these technologies allow the 
teacher to control the process of educational interaction with and between students. Also, at this 
stage of further development, LMS technologies gained more and more opportunities, provided by 
social platforms and media. An innovation was the use of blogs and wiki technologies in a limited 
institutional environment (walled garden) within the framework of a corporate (institutional) LMS, 
which is a manifestation of the development of a participatory educational model. Researchers call 
the impossibility of communication of education seekers with foreign partners who are outside the 
institutional LMS the disadvantage of this innovation. The new generation of platforms includes  
edX/Open, edX and Coursera, which are constantly being improved.

In addition to social media technologies and MOOCs, the third generation of digital technolo-
gies includes E-portfolios, which are combined, mainly, with the use of methods of prior learning 
assessment and recognition. Currently, there are a significant number of innovative proposals, both 
non-commercial (Mahara) and commercial (PebblePad or D2L).

Thus, the first three generations of digital technologies in higher education involve a wide 
range of various technologies of both monofunctional (Mahara) and multifunctional (Bright-Space, 
Canvas, Blackboard), as well as products of social media technologies (Facebook, Elgg) [5].

The beginning of the 2020s became a period of general forced radical digitalization of higher ed-
ucation activities, which was associated with quarantine restrictions and knockdowns of all levels, 
caused by the COVID-19 pandemic. This period is characterized by suddenness, insufficient readi- 
ness of educational entities for forced forms of activity, determined by the university's mission.

Fourth-generation digital technologies are aimed at implementing models of personalized, adap-
tive, self-regulating (oriented to the needs of education seekers) learning. They are focused on the 
formation of professional competencies relevant on the labor market. There is a wide commercial 
offer of technologies, such as: Knewton, Smart Sparrow, OLI (based on a joint project of Stanford 
and CMU universities), LoudCloud, etc. The choice of innovative technological products is in favor 
of large corporations on the international market. They determine the trends in the development of 
technologies for the educational process of higher education and education in general [5].

Now educators have access to a variety of modern digital technologies, in particular for com-
munication, such as: GoogleMeets, Skype, Zoom, etc. Teachers can collaborate with education 
seekers regardless of the location of subscribers.

Higher education institutions realize that digitalization will offer a number of advantages and 
new strategies (approaches) to the education of students. Thus, the intensive development of 
technologies, such as augmented reality, virtual reality, artificial intelligence, robotics, media edu-
cation, blockchain, cloud-based environments, gamification, STEM/STEAM education has a powerful 
impact on the development of digital educational content [8].

One of the most significant positive features of the digitalization of education is the expansion 
of the research and educational space, the possibility of diversifying methods and forms of learning 
that are aimed at the needs of education seekers and take into account the requirements and 
demands of the labor market.
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With the digital transformation of the education system, there are a sufficient number of 
predictions regarding its results:

– full and high-quality personalization of the educational process;
– support for sustainable learning motivation of education seekers at all stages of the educa-

tional process;
– ensuring prompt feedback to each education seeker, objective and rapid assessment of 

learning outcomes during the performance of an educational task;
– ensuring the project aspect of educational activities, the deepest possible integration of 

practical and theoretical training;
– significantly reducing the periods of development, deployment, and mastering of educational 

programs;
– increasing information transparency and openness of the education system [6].
The pedagogical effectiveness of the digital approach is determined by a wide range of macro-, 

meso-, and micro-level factors [5]:
1) macro level (national and global dimensions): the presence of international agreements, 

support by the digital community for international Internet standards; national and international 
support for the development of open educational resources; pooling the resources of partner uni-
versities, coordinating their actions to achieve common goals, in particular, providing more acces-
sible, cheaper and higher-quality education on a global scale (online platforms Coursera (the best 
startup of 2012), MIT OpenCourseWare (a project of the Massachusetts Institute of Technology 
for publishing materials of all courses in open access), Edx (a free online platform for massive open 
courses, founded by the Massachusetts Institute of Technology and Harvard University in 2012), 
Udemy (online courses), OpenLearn (an educational website, the contribution of the Open Univer-
sity of Great Britain to the open educational resources project and a place for free open learning 
from the Open University), etc.);

2) meso-level (institutional dimension), which determine the pedagogical effectiveness of the 
digital approach to the educational process: a clear strategy and active policy of the university on 
the introduction of digital innovations into the educational process; technological and financial sup-
port for the implementation of digital strategies of the higher education institution; developed tech-
nological infrastructure, namely the learning management system, which all subjects of educational 
activity are connected to; support for teaching staff in mastering and applying digital innovations 
in the educational process; developed and effective digital leadership, aimed at coordinating the 
efforts of all members of the academic community in acquiring and continuously developing digital 
competencies, forming a digital culture in the higher education institution; use of open educational 
spaces, classrooms for teamwork, multimedia spaces that provide remote communication; 

3) micro-level factors determine the effectiveness of the digital approach. There are several 
groups related to:

– student: internal learning motivation; attitude to effective employment; responsibility for 
one's own learning outcomes; high level of digital literacy; skills of interaction with the learning 
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interface and other learners within the academic group, with teachers; active position as a stake-
holder in the educational process, which includes participation in the development of one's own 
educational content;

– teacher: positive attitude towards digital innovations; significant changes in professional 
responsibilities (from information provider to group interaction coordinator, facilitator, mentor, 
coach, team member); high level of digital literacy; continuous improvement of teaching methods 
and monitoring of learners' educational outcomes, team work skills and shared responsibility with 
colleagues and students for learning outcomes; skills of group and individual professional reflection; 
skills of timely developmental and normative digital control of educational outcomes;

– curriculum: interactive content; constantly updated student-centered design of educational 
courses; practice-oriented tasks for independent work of higher education students, etc.;

– learning technologies: the existence of a learning management system, which provides a 
sufficient set of opportunities for presenting educational services in digital format; the ability to 
connect modern mobile gadgets to the educational platform 24/7;

– learning methods: organizing cooperation between higher education seekers within struc-
tured online discussions; creating mutual learning groups; using personalized and cooperative learn-
ing methods; involving students in compiling educational content;

– organization of the educational process: individual educational trajectory of a higher educa-
tion seeker; taking into account previous learning outcomes of students, obtained within alternative 
(non-formal, informal) educational models, in particular MOOCs; creating student-teacher educa-
tional and scientific online communities; flexible individual schedules for completing tasks; constant 
monitoring of the students' success by the teacher, providing feedback not only at each control 
stage of training, but also as needed by the student;

– monitoring of educational achievements: a competence-based approach to assessing the 
educational achievements of students; constant self-assessment and self-monitoring by students 
of the results of their own activities; evaluation of the process and results of teachers' training; 
introduction of microcredits, which provide for the assessment of individual procedural aspects and 
results of educational work and obtaining digital badges.

In the digital educational space, the risks of digitalization of the educational process cannot be 
ignored. Among the problems of higher education, the following are distinguished [9]:

– loss of basic cognitive skills (counting, reading, writing), decrease in the quality of education;
– "public" model of a teacher-lecturer, rather high requirements for his/her psychological qual-

ities, increase in the number of conflicts;
– decrease in personal contacts, "drainage" of talented youth and teachers abroad, decrease 

in the level of training, problems of quality control of education;
– change in requirements for the content of education and means of education;
– change in requirements for the qualification of specialists, decrease in the need for an "in-

tellectual" specialist and "attraction" to the technological image of a professional, reduction in the 
contingent of higher education;
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– movement towards "educational services", departure from fundamentalism, change/redistri-
bution of powers of the administration of higher education institutions and teachers, decrease in 
the quality of education.

A significant disadvantage of online education is its focus on meeting short-term or, at best, 
medium-term tasks. A specialist who has mastered a limited amount of knowledge and has not 
received basic fundamental training can only count on intellectual "superstructures", the stability of 
which is illusory [9]. Not only digitalization is actively developing in educational institutions, but digi-
tal educational institutions are also being created. A digital university is an institution of higher edu-
cation that actively implements information and digital technologies and forms the competences of 
participants in the educational process, has an innovative structure that is able to provide modern 
approaches in management, scientific, educational and methodological activities [10]. Digitalization 
of educational activities contributes to the further development of distance learning.

Back in 1969, the world's first Open University was organized in Great Britain, which is an 
institution of higher education of non-traditional learning and is now known throughout the world. 
The opening of the university is associated with the impression, received by British Prime Minister 
G. Wilson during a visit to the USSR from the system of Soviet correspondence education. The 
Britain Open University is an independent educational institution that creates opportunities for 
working adults to obtain or continue their education.

The university offers the following types of education: bachelor's degree, postgraduate, ex-
tended. The educational process at the university is built on the widespread use of digital technolo-
gies. Higher education applicants have the opportunity to receive consultations in almost 400 cen-
ters, located in many cities of the country and the world. The university has about 250 thousand 
students. Since its founding, more than three million students have studied under the programs of 
the Open University. Undergraduate students at the Britain Open University can choose from over 
160 courses, taught by educators from the following faculties and schools:

1. Faculty of Arts.
2. Open University Business School.
3. Faculty of Education and Language Studies.
4. Faculty of Health and Social Care.
5. Faculty of Law.
6. Faculty of Mathematics, Computing and Technology.
7. Faculty of Natural Sciences.
8. Faculty of Social Sciences.
9. Institute of Educational Technology.
10. Institute of Media Studies.
The university is governed by three statutory bodies: the Council, the Senate and the Gen-

eral Assembly. The Open University, headquartered in Buckinghamshire, has offices in thirteen 
regions of the UK, and outside the EU operates through a network of educational partners who 
provide the educational process under the Open University programs in more than 50 countries.  
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Thanks to the distance learning methods used, training under the Open University program has 
become available to students in Europe and Asia (Canada, Austria, Spain, Pakistan, Holland, Turkey, 
India, Israel, etc.).

The features of the organization of the educational process of distance learning of the Britain 
Open University are:

– absence of entrance requirements;
– modular structure of building educational courses;
– possibility of choosing educational tasks, their arrangement;
– learning of one fundamental science, on the knowledge of which special training is based, by 

students during the first year of study;
– individualized teaching methods;
– choice of the pace of studying courses by the student in accordance with his/her abilities 

and possibilities;
– continuation of education from 4 to 8 years;
– attachment to each student of a tutor who directs learning and consults in case of problems.
In October 2006, the Open University joined the organization "Open Educational Resources 

Movement" and launched the "Open Learn" project. A large number of current and past materials 
for distance learning are published for free access, including file versions for teachers with the 
ability to edit, as well as free software tools for learning [11].

Also known in the field of distance education in Europe are the University of Distance Education 
and the Center for Open Learning (Spain), the Open University of the Netherlands, etc., in Ger- 
many – the Correspondence University of Hagen (North Rhine-Westphalia), which provides services 
to more than 50 thousand students per year. The distribution of educational materials is carried 
out using modern means of communication. The transfer of knowledge from the educational insti-
tution to students and the control of their work are carried out using video conferences or access 
to the university library online, which are constantly researched, evaluated and improved. However, 
no more than 20% of the contingent receives a higher education diploma, since the qualification 
requirements at the university are quite high [12].

The Indira Gandhi National Open University was established in 1985 by a decision of the Par-
liament of India. Its network includes 21 schools, 67 regional centers, 2,667 training centers, and 
29 foreign partner centers. The university aims to provide educational services to a wide range  
of people (women, the disabled, the poor, Indian citizens living abroad) and uses case technologies, 
individual consultations with teachers, satellite communications. Currently, about 1/5 of the stu-
dents study at the university that is 20% of all students in India. They can choose from 226 pro-
grams offered, including courses at the certificate, diploma and degree levels.

The National University of Technology was founded in Colorado in 1984 as a non-profit corpora-
tion. The academic programs, offered at the university, are approved by more than 40 universities. 
The educational institution uses modern digital technologies of teaching and educational manage-
ment in its educational activities.
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The Open University of Israel is the country's main higher education institution in the field of 
distance learning. About 30 colleges in Israel actively cooperate with it, providing students with 
training in the courses of the Open University of Israel. The training involves weekly group meetings 
of college teachers with a university instructor, which allows attracting a large number of students 
who obtain higher education working and intensively studying. In 1996, the Council for Higher Edu-
cation granted the university the right to award a master's degree in computational mathematics 
and engineering.

The Kentucky State University in the United States offers distance learning programs at 
the undergraduate and certificate levels in English and computer technology, biology, psychology, 
humanities, office systems, mathematics, economics and history, 12 programs and more than 
60 distance learning courses for professional training of students without obtaining scientific de-
grees, for example, in firefighter training, information technology, travel and tourism training, as 
well as courses in knowledge management, health care. The university cooperates with private 
and public institutions and agencies on training of their employees without granting bachelor's or 
master's degrees. For example, cooperation is organized with the Virtual University of Mexico, 
which is accredited in the United States by the Southern Association for Colleges and Secondary 
Schools (SACS) [13].

A feature of modern distance learning in foreign countries is the significant influence of univer-
sities on its development. An example of this is a joint project of the Massachusetts Institute of 
Technology and Harvard University, which created their own distance learning platform and began 
to place distance courses on it in 2012.

Ukrainian educational institutions that use distance learning technologies are state, non-state 
and corporate ones. They promote domestic and foreign educational services to the Ukrainian mar-
ket. In 2000, the Ukrainian Institute of Information Technologies was created on the basis of the 
National Technical University of Ukraine "Kyiv Polytechnic Institute" in order to coordinate the work, 
carried out within Ukraine to create a national system of distance education, gradually introduce its 
elements, and promote its organic entry into the world space.

In 2000 The Ministry of Education and Science of Ukraine approved the "Concept of Distance 
Education Development in Ukraine", which provided for the creation of an education system that 
ensures the expansion of the circle of consumers of educational services, the implementation of a 
system of continuous education "throughout life" and the individualization of learning in the context 
of mass education. A List of distance learning centers, recommended by the Ministry of Education 
and Science, Youth and Sports of Ukraine, was published [14].

The Distance Learning Center of the National Academy of Public Administration under the 
President of Ukraine was established in 2001 with international technical assistance and financial 
support from the Canadian International Development Agency and the World Bank within the frame-
work of the World Bank project "Ukrainian Center for Global Distance Learning". The center is part 
of the World Bank's global development educational network, which unites more than 50 similar 
centers in Europe, America, Asia and Africa.
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The International Scientific and Educational Center for Information Technologies and Systems 
of the NAS of Ukraine and the MES of Ukraine is a scientific and educational organization subordi-
nate to the National Academy of Sciences of Ukraine and the Ministry of Education and Science of 
Ukraine. It was established in 1997 with the assistance of the Government of Ukraine, UNESCO, 
the National Academy of Sciences of Ukraine and the Ministry of Education and Science of Ukraine. 
The areas of its educational activity include: development and use of new computer technologies 
and telematics tools; training and retraining of masters and other specialists in the basic areas of 
cybernetics and computer science, etc.

The fact that there are important economic aspects of the impact and spread of distance 
learning. Every year, the cost of using, processing, storing and transmitting information on the 
Internet decreases, while the cost of obtaining traditional education increases. In addition, large 
corporations invest significant funds in supporting and developing educational programs, supporting 
the creation of a new national strategy in their country. In particular, leading Chinese telecommu-
nications companies have joined forces with such technical giants as Baidu, Alibaba and Huawei to 
support a digital educational network with 7,000 servers with a total bandwidth of 90 terabytes 
per second. Cooperation between universities and enterprises has led to the development of a 
comprehensive educational model for students of all forms of education [15].

The Global Industry Analysts company publishes the following data: the global distance educa-
tion market is worth about $22.4 billion. Due to the spread of the COVID-19 pandemic, this market 
is predicted to grow to $80.1 billion by the beginning of 2027. Moreover, spending is expected to 
increase by billions of dollars on the development of distance education, and as a result, competition 
in the distance services market will increase in countries, such as the USA, China (expenses are 
forecast to increase by 25%), Japan and Canada (expenses are forecast to increase by 15.7% and 
18.3%, respectively), Germany (expenses are forecast to increase by 17.2%) [15].

2.2	 The current state of development of domestic digital pedagogy in the context 
of digitalization of educational institutions and distance learning  
(review of the results of sociological surveys)

The study of the current state of development of digital pedagogy in the context of digitalization 
of educational institutions and distance learning is carried out in Ukraine systematically through a 
number of sociological surveys. In this section, we present their results.

Thus, according to the National Report on the results of the international PISA-2022 educa-
tion quality study in Ukraine, 58% of students achieved the basic literacy level in mathematics, 
59% in reading, and 66% in natural science disciplines. The authors conducted a comparative 
analysis of the performance of Ukrainian students with the average performance in the countries 
of the Organization for Economic Cooperation and Development (OECD), which includes 35 coun-
tries (Australia, Austria, Belgium, Great Britain, Greece, Denmark, Estonia, Israel, Spain, Iceland, 



46

CH
AP

TE
R 

 2
Educational policy and reforms: the impact of globalization

Ireland, Italy, Canada, Korea, Latvia, Luxembourg, Mexico, Germany, Norway, New Zealand, the 
Netherlands, Poland, Portugal, Slovakia, Slovenia, the USA, Turkey, Hungary, Finland, France, the 
Czech Republic, Chile, Switzerland, Sweden, Japan). As a result of the study, it was found that in 
mathematics and natural sciences this difference corresponds to one and a half years of study, and 
in reading Ukrainian students lag behind by almost two and a half years. Among the problems in ed-
ucational institutions in Ukraine, their leaders note the lack and low quality of educational materials 
(i.e. educational tools and infrastructure) and digital resources, which undoubtedly makes digital 
pedagogy and the need for its development relevant.

The PISA-2022 education quality study showed not only a lower level of reading, mathematical 
and scientific literacy of Ukrainian students than the average for OECD countries, but also an 
increase in the volume of educational losses compared to 2018, which in reading are equivalent to 
two years of study according to PISA standards, in mathematics – one year, and in natural science 
disciplines they are equivalent to half a year of study [16].

Interesting from the point of view of the aforementioned study are the results of the online 
survey "Readiness and needs of teachers for the use of digital tools and ICT in wartime: 2023", 
presented in the analytical report by the authors O. Ovcharuk, I. Ivanyuk, O. Hrytsenchuk, I. Ma-
lytska [17].

The survey was conducted among teachers to determine their readiness and attitude to the 
organization of distance and blended learning in secondary education institutions in Ukraine, to 
identify their opinion on the most effective digital tools and to define problems in the implemen-
tation of distance learning. The researchers note that recently a lot of methodological guidelines 
and resources for educators on distance learning have appeared, in addition, in-depth courses on 
the use of digital teaching aids in lessons and to prepare for them in the postgraduate education 
system are being organized. However, as the authors of the study note, the overall dynamics of 
the growth of the level of digital competence of teachers is not intensive enough: teachers do 
not use a sufficiently wide range of information and communication technologies (ICT), are not 
active in creating their own digital resources, are passive in relation to most activities, dedi- 
cated to the safe use of digital resources, do not have the skills to protect personal information 
and devices.

The respondents themselves confirm the fact that the implementation of ICT and the use of 
digital tools in the general secondary education system are not sufficiently effective. Among the 
reasons and problems, educators point to inadequate access to digital devices, poor provision of 
high-speed Internet connection, and inadequate management of access to IT infrastructure by 
educational institutions.

It was found that from the available range of digital tools and online resources for conduct-
ing lessons, teachers mainly use Viber (77.7%), Zoom (63.8%) and Google Workspace for Ed-
ucation (53.1%). Among online resources for organizing distance learning, Na Urok (88.7%), 
Vseosvita (83.5%), lessons on YouTube (75.3%), VŠO (51.1%) and EdEra and materials on Face-
book (34.3%) dominate.
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The respondents' self-assessment of the level of digital literacy and competence provided 
grounds to state that the majority of teachers are able to search for information at the level of 
an independent (45.6%) and basic (34.5%) user; assess the reliability of information at the level 
of a professional (43.3%) and basic (31.9%) user; save the information found at the level of a 
professional (41.2%) and independent (31.9%) user. In general, the survey in various areas, in 
particular "Communication and Collaboration", "Creation of Digital Content", "Security", "Problem 
Solving", made it possible to find out that the level of digital competence of teachers is growing 
quite slowly, to a small extent this concerns the knowledge and ability to use online tools for col-
laboration, knowledge of the rules for using content in accordance with copyright protection, and 
a basic level of programming.

The main problems, mentioned by the respondents (lack of high-quality Internet connection, 
insufficient material and technical support for students, frequent power outages, low level of 
self-organization and motivation of students, lack of support from parents, lack of time due to 
increased workload for teachers), indicate an increase in educational losses and educational gaps 
in Ukraine [17].

As a result of a survey of teachers on their readiness to use ICT in wartime in Ukraine, the 
author O. Ovcharuk also highlighted the advantages of digitalization in educational processes: the 
creation of virtual learning environments, personalized interaction between students and teachers, 
the possibility of conducting video conferences with large audiences, distance learning, active im-
plementation of cloud services, stimulation of the development of digital competence of teachers 
and students, updating the methods and content of education in the context of digitalization and 
new digital solutions. At the same time, the researcher also notes the disadvantages of digital- 
ization, in which she includes the fact that digital resources cannot exist without the Internet, so 
there is always a need to be online, problems of security on the Internet and the danger of the 
emergence of cloud monopolists, deepening social alienation, erasing ethical boundaries, reducing 
cultural development, etc.

In the process of increasing the level of digital competence of teachers, it is undoubtedly im-
portant to systematically conduct their survey in order to record the dynamics and changes that 
occur in the attitude of teachers to the use of digital tools. Such monitoring also allows us to clarify 
the needs of various target categories in the use of digital tools during education, to suggest ways 
to overcome educational losses by means of digitalization of education [18].

A study of the quality of the organization of the educational process in war conditions in the 
2023/2024 academic year, conducted by the State Education Quality Service of Ukraine, shows 
that almost half (47%) of institutions worked in distance or blended forms. The transfer of in-
stitutions from full-time to blended and distance learning, unstable conditions for organizing the 
educational process affected the learning outcomes of students and led to losses in the educational 
process. The main ways to overcome educational losses in the 2023/2024 academic year were: 
additional tasks and educational materials for independent study, individual and group consultations, 
additional classes.
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The study shows that more than half of the heads of educational institutions (63% of heads of 
urban educational institutions and 59% of rural ones) use a single electronic educational platform 
to ensure unified approaches to creating an electronic educational environment in the conditions of 
organizing the educational process in a distance form. In addition, teachers are trained to use new 
digital resources for organizing the learning process, assessment tools, etc. At the same time, a 
significant part of teachers (from 39% to 57% depending on the region) need technical support 
(providing equipment, stable Internet, power supply) [19]. 

It is well known that for more than four years, due to the COVID-19 pandemic, and then the 
full-scale military aggression of russia against our country, general secondary education institutions 
have not been able to ensure the proper course of the educational process. The result has been 
educational losses, the scale of which is increasing. The following measures will help slow down 
and, in the future, overcome the consequences of this process: secondary education; vacation 
learning; tutoring at state expense; creation of integration classes; revision and adaptation of 
educational programs; development of additional content on key educational topics; development 
of additional high-quality educational content; methodological training of teachers for working with 
students with learning disabilities; strengthening school autonomy, interaction and cooperation  
of teachers [20].

In the study [21] by the team of authors, namely: Y. Sikora, S. Ivanova and A. Kilchenko, the 
development of digital competence of scientific and scientific-pedagogical workers using open edu-
cational and scientific information systems was analyzed. The scientists studied the domestic expe-
rience of developing the digital competence of scientific and scientific-pedagogical workers, which 
is considered key, one that contributes to the implementation of professional tasks at a high level.

The authors emphasize the need to create favorable conditions for working in the digital educa-
tional space in scientific and educational institutions. This involves not only providing access to open 
educational and scientific information systems, but also providing technical and consulting support. 
According to the authors, the development of digital competence is aimed at the formation of 
knowledge, in particular, awareness of digital resources, tools, processes, skills in developing tasks 
using digital tools in an interactive mode, and skills in conducting training sessions using information 
and communication systems [21].

Interesting in the context of analyzing the state of digital pedagogy of open education is the 
All-Ukrainian study of the use of AI in school education. The field stage of the study was carried out 
by the Projector Creative & Tech Institute and the Small Academy of Sciences of Ukraine with the 
support of the research company Factum Group.

The Google questionnaire form was distributed through social media channels, mailing lists 
for teachers and children, channels of the Ministry of Education and other partners. Sample size: 
teachers, N = 1747 respondents; students, N = 1443 respondents. Survey period: September–
October 2023.

The key results of the study were formulated in the form of the headings "Knowledge of  
AI services", "Using AI", "Attitude towards AI".
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Knowledge of AI services:
1. The most popular artificial intelligence (AI) service, with which both audiences are well ac-

quainted, is ChatGPT. The level of knowledge among students is slightly higher than among teachers 
(76% versus 68%, respectively).

2. In second place in terms of knowledge is the AI ​​tool from the "Na Urok" project. 49% of the 
surveyed teachers know about this service, the level of knowledge among students is lower – 35%.

3. Both teachers and students are much less aware of AI services, such as Grammarly, Bard 
Google, Midjourney, Notion AI, and Stable Diffusion.

Use of AI:
1. Most teachers and students confirmed their experience of using AI services and confirmed 

the positive results of the process and the experience gained.
2. Teachers claim that they used AI services in their teaching and learning activities to 

prepare for classes, create tests for homework, during the educational process in classes, test 
students' knowledge, and even in extracurricular activities. Some teachers involved students in 
using AI.

3. Representing their own experience of using AI, students most often confirmed its help in 
completing homework.

Attitudes to AI:
1. Teachers' opinions on the use of AI in the educational process vary. They are aware that 

these new technologies can be useful, but are hesitant due to the potential problems. Teachers 
are concerned that the use of AI may lead to limitations in student development, plagiarism, and 
unethical use of it. A significant result of the survey of teachers' opinions is that they indicate 
the lack of understanding of AI technology, fears about possible errors in its work, since it is only 
developing, little studied.

2. Teachers are concerned about the possibility of plagiarism, since some students do admit 
that they systematically use AI for this very purpose. Most students, however, assume that AI 
can improve the educational process and their development, make learning activities interesting 
and exciting. In this context, it seems logical for students to want to receive information from 
teachers about the correct and ethical use of AI, knowledge of its advantages and disadvantages, 
and features of use [22].

A monitoring study of teenagers' perception of artificial intelligence technologies was conduct-
ed for students by A. Godunova and S. Tolochko [23].

The results of a representative monitoring study of Ukrainian teenagers' perception of artificial 
intelligence technologies, their concerns, expectations, and perceptions of the opportunities and 
threats, posed by such technologies, showed certain differences between the respondents – resi-
dents of cities and villages, as well as by regions. All questions in the questionnaire are conditionally 
divided into five blocks:

1) general (name, age, class, interest in the topic);
2) technical (experience of using certain AI services);
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3) perceptions of the potential of AI (vision of advantages, benefits for humans, improvements 
or changes, dreams, expectations, opportunities, assistance in learning);

4) general perception of AI (philosophical, existential);
5) fears and expectations (thoughts, vision of consequences, safety, attitude to use by the 

military, etc.).
The conclusions, drawn from the study, are: at this time in their lives, the respondents have 

not encountered problems in the process of using AI, but they expect them in the future; the re-
sponses of the adolescents indicate the lack of theoretical knowledge about AI in general, in partic-
ular, the lack of understanding of the mechanism of work, its current presence in the devices they 
use, etc.; the lack of practical skills in using AI in problematic life situations is confirmed; the lack 
of theoretical knowledge about the possibilities of AI for its application in the educational process 
is evidenced; the inability to practically use AI in educational and cognitive activities is emphasized.

The monitoring study, conducted on the perception of technologies with artificial intelligence by 
Ukrainian adolescents, made it possible to identify ways to improve adolescents' attitude towards 
technology and their readiness to use it in the future [23]:

– development of educational programs, aimed at improving the understanding of AI and its 
capabilities;

– development of new teaching methods, data analysis tools or educational process manage-
ment systems;

– creation of more effective and acceptable AI-based technologies for adolescents;
– use of AI as a teacher's assistant through the selection of educational material that is optimal 

for the relevant audience, the course curriculum, interesting and useful for the future profession;
– improving the quality of distance learning, ensuring effective interaction and personalization.
The impact of digital pedagogy in the context of digitalization of educational institutions and dis-

tance learning on the level of digital competence and literacy of the population in Ukraine is studied 
every two years through sociological surveys. In 2023, the third wave of the study took place, the 
purpose of which was to track the dynamics of the development of digital skills of the population 
of Ukraine and analyze the impact of the socio-economic situation on the level of digital security.

The results of the survey [24] showed the following results: the level of digital skills of the 
population tends to grow steadily. This is manifested in a decrease in the share of adults without 
digital skills and an increase in the population with a skill level of "basic" and above.

As of 2023, digital skills are possessed by:
– 93% of the adult population of Ukraine aged 18–70 (+8% since 2019);
– 95% of adolescents aged 10–17;
– 99% of people with hearing impairments aged 18–59 (+15% in 4 years).
Increasing the level of digital skills motivates the population to actively deepen knowledge 

and self-development. This is manifested in an increase in the share of the population that has  
a relevant demand for training, with an increase in the level of digital literacy (from 22% among "no 
skills" to 77% among "above basic skills"), among the adult population (18–70).
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The approach to choosing an online learning strategy depends on the age characteristics of 
Ukrainians. The results of focus group discussions indicate a variety of approaches of different age 
groups to online self-education and the choice of platforms to raise awareness on certain topics. 
Teenagers prefer to use educational content on a specific request, in particular through messen-
gers, YouTube and short videos on social networks. Young people use YouTube, Prometheus and  
Go IT. People of elegant age, choosing self-education, usually use search engines, not limited to 
specific platforms or social networks:

– 58.3% of the adult population sees the relevance of learning digital skills (+10.9% from 2019);
– 85.0% of teenagers see the relevance of learning digital skills (+17.5% from 2019);
– 42.2% of the adult population regularly devote time to self-study and improving their knowledge;
– 22.8% of people with hearing impairments regularly devote time to self-study and improving 

their knowledge.
The undeniable economic benefits of digital skills in Ukraine have been established. The ques-

tions that outlined the role of digital skills of the Ukrainian population for the further development 
of the economy revealed the following indicators:

– 81% of the surveyed adults believe that the development of digital skills among the popula-
tion can have a positive impact on the economy of Ukraine;

– 1.7 million vacancies have been analyzed (research on vacancies on job search web platforms);
– 81.3% is the difference between wages among employees who have mastered digital skills 

and those who have not mastered them.
The next block of questions concerned the role of digital skills in achieving success. The respon-

dents' answers were divided as follows:
– 51% of Ukrainians are satisfied with their daily work. Among people with hearing impair-

ments, this percentage is half as low at 24%;
– more than a third of Ukrainians (36%) do not have policies on cybersecurity and/or cyber 

hygiene at the workplace, and every fourth (26%) says there are no effective measures to protect 
confidential information;

– 91% of teenagers believe that digital skills are necessary for their education, and 84% of 
the respondents perceive them as important for their future career;

– 96% of teenagers use the Internet to communicate with family and friends, and 58% of the 
respondents do not feel lonely thanks to the Internet.

Therefore, the level of digital skills is one of the key performance indicators in the context of the 
Digital Decade, which defines Europe's ambitions in the field of digital technologies, namely, by 2030, at 
least 80% of citizens (defined as the share of people aged 16 to 74) should have at least basic digital 
skills. The study of the dynamic digital environment requires constant updating and adaptation of the 
existing research methodology in order to maintain the relevance and topicality of the data obtained. 
According to the results of the work of the European Commission in 2019–2022, the integrated 
digital skills indicator DSI 2022 has been modernized and adapted in accordance with the new con-
ceptual foundations of the digital development of European society and technological progress [24].
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2.3	 The essence, content, effectiveness of digital pedagogy in open education

Digital pedagogy as an effective practice of the 21st century is aimed at the implementation and 
study of modern digital technologies in educational and scientific institutions. This is a new branch 
of pedagogical science that aims to use online and hybrid educational environments to enhance 
individual learning. Based on constructivist theories, the main tenets of which are that learners 
acquire knowledge through experience and reflection, digital pedagogy proposes methodologies 
that integrate digital tools to facilitate and enhance learning and cognition.

Digital pedagogy has undergone a dynamic evolution, as it considers the integral synergistic 
interaction between technologies and educational practices. It goes beyond the simple application 
of digital tools in teaching and includes strategic planning for the development of curricula, teaching 
methods and assessment of learners in the context of digital technologies. The basis of this peda-
gogical paradigm is the development of digital competencies – skills that educators must acquire to 
effectively use the potential of technology in education.

The paradigmatic concept of digital pedagogy has its own challenges and involves continu-
ous professional development for teachers, promotes critical interaction with digital content and 
requires adaptation of traditional pedagogical approaches. Despite these challenges, digital ped-
agogy is a key response to the development of learning and the diverse needs of learners in the  
21st century.

Taking into account the various essential characteristics of digital pedagogy, researchers 
have characterized it as integral (J. Aroles, W. KÜpers [25]), critical (A. Boczar, S. Jordan [26], 
M. Waddell, E. Clariza [27]), humanistic (V. Bykov, M. Leshchenko [28]), innovative (O. Istrate 
et al. [29], A. Kukulska-Hulme et al. [30]), etc.

Integral pedagogy in the context of research refers to the creation of a holistic education-
al experience that prepares learners for life by connecting concepts from different disciplines 
through digital technologies to educate a generation of learners who are knowledgeable, thought-
ful, and ready to face challenges of the future. The potential of integrated pedagogy is unlimited, 
transforming classrooms into dynamic environments will enable the comprehensive development 
of individuals [25].

Critical pedagogy as an approach to teaching and learning is based on promoting freedom of 
will and creating opportunities for learners, provided that opportunities are created for learning  
in all formats: online, offline, and blended (explicitly and implicitly criticizing repressive power struc-
tures). The word "critical" in critical pedagogy functions in several registers: as critically important, 
essential; as in literary criticism, i.e. providing definitions and interpretations; as in reflective and 
nuanced thinking about a subject; capable of criticizing institutional, corporate, or societal obsta-
cles to learning; as a disciplinary approach that changes each of these other meanings. The need 
to provide the possibility of virtual sessions as part of the educational process is becoming more 
urgent. The digital nature of educational courses gives rise to a recursive pedagogy that "cre-
ates" itself and allows for continued adaptation that is complementary to academic cycles [26].  
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M. Waddell, E. Clariza, in addition, also consider critical information literacy as learning that re-
quires learners to interact with the power structures that support the production and dissem-
ination of information. Critical pedagogy recognizes that education is a political action that can 
have a negative impact on certain students, criticality is a self-reflexive necessity for intentional 
application to power structures in order to improve all processes in education and science [27].

Unlike critical, digital humanistic pedagogy is a science about the regularities of creating a 
positive integrated pedagogical reality under the condition of convergence of physical and virtual 
(created using ICT) educational spaces (environments). Based on the use of modern ICT, educa- 
tional activity (formal, non-formal and informal) takes place at the intersection of two worlds: 
real and virtual. Attention is drawn to the fact that the methodology and methods of pedagogical 
research of classical pedagogy need to be revised and improved in the context of modern realities 
of the educational process, the needs and interests of all its subjects [28].

Digital pedagogy is innovative pedagogy. Perhaps the most important contribution to the de-
velopment of digital pedagogy is its ability to re-direct pedagogical activity into a modern course, 
in which it dynamically develops and flourishes, ensuring its relevance, usefulness and value in our 
time. Theoretical and practical progress in educational science is achieved through the synthesis 
of environmental influences and opportunities, which can be both immediate (imperative) and more 
distant (in the form of a wish list), and which are given special significance and legitimacy. That is 
why digital pedagogy, far from being on the periphery, is now the forefront of pedagogical innovation 
and a major source of change in both the theory and practice of education [56]. A. Kukulska-Hulme 
et al. propose ten promising innovations for the post-pandemic world of digital education: hybrid 
models, dual learning scenarios, microcredit pedagogy, autonomy pedagogy, observation parties, 
education led by influential people, home pedagogy, discomfort pedagogy, well-being education and 
walking and talking. The information is presented in a popular manner and is aimed at teachers, 
politicians, scientists, students, researchers, developers of educational technologies, as well as 
anyone interested in pedagogical innovations and how education is changing [30].

Digital pedagogy has been defined and implemented in convergence with open pedagogy or 
open education. Open education successfully fits into a new paradigm, defined by role fluidity, 
learner-centeredness, distributed resources, virtual tools, and asynchronous lessons. According 
to O. Istrate, the many overlaps between the two conceptual areas show us the interdependence 
between constructs; to a small extent, we can talk about digital pedagogy without taking into 
account the attribute "open"; the proposals of open pedagogy are currently meaningless without 
new technologies, because life in social, cultural, personal, and professional dimensions is largely  
mediated or supplemented by the tools of new technologies. In fact, the development of open and 
collaborative web technologies has made a significant contribution to the emergence of the "move-
ment" of open pedagogy – which arose almost half a century ago with the Leicester model – by 
offering new educational resources, techniques, and special teaching methods [31]. Open peda-
gogy, for its part, has provided the right ideological foundation, largely justifying digital education 
and facilitating it in practice. Among the first theorists of digital open pedagogy, together with  
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G. Conole and her approaches that foreshadow new educational approaches in the "open world",  
B. Hegarty proposes a model with eight interrelated characteristics of open pedagogy [32]:

1) participatory technology;
2) innovation and creativity;
3) exchange of ideas and resources;
4) reflective practice;
5) people, openness and trust;
6) connected community;
7) trained learner;
8) peer review.
Thus, education and digital technologies follow different paths, marked by their own priorities, 

methodologies and dynamics, but are integrated to expand the boundaries of education and educa-
tional opportunities through digitalization. Currently, the process of platforming education is under-
way through the creation of non-formal and additional education platforms for children, youth, adults 
or a wide audience without age restrictions. In view of this, many studies warn of the need for such 
pedagogy that would focus on the development of education through technology, and not only on the 
application of technology [31]; other, on the contrary, emphasize the need to develop pedagogy as 
the main conceptual framework for the application of technology in the educational process [33].

Digital pedagogy should create new opportunities for educational and cognitive activities by ad-
dressing the limitations of the traditional approach to learning, in particular, a clearly defined scope 
of learning, materials in different media formats, limited resources and the number of hours of the 
classroom educational process, communication between teachers and students, supplemented 
by forms and methods of digital technologies at any time and in any place. The means of digital 
technologies are diverse: audio and visual in real time, using text messages, online text, audio and 
video chat, e-mail, communication and discussion forum for feedback and support in learning at any 
time and in any place, testing, assessment by both the teacher and the machine are continuously 
integrated into a common formative assessment for final results.

Numerous research by foreign scholars studying digital pedagogy have found convincing evi-
dence of the effectiveness of its application.

Thus, S. Anitha and K. Vijaya conducted a quasi-experimental study of the effectiveness of 
digital pedagogy in higher education [34]. A comparison of the learning outcomes of students who 
received education using the traditional model with those who received education using digital 
technologies revealed that the latter had better programmatic learning outcomes than their peers. 
A similar meta-analysis was conducted by S. Means et al., who examined the effectiveness of 
digital learning in K-12 education by comparing online and offline learning conditions, measuring 
the learning outcomes of students, and publishing reliable information for calculating quantita-
tive indicators [35]. Recall that K-12 is an abbreviation that denotes the education system in 
the United States, which includes classes from Kindergarten (preschool education) to 12th grade 
(high school). 99 studies were analyzed and confirmed the higher effectiveness of digital learning  
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compared to traditional. Another important result was that the study also found that the introduc-
tion of digital tools had a positive impact on students' engagement and motivation to learn. A similar 
study by R. Huang et al. was carried out to establish the possible effectiveness of an integrative 
approach to the implementation of the educational process with a combination of digital and tradi-
tional learning in a secondary school setting [36]. The results confirmed the higher effectiveness 
of blended learning compared to traditional. Thus, digital pedagogy creates and provides tools for 
effective individual teaching and learning.

B. Dhakal, focusing on the importance of digital technologies, argues that teachers need to use 
digital pedagogy tools to organize and implement the educational process of students regardless of 
their age, generation, level of education, form of education, etc. [37]. The scientist recommends 
using seven pedagogical principles: the content of education in accordance with the curriculum; 
definition and implementation of educational goals; use of various digital educational resources; 
integration of creative tasks into educational activities; intensive educational communication and 
discussion; educational feedback and support; assessment of learning.

Currently, digital education is associated with the widespread use of artificial intelligence tech-
nologies in educational and cognitive activities.

For example, researchers at the Massachusetts Institute of Technology, including the Media 
Lab, have developed a new website, designed for American K-12 students to help them learn 
more about AI [38]. K-12 is an abbreviation that refers to the US education system that includes 
grades from Kindergarten (preschool education) to 12th grade (high school). Education research 
has also examined ways to increase AI literacy among stakeholders without specific STEM training 
related to AI. STEM education is aimed at preparing students for careers in these fields, developing 
critical thinking, problem solving and developing guides for teachers, forms, methods and tools for 
teaching the principles and practices of Computer Science (CS) – a field that studies computers 
and computing systems and covers the theory, design, development and application of software 
and hardware, solving problems using computational methods and algorithms (MIT Media Lab). 
The activities of the Association for the Advancement of Artificial Intelligence (AAAI) are being up- 
dated, this is an international scientific public organization whose activities are aimed at promoting 
research and education in the field of artificial intelligence, holding conferences, publishing jour-
nals and facilitating the exchange of information between scientists and practitioners in this field. 
The Computer Science Teachers Association (CSTA) is an international organization that supports 
and promotes computer science education, provides resources and opportunities for professional 
development for computer science teachers, and develops standards and recommendations for 
computer science education. The organizations have joined forces to develop a set of teaching aids 
for K-12 (general education from elementary to high school).

 The researchers identified five "big ideas" in the field of AI that they believe educators should know:
1. Computers perceive the world through sensors. The ability of computers to collect infor-

mation about the world around them through sensors (cameras, microphones, and other devices). 
This information can then be used to make decisions and take actions.
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2. Agents maintain models/representations of the world and use them for reasoning. The ability 
of computer agents to create internal models or representations of the world based on informa-
tion, received from sensors or other sources. These models are then used for logical reasoning 
and decision making.

3. Computers can learn from data. The ability of computers to learn from data using machine 
learning techniques. This allows computers to improve their models and algorithms to perform 
tasks better and make more accurate decisions.

4. Making agents interact with humans is a major challenge for AI developers. The diffi- 
culty of creating computer agents that can effectively interact with humans. This includes natural 
language understanding, emotion recognition, and other complex tasks that require "advanced" 
AI techniques.

5. AI applications can have both positive and negative impacts on society. For example, AI can 
be used to improve health or safety, but it can also lead to job losses or increase inequality [38].

The methodological side of the educational process is being updated, as digital pedagogy pro-
vides a new vision for the teaching and learning process, and also changes the idea of ​what is 
being taught. Innovative forms of organizing the educational process often shed new light on the 
content of education, forcing it to adapt to new dimensions. This allows for more efficient learning, 
interpretation and re-labeling, processing, practicing, internalizing, and reproducing educational ma-
terial, and also promotes co-creation. Digital technologies facilitate documentation, identification 
of problems and possible solutions, bring it closer to real life, facilitate communication between 
participants, structuring the deconstruction and reconstruction process, contact with experts, 
search for resources, publication of results and (public) verification of approaches.

However, the abundance of possibilities can be both an advantage and a hindrance, as it cre-
ates a need for multiple and expanded elements in the didactic process. Pedagogical strategies and 
established algorithms must be adapted, including new aspects, such as the selection of relevant 
and scientifically proven content, rethinking the expected learning outcomes, integrating tasks into 
collaborative (remote) work contexts, ensuring access, motivational methods and involving all team 
members in learning activities, encouraging independent learning, as well as taking into account 
elements of digital safety and student protection in the online environment.

Unstructured and extensive content in digital format emphasizes the role of the teacher as a 
facilitator, who, on the one hand, must guide students to relevant sources of knowledge correspon-
dent to learning objectives, and on the other hand, teach them how to identify, evaluate and distin-
guish authentic knowledge and valuable ideas from alternative sources that do not meet recognized 
standards. Digital pedagogy brings more practical aspects to pedagogy. Although pedagogy remains 
a field of constant innovation, and current knowledge serves as the basis for new hypotheses and 
theories, it is primarily a tool for understanding and evaluating new educational practices.

Digital pedagogy is a starting point for a variety of interpretations and innovative approaches, 
from simply transferring traditional learning to a new digital environment to completely reformu-
lating educational methods. In an effort to create effective digital education, we often start with 
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elements that are already familiar and time-tested. We usually try to transfer familiar learning sit-
uations to a digital environment, while preserving traditional ways of organizing groups, methods of 
interaction, and approaches to learning and assessment. In this case, the type of learning material 
and outcomes of activities changes first of all – they usually become more multimedia, and some 
synchronous work sessions are conducted remotely via videoconferencing. 

The second stage involves changing the use of time for teaching, learning, and assessment, 
integrating asynchronous sessions and changing the traditional order or emphasis. For example, in 
the concept of the flipped classroom, independent learning precedes and partially replaces tradi-
tional teaching; formative assessment becomes more natural in the digital environment and is an 
important tool available to both the teacher and the student.

Typically, educators turn to new digital tools and resources to organize the usual teaching 
process. The innovation specific to digital pedagogy is that digital learning situations cannot simply 
be transferred back to an analog environment. It is important to note that today we do not have 
situations and learning paths that could not be described by concepts that existed before the digital 
era. Innovations are mainly about form, not substance, and are aimed at optimizing and increasing 
the effectiveness of teaching and learning. Essentially, we are still within the boundaries of peda- 
gogy, although learning situations that are conducted remotely (synchronously or asynchronously) 
or in a blended learning format may require a new approach to design.

It is clear that digital pedagogy is a significant step forward for the field of educational sciences. 
This phenomenon, which reflects ideological changes, is part of our modern culture and constantly 
changing conditions in the professional and social spheres. Expectations from educational activities 
are becoming more pragmatic, which affects relationships and didactic communication, forming a 
new awareness of external variables that are related to roles and relative productivity in society.

Modern educational ideas, such as respect for the individual, inclusion, key competencies, 
personal development (soft skills), transdisciplinarity, project-based approach and authentic as-
sessment, are a reflection of this new ideology in education. Digital technologies have demon- 
strated their potential to open up new opportunities for education, its transformation and to shape 
directions for "rethinking" education based not only on technological, but also on cultural, social, 
professional, economic and, above all, humanistic principles.

The most important advantage of trying to formulate digital pedagogy is to develop the ability 
of educators to design, implement and evaluate effective educational situations, adapted to modern 
times and the needs of students.

As previously mentioned, digital pedagogy open up new opportunities for learning and teaching, of-
fering innovative approaches and tools to improve the educational process. However, for these oppor-
tunities to be properly implemented, certain principles and strategies must be followed. Here are five 
key recommendations, in our opinion, for the correct use of digital pedagogy in the educational process:

1. Planning and integrating digital tools.
Start by developing a clear strategy for integrating digital tools into your educational process. 

Identify the goals and objectives you want to achieve with digital technologies and choose the tools 
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that best meet these goals. Assess the available resources and capabilities to ensure effective 
implementation. Analyze the needs of your learners and teachers to select the most appropriate 
digital tools. Conduct a survey or interview to understand which tools are already in use and which 
are unfamiliar or require additional training.

2. Create and adapt content.
Since digital platforms allow for a variety of formats, create learning content that includes video, 

audio, interactive exercises, and infographics. This will help provide variety in learning material 
and maintain learner interest. Adapt content to different learning styles. Use tools to personalize 
the learning experience to take into account the individual needs and preferences of learners. For 
example, interactive platforms can offer different levels of difficulty of tasks, allowing each learner 
to work at their own pace.

3. Ensure accessibility and support.
Provide technical support for learners and educators. Organize training and workshops to 

teach how to use new digital tools. This will help reduce technical problems and ensure that you are 
comfortable working with new technologies. Make sure that all digital resources are accessible to 
learners with different levels of technical training and technical capabilities. Avoid using tools that 
may not be accessible to a portion of your audience due to technical limitations or other factors.

4. Forming and evaluating the educational process.
Implement interactive learning methods, such as virtual discussions, online games, and simu-

lations. This can increase learner engagement and motivation, as well as promote better learning. 
Use formative assessment to monitor the progress of learners. Digital platforms make it easy to 
conduct surveys, tests, and feedback, which help to timely adjust the educational process and 
support learners in achieving their learning goals.

5. Ensuring security and ethics.
Take care of the digital security of learners by ensuring the protection of personal data and 

confidentiality. Use reliable platforms and adhere to security policies to protect information. Ed-
ucate learners on the correct use of digital tools and resources. Conduct digital literacy classes 
that will help them understand the ethical aspects of using technology, avoid plagiarism, and be 
responsible with information content.

2.4	 Methodological tools for educational action of digital pedagogy

Modern preschool children are early involved in life in the virtual world.
In preschool age, the most important need of a child is communication, thanks to which social 

experience is acquired. In daily interaction and cooperation with adults and peers, he/she learns the 
rules of behavior and learns to evaluate his/her own actions and the actions of his/her environment 
through the prism of moral norms. This period is important for teaching children the rules of behav-
ior and safety in the digital space [39].
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The reasons for the immersion of a modern preschooler in the digital space include:
1. Universal curiosity, a high level of cognitive activity. Quite early, preschoolers realize 

that the Internet is an endless source of information, because in it children find a variety of 
educational and entertaining games, video clips, cartoons, numerous ways to obtain knowledge, 
exchange information, express themselves and purposefully interact with friends, family and the 
outside world.

2. The need for communication. The most important need of a preschool child is communication 
as an important factor in the formation and development of his/her personality, the assimilation 
of social experience. Determining the special importance of modern gadgets as a means of broad 
communication, psychologists at the same time emphasize the importance of real communication 
in their lives. In preschool age, a child, in daily interaction with adults and other children, learns 
the rules of behavior and learns to evaluate his/her own actions and gestures through the prism 
of moral norms. Given that the information space is becoming a real necessity, in parallel with the 
assimilation of a culture of communication and interaction in real life, an extremely important task 
is to teach the rules of behavior and safety in the digital space.

3. The need for bright external impressions. Children show increased interest in everything 
new, bright, unusual, because they are most and most quickly influenced by the external environ-
ment. The underdevelopment of self-regulatory mechanisms characteristic of preschool age, weak 
volitional and emotional control, impulsive behavior, make children most vulnerable to information 
and software-technical threats.

4. The need for play as a leading activity. An important factor that encourages children to the 
digital space is also the priority of play as the child's leading activity [1]. Children like to play computer 
games. Despite the benefits of games, especially developmental and educational, creative, entertain-
ing computer games should not displace a wide range of real games in a child's life, as this can cause 
uneven development, delay the formation of readiness for learning, and cause Internet addiction.

Introducing children to gadgets should occur in parallel with the orientation of preschoolers 
to basic moral values (compassion, mercy, respect, responsibility, justice, etc.); the priority of a 
value-based attitude to real communication over virtual.

The advantages of early immersion of a preschooler in the digital space are:
1. Expanding the child's interests, opportunities for additional education, development of pur-

posefulness, intelligence, awareness, ability to structure information flows, etc.
2. Satisfying the child's need for external impressions with the help of digital technologies has 

a positive effect, as it contributes to the development of cognitive abilities and imagination. There 
are many virtual games that at the same time have an educational and upbringing basis and are able 
to arouse the child's interest in history, literature, economics, etc.

The risks of immersion of a preschool child in the digital space are:
1. Removal of prohibitions and restrictions of moral, ethical and social plans (removal of the 

taboo of violence, murder, destruction; the lack of legal norms that operate in reality). Children are 
subconsciously alienated from fundamental things: the need to follow the rules, the inevitability of 



60

CH
AP

TE
R 

 2
Educational policy and reforms: the impact of globalization

punishment for aggressive behavior and violation of the law, the unity of the space-time continuum. 
Interest in aggressive games leads to the fact that children may try to apply similar methods of 
solving problems in real life. All this creates significant risks for the upbringing, development and 
safety of children.

2. Interest in aggressive games leads to the fact that children may try to apply similar methods 
of solving problems in real life. Thus, 60–65% of surveyed children of senior preschool age are fond 
of destructive games, such as "Batman", "Transformers", and various "shooters". Some children 
noted that they are not afraid of the appearance of blood and murder in games ("just kill – and 
that's it"). Violent computer games form the corresponding characters [40].

3. Insufficient development of self-regulatory mechanisms, characteristic of preschool age, 
weak volitional and emotional control, impulsive behavior make children most vulnerable to informa-
tion and software-technical threats [1].

4. Deterioration of the child's health: morbidity of the organs of vision (rapid fatigue, itch-
ing, impaired visual perception at far and near distances); deterioration of concentration and 
working capacity; diseases of the musculoskeletal system (development of pathological dis-
eases of the spine, osteochondrosis, strengthening or deformation of intercostal discs, etc.);  
hypodynamia [41].

5. The emergence of Internet addiction in a child. Symptoms of an Internet-addicted preschool 
child are: refusal to eat for the sake of entertainment on the Internet; irritability of the child if he/
she is not allowed to use the gadget; euphoria from being on the Internet; neglect of the interests 
of relatives, friends and mates for the sake of being in digital space. The reasons for children's 
Internet addiction are: emotional exhaustion and "unlovedness"; the child's lack of intellectual skills; 
the lack of support from educators and parents; passive perception of information using new 
information technologies; distortion of moral norms and values in the process of easy satisfaction; 
disruption of mental processes [42].

To increase the safety of preschool children in the digital space, it is necessary to:
1. Be interested in the virtual life of children, do not ignore their questions.
2. Teach them the rules of conduct on the Internet; create safe nicknames and passwords to 

ensure confidentiality; use websites, recommended for children; use protective parental control 
programs [43].

3. Parents need to regulate the time a child spends on the Internet so as not to harm his/her 
health. According to the standards, set by the Ministry of Health of Ukraine, continuous computer 
use during the day for children of senior preschool age should not exceed 30–45 minutes per 
week [44]. It is necessary to establish rules for family use of the network [43].

4. Develop strategies and tactics for psychological and pedagogical support for involving  
preschool children in the information environment. Such support should be based on the priority of 
forming value orientations in preschool children in the field of digital education. Additional invest-
ments in the development of digital skills and literacy formation among parents and educators are 
needed to help children develop critical thinking and evaluation skills, which will allow them to quickly 
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explore the current flows of information of different quality, as well as information from parents 
and educators for children, in order to become modern digital citizens [1].

Modern younger schoolchildren are active representatives of the new digital generation of 
Internet users. In the younger school age, verbal-logical thinking, verbal discursive thinking, se-
mantic memory, and voluntary attention are actualized; the need for play, movement, and external 
impressions remains [43]. Younger schoolchildren strive to independently explore the world around 
them, satisfying their interest in cognition, in particular with the help of the Internet [44]. Modern 
children are characterized by "clip thinking" – the peculiarity of perceiving the world through short, 
bright images; the surrounding reality is perceived as a sequence of completely unrelated phenom-
ena [45]. Thus, the younger school age is a transitional period in mastering the digital space.

Of primary importance for primary school children is video content of an entertaining and 
educational nature, which is placed on the You Tube platform or by subscription on streaming plat-
forms, such as Netflix. Children also actively master and use such social networks as Instagram, 
Tik Tok, Like, etc. Formally, according to the rules of social networks, children under the age of 
thirteen cannot create an independent account, but only under the supervision and control of their 
parents. However, according to rough estimates, about 20 million children under the age of 13 are 
registered on Facebook alone. 40% of Tik Tok users are children, and the company does not provide 
reliable and accurate data on the age structure of users; according to the parental control service 
Jiminy, 70% of ten-year-old girls in the United States use Tik Tok [1].

 Naturally, primary school pupils are interested in the fascinating fairy-tale world of adven-
tures. The ability to repeatedly play such content allows you to return to viewing it at any time. A 
social media product, such as peer video blogs, is gaining importance, where young bloggers are 
mainly engaged in the presentation of children's toys and related attributes, offered by the global 
industry; they play, act out scenes based on popular cartoons using the corresponding toy heroes 
or transform into the image of a popular hero. In fact, this line of powerful educational influence 
on the personality of a primary school pupil can be controlled by parents. Despite the possibility of 
parental control and the editorial policy of digital platforms and streaming services, the content of 
the video series itself and the represented behavior models in the video blog affect the formation 
of values and interests. A separate aspect of digital interaction of primary school pupils are online 
games and mobile entertainment applications. In particular, educational, creative and adventure 
games and applications remain popular among parents and children. However, gradually, as children 
grow older, games with complex plot structures become more attractive [1].

According to the standards, set by the Ministry of Health of Ukraine, continuous computer 
use during the day should not exceed 10 minutes in grades 1–2; 15 minutes in grades 3–4 [44].

Immersion in the digital space has positive and negative aspects for a younger schoolchild.
Positive aspects:
1. Social networks act as a convenient platform for developing communication skills.
2. Educational videos, thematic communities, online libraries have great opportunities for the de-

velopment of the personality of a younger schoolchild. This allows a child to develop with minimal effort.
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3. Games, during which the interaction of a younger schoolchild with a virtual environment 
occurs (cartoon games), contribute to increasing test intelligence indicators [46].

4. Development of logical, operational thinking, the ability to predict, the formation of business 
motivation.

5. Formation of an active life position, emotional expression, the possibility of self-realization [47].
Negative aspects:
1. Problems with physical and mental health (spinal deformity, vision impairment, etc.), mental 

health disorders (inability to adapt to the real world, irritability, aggressiveness and depression, 
Internet addiction).

2. The attractiveness of one's virtual image for a younger schoolchild leads to a loss of self-pre-
sentation abilities.

3. Inability to communicate with peers and adults in real life; the lack of real friends; decreased 
empathy.

4. The danger of virtual seduction of a child – the anonymity of Internet communication gives 
sexual perverts a chance to use children's curiosity about adult life with impunity and involve them 
in virtual intimate relationships.

5. Social networks have a noticeable negative impact on the formation of language in children, 
since the free use of profanity in articles, comments and advertisements can form a subconscious 
belief in a child that this manner of communication is socially approved.

6. Formation of incorrect value orientations, inability to distinguish virtual reality from real 
reality.

7. Loss of interest in learning, reading, manual labor. Thus, a child becomes a passive consumer 
of information [43].

8. The emergence of Internet addiction in a child [46].
Here are some rules for personal safety on the Internet that parents should teach their children:
1. Tell your child about the risks and dangers that he or she may encounter in the digital space. 

Teach your child the rules of confidentiality on the Internet, as this can be used by attackers.
2. If your child tries to hide from you what he or she is doing on the Internet, install a computer 

program for parental control [48].
3. Try to regulate the time your child spends on the Internet in order not to harm his or her 

health and prevent Internet addiction.
4. Create family rules for safety on the Internet, explain to your child why they need to be 

followed.
5. Show a special interest in your child’s virtual life; study online habits; join your child’s online 

friends. Become your child’s friend and advisor, a role model. Together with your child, learn to live 
and create in the digital space, which is constantly becoming more complicated [43].

Adolescence is a period of intensive formation of worldview institutions and a system of evalu-
ative judgments. Changes in the behavior of a teenager are caused by hormonal restructuring of the 
body and psychological changes, the desire for self-knowledge, self-observation. During this period, 
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the main interest is aroused by Internet resources that allow a teenager to communicate with real 
and virtual acquaintances, as well as entertainment and educational networks [44].

Digital space for teenagers is a regular living space, a way of their cognition and communica-
tion, and at the same time it is a territory of risks (addiction to online games; communication in 
social networks; access to pornographic content; access to materials that increase the risk of 
teenage suicide, cyberbullying, etc.) [43].

Nowadays, the opportunities to overcome adverse circumstances and communication limita-
tions, to establish connections, to learn, to exchange information, to express thoughts and express 
views on one's own life and communities are becoming limitless thanks to the world of the Internet, 
which also serves as a platform for entertainment, participation in projects, flash mobs and the 
formation of a media culture of relationships [1]. Therefore, digital space for adolescents and high 
school students is a common way of their cognition.

The use of the digital space leads to various influences on the personality of adolescents and 
high school students: positive developmental, socializing, creative, collaborative, cultural, psycho-
logical, health-preserving, educational.

The developmental impact of the digital space on adolescents and high school students is car-
ried out through developmental programs, documentary, informational and propaganda, educational 
films on TV channels, podcasts on the radio, the creation and operation of exciting and interesting 
content of high quality with an orientation to the age characteristics of users for reflection, per-
forming a certain task, assistance and filling their own activities with meaning, prosocial games 
for computers and mobile phones. Many adolescents and high school students use the Internet to 
complete homework, update forgotten or unlearned information, independently filling gaps in knowl-
edge [1]. Thus, the digital space contributes to mental development, creating and providing new 
opportunities for learning and self-education of adolescents and high school students.

The socializing impact of the digital space on adolescents and high school students is extremely 
significant, as it is associated with the formation of their desire for positive participation in the life 
of civil society, further ensuring sustainable development and livelihoods of communities, including 
through participation in various social campaigns (regarding environmental protection, against bul-
lying in schools, information wars, volunteer assistance, etc.).

The creative impact of the digital space on adolescents and high school students occurs through 
gamification (active participation in online games), thanks to which communication networks are 
created, new social interaction is created, and innovative solutions to problems are sought.

The collaborative impact of the digital space on adolescents and high school students is to 
form teamwork skills, the ability to understand and interact in the digital world, to express one's 
own opinion and influence a collective decision, to be ready to make a choice and bear responsibility  
for it, to feel a sense of belonging to a group, team, community, people. Thus, teamwork develops in 
adolescents and high school students the ability to accept criticism and give an adequate response 
with maximum respect for each member of the team; contributes to the formation of a citizen's 
ability to perform social functions, using various platforms, forms, chats, blogs, etc. [1].
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The cultural impact of the digital space on adolescents and high school students is caused by 
the spread of various information, knowledge, ideas, beliefs, cultures in the digital space without 
restrictions in time and space. It manifests itself in the ability to find a common language when 
communicating with peers or like-minded people from other countries without a sense of civiliza-
tional, social, linguistic or cultural barriers, provided that cultural values ​​and national identity are 
preserved. The formation of virtual communities, social groups is accompanied by the development 
of slang, concepts, abbreviations, ways of thinking, ethics and cultural values, which in turn affects 
the worldview and diversification of forms of socialization and social behavior at the everyday level. 
The psychological impact of the digital space on adolescents and high school students is significant, 
since in the process of active formation of self-esteem, interests, moral ideas, social attitudes, the 
need for communication with peers, mutual understanding and mutual support become important. 
Communication with peers will contribute to the formation of: tolerance, empathy, tact, truthful-
ness, kindness, the use of gadgets and the digital environment to realize the ability to make inde-
pendent choices and be responsible for them, increasing self-esteem and developing feedback skills 
in understanding how others will perceive messages, sent by teenagers and high school students.

The health-preserving educational impact of the digital space on teenagers and high school stu-
dents lies in the need to develop a healthy style of behavior and habits of working on the Internet, 
skills to maximize the use of digital technologies at minimal health costs, acquiring their own safe 
online experience and the indispensable use of available health care tools.

The educational impact of the digital space on teenagers and high school students through the 
development of critical thinking is designed to teach them safe and responsible digital citizenship, 
related to creating and maintaining a reputation in the digital environment, monitoring and protect-
ing against harmful content, grooming, etc. Developed critical thinking skills of teenagers and high 
school students will enable them to check sources of information, take into account comments 
to understand positive news, ask for advice from adults on incomprehensible or suspicious infor-
mation, monitor the presence/absence of questionable materials in their own profile, and develop 
the habit of complaining about unreliable data to the website or social network administration [1]. 
Thus, the educational impact of the digital space on adolescents and high school students consists 
in creating a safe, inclusive, child-centered environment with the possibility of receiving individually 
selected content to implement the concept of a happy and healthy digital environment, built on the 
norms of universal morality and ethics.

At the same time, digital space is a territory of risks (addiction to online games, access to porno- 
graphic materials; access to materials that increase the risk of teenage suicide, cyberbullying, etc.).

Ways to increase the safety of adolescents and high school students in the digital environment are:
– formation of a socially responsible attitude towards their activities on the Internet in adoles-

cents and high school students;
– development of motivation of students, aimed at forming a conscious need for digital com-

petence, which gives them the opportunity to improve their life in the modern world, while avoiding 
various risks;
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– development of students' skills of orientation in information, the ability to analyze, critically 
evaluate, and structure the information received;

– orientation of adolescents and high school students to observe the rules of hygiene in using 
cyberspace;

– organization of various types of activities of students, involvement in sports, creativity, and 
implementation of socially oriented projects;

– establishing subject-subject interaction between teachers and students, establishing trust 
and confidence between them, forming a positive self-concept in students, faith in their abilities, 
success and uniqueness [49];

– developing communication skills with peers and parents in adolescents and high school stu-
dents: effective communication, self-presentation; ability to work in a team;

– developing healthy behavior and skills in adolescents and high school students on the Internet 
and maximum use of digital technology at minimal health costs;

– increasing the professional competence of teachers, in particular their awareness of the 
risks of the digital space, the impact on the health of students and ways to minimize it;

– cooperation of teachers with other specialists, in particular psychologists, psychotherapists, 
other doctors, who are able to provide timely assistance to the teenager, his/her parents and the 
family in general [43].

conclusions 

The presented material makes it possible to conclude about the intensity and effectiveness of 
the implementation of digital pedagogy in world and Ukrainian education and science. Educational 
and scientific institutions are aware that digitalization offers a number of advantages and new 
strategies (approaches) to the education of students. The intensive development of technolo-
gies, such as augmented reality, virtual reality, artificial intelligence, robotics, media education,  
blockchain, cloud-based environments, gamification, STEM/STEAM education, has a powerful im-
pact on the development of digital educational content.

Research into the current state of development of digital pedagogy in the context of digital- 
ization of educational institutions and distance learning is carried out in the world and Ukraine 
systematically through a number of sociological surveys. 

The results of the conducted questionnaires and interviews confirm the unique role of dig-
ital pedagogy in formal, non-formal and informal education, its effectiveness in educational and 
scientific activities. It is likely that after a period of intensive exploration and rediscovery, digital 
technologies will find their significant place in an enriched and renewed pedagogy, influencing as-
pects, such as teaching methods, external learning environments, psychological climate, classroom 
management and other areas. In some situations, education naturally adapts to digital conditions, 
integrating them as an essential part of the process.
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Attempts to limit education to "conventional" spaces and frameworks, called "traditional" 
education, are often a reflection of anachronistic, reductionist pedagogies that do not corre-
spond to modern realities. There is a complex relationship between "traditional" and "innovative" 
pedagogies. New didactic models and the use of technological resources in education contribute 
to the development of a new pedagogical paradigm. The need to explore how technology, open 
access and the concept of an educational institution without walls are changing the way we learn, 
as well as the long-term consequences of these changes for individuals, communities and society 
remains urgent.

There is a pressing need to justify and prepare for the transition to a new stage in which 
educational policymakers, decision-makers, educators and parents will understand, accept and 
support new adapted approaches that largely include digital technologies and the concept of open 
education. Regardless of what these approaches are called - digital, multimedia, distance, innova-
tive or interactive, the essence remains the same - it is a living, open to new ideas, transformative 
and, above all, effective pedagogy.
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